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Nye  Incinerator  at  Jacksonville,  Florida 

This  is  one  of  our  douMe'unit  Incinerators,  with  hrick  building 

and  reinforced  concrete  drivewavs.    Plants  to  tit  anv  size  town  or 
City.  t 

Cinder  our  contracts  with  Cities,  no  money  is  paid  or  advanced 
until  the  Incinerator  is  fully  completed  and  demonstrated.  We  take 
all  the  risk. 

The  Nye  Incinerator  is  the  greatest  municipal  improvement  and 
convenience  of  the  last  ten  years. 

Nye    Odorless    Crematory  Company 

MACON,  GEORGIA 
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New  Water  Supply  Works 
of  Winnipeg* 

By  James  H.  FuerteB,  Consulting  Eng. 

Brief  history  of  Winnipeg  Water  Works.   Description  of  new  supply  and  of 
country  traversed  by  the  long  concrete  gravity  aqueduct.    Unusual  intake 
conditions  and  special  design  thereby  necessitated  for  intake. 


Winnipeg  is  situated  alxnit  <••*>  miles  north  of  the 
international  boundary,  and  about  35  miles  south 
of  the  southern  end  of  Lake  Winnipeg,  at  the  junc- 
tion of  the  Red  river,  which  rises  in  Minnesota 
and  follows  a  northerly  course,  and  the  Assiniboine 
river  joining  it  from  the  west,  the  combined  waters 
continuing  north  to  an  outlet  into  I-ake  Winnipeg. 

The  city,  prior  to  its  oreanizaton  as  a  town,  was 
merely  a  small  settlement  or  trading  post,  called 
Fort  Garry,  at  the  [unction  of  these  two  rivers. 
In  1871  the  population  of  Winnipeg  is  given  a* 
1809;  by  1890  it  had  jumped  to  2:>,000;  by  lf'10 
to  132.720,  and  by  1913  to  21f,,000;  the  present 
population  is  estimated  to  be  ?50,000.+ 

The  new  water  works  of  Winnipeg,  forming  the 
subject  of  this  paper,  were  built  to  provide  a  sat- 
isfactorily large  supply  of  soft  water.  Before  the 
construction  of  these  new  works  the  citv  depended 
upon  a  ground  water  supply  of  very  hard  water, 
unfit,  without  softening,  for  manufacturing  or  com- 
mercial uses,  and  too  limited  in  quantity  even  for 
domestic  use.    Under  such  conditions  the  estahlish- 


*  Presented  at  the  Montreal  convention  of  the  American  Water- 
work*  Association. 

tEntire  Greater  Winnipeg  Water  District. 


nient  at  Winnipeg  of  manufacturing  or  industrial 
works  requiring  a  plentiful  supply  of  suitable  water 
was  out  of  the  question  and  a  great  handicap  to 
the  proper  development  of  her  otherwise  eNcellent 
resources  as  a  trade  center.  The  question  of  chang- 
ing the  water  supply  had  been  agitated  annually  for 
a  number  of  years,  hut  the  inevitable  expense  in- 
volved in  going  a  great  distance  to  secure  a  new 
supply  necessitated  the  postponement  of  active  steps 
in  that  direction  a  number  of  umes. 

Prior  to  1880  the  municipal  water  supply  of  Win- 
nipeg was  obtained  from  veils  scattered  about  the 
t'  >wn  and  distributed  to  the  consumers  from  tanks 
;>nd  barrels  on  carts  in  the  summer^  or  sleds  in  the 
winter.  In  1882  the  Winnipeg  Water  Works  Com- 
pany, operating  under  an  exclusive  twenty-year 
franchise,  built  a  water  works  plant  on  the  Assini- 
boine river  on  Armstrong  point,  establishing  a 
pumping  station  and  mechanical  filter  plant  of  the 
pressure  type,  the  filtered  water  being  pumped  di- 
rectly into  the  city's  street  mains.  This  system 
was  purchased  by  the  city  in  April,  18<i!>,  for  a 
little  over  a  quarter  of  a  million  dollars,  hut  was 
abandoned  in  1905  following  the  introduction  of 
a  ground  water  supply. 
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The  quality  of  the  water  pun-eyed  from  the  As- 
sinibome  plant  was  not  satisfactory,  nor  was  the 
ground  water  supply,  both  being  very  hard.  Agita- 
tion in  favor  of  a  new  and  better  supply  was  kept 
up  more  or  less  continuously  from  that  time  until 
the  commencement  of  the  building  of  the  present 
new  supply. 

In  March,  1883,  Dr.  Agnew  in  a  letter  to  the 
Free  Press,  directed  attention  to  the  I.ake  of  the 
Woods  as  a  source  to  which  Winnipeg  must  ulti- 
mately look  for  her  water  supply,  and  again  elab- 
orated upon  this  source  in  February,  1884,  in  an 
address  before  the  Manitoba  Historical  and  Scien- 
tific Society.  In  February,  18!).'j,  Walter  Mobcrlcy, 
C.  E.,  made  a  report  to  the  City  Council  advocat- 
ing a  new  supply  from  the  Winnipeg  river.  Noth- 
ing was  done  with  cither  suggestion,  however,  and 
in  October,  189(5,  Col.  H.  N.  Ruttan,  city  engineer, 
reported  on  the  relative  merits  of  a  supply  from  the 
Assiniboinc  river  and  a  supply  from  artesian  wells. 

The  well  supply  was  developed  quite  extensively ; 
the  water,  however,  while  agreeable  to  the  taste  and 
excellent  as  to  appearance,  was  too  hard  for  or- 
dinary municipal  purposes  and  in  September,  1897, 
Kudolph  Hering  was  asked  to  report  upon  the 
possibility  of  softening  this  water  and  on  the  mer- 
its of  other  available  sources  of  supply.  Mr.  Her- 
ing examined  and  reported  on  a  ground  supply 
from  Poplar  Springs,  a  pumped  supply  from  the 
Assiniboine  rive-,  a  pumped  supply  from  Winnipeg 
river,  and  on  the  extension  and  softening  of  the 
artesian  well  supply,  recommending  that  the  sof- 
tened ground  water  supply  be  adopted  and  further 
developed. 

About  1905,  the  city  having  been  much  depleted, 
so  far  as  local  sources  were  concerned,  another  ex- 
amination was  made  and  reported  on  to  Councils  in 
1907  by  Messrs.  Fuertes,  Lea,  Schwitzer  and 
Whipple,  who  investigated  the  possibilities  of  ex- 
tending the  ground  water  supply,  securing  a  supply 
from  the  Red  river  and  the  Assiniboine  river,  as 
well  as  supplies  from  the  Winnipeg  river,  and  from 
the  Lake  of  the  Woods.  This  report  favored  de- 
veloping a  supply  from  Winnipeg  river  as  being 
less  expensive  than  a  supply  from  the  Lake  of  the 
Woods,  while  being  equally  satisfactory,  after 
proper  treatment. 

Following  this  report  another  investigation  was 
made  by  Prof.  C.  S.  Schlichter  for  Public  Utility 

r  ■ 


Commissioner  H.  A.  Robson,  favoring  a  supply 
from  the  Lake  of  the  Woods,  or  Shoal  Lake. 

In  the  following  year,  1913,  the  question  of  the 
desirability  and  availability  of  the  Shoal  Lake 
Supply  was  again  referred  to  a  commission  of  en- 
gineers, composed  of  Dr.  Rudolph  Hering,  Fred- 
erick P.  Stearns  and  James  H.  Fuertes,  who,  after 
considering  the  possibilities  of  a  gravity  supply  to 
Winnipeg  from  the  Lake  of  the  Woods,  through 
?  concrete  aqueduct,  concluded  that  works  could 
be  built  of  much  larger  capacity  than  had  hereto- 
fore been  considered  for  a  sum  which  would  not 
be  too  difficult  fnr  the  district  to  provide.  The  re- 
port was  adopted  by  the  ofticials  of  the  Greater 
Winnipeg  Water  District  on  September  <>.  1913. 
On  the  2<Hli  of  the  same  month  five  field  parties 
were  on  the  ground  making  the  preliminary  sur- 
veys fur  the  alignment. 

THE  NEW  SUPPLY 

Organization  :  Since  Shoal  I-ake  waters  are  tribu- 
tary to  the  waters  of  the  Lake  of  the  Woods,  a 
portion  of  which  crosses  the  international  boundary 
into  the  United  States,  it  was  necessary  to  secure 
for  the  project  the  approval  of  the  International 
Joint  Commission  having  jurisdiction  over  boun- 
dary waters ;  and  as  the  boundary  line  between  the 
provinces  of  Manitoba  and  Ontario  passed  through 
Indian  bay,  a  tributary  of  Shoal  lake,  it  was  neces- 
sary also  to  secure  the  consent  of  the  Ontario  gov- 
ernment to  the  taking  of  these  waters. 

The  Greater  Winnipeg  Water  District  was  or- 
ganized and  constituted  by  proclamation  of  the 
lieutenant-governor  of  Manitoba  June  10,  1913. 
The  Water  District  was  authorized  to  go  outside 
of  Manitoba  for  water  by  the  Dominion  Parlia- 
ment in  Act  3-4,  George  V.,  Chapter  208,  and  on 
October  2,  1913,  an  order  in  Council  of  the  Prov- 
ince of  Ontario  was  passed  permitting  the  use  of 
water  for  the  Winnipeg  Water  District  from  Shoal 
Lake  up  to  a  limit  of  100  million  gallons  per  day. 
The  International  Joint  Commission  approved  the 
application  January  15,  1914. 

All  difficulties  in  regard  to  the  securing  of  the 
water  having  been  settled,  surveys  and  investiga- 
tions were  immediately  started  and  by  the  end  of 
February,  1911,  the  location  was  completed,  there 
having  been  involved  the  taking  of  380  square  miles 
of  topography.  362  miles  of  transit  lines.  1,317 
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miles  of  levels,  95  miles  of  precise  levels,  11,514 
feet  of  soundings  in  Indian  bay,  and  3,897  leet  of 
test  borings  along  the  line  of  aqueduct. 

The  work  of  clearing  the  right  of  way  was 
started  in  March,  1911,  and  finished  in  about  three 
months,  the  standard  width  of  the  right  of  way 
being  300  feet,  greater  widths  were  secured  where 
necessary.  The  first  actual  construction  work  was 
the  erection  of  the  telephone  line,  91  miles  long, 
which  was  begun  May  5,  1914,  and  cost  about  $32,- 
500.  In  October,  191  i,  contracts  were  awarded  for 
the  whole  aqueduct  from  Deacon  to  Shoal  lake, 
and  the  first  water  was  turned  through  the  com- 
pleted aqueduct  and  discharged  into  the  Mc Phillips 
street  reservoir  in  Winnipeg  on  March  2i>,  1919. 

Following  receipt  of  this  report  and  its  adoption 
by  the  city  of  Winnipeg  and  six  other  smaller 
neighboring  municipalities  which,  with  Winnipeg, 
had  organized  under  the  law  of  the  Dominion  and 
the  provinces  as  "The  Greater  Winnipeg  Water 
District"  and  the  appointment  of  the  commissioners, 
the  engineers  and  the  necessary  staff  prepared  the 
way  for  actively  prosecuting  the  establishment  of 
the  new  supply. 


COUNTRY  TRAVERSER  BY  THE  AQUEDUCT 

It  was  found,  from  studies  and  inspection,  tha« 
the  line  proposed  in  the  Hering-Stearns-Fuertes  re- 
port { which  was  based  partly  upon  surveys  made 
specially  for  this  report  and  partly  upon  interpo- 
lated profiles  based  upon  the  profiles  of  the  Ca- 
nadian Pacific  and  Grand  Trunk  Railways)  was  a 
practicable  line  but  that  a  more  intimate  knowledge 
of  the  country  either  side  of  this  line  gave  promise 
of  securing  a  more  economical  aqueduct  than  that 
following  the  line  proposed. 

Throughout  the  whole  length  of  the  line  the 
country  is  very  flat  and  was  largely  covered  with 
swamps,  timber  and  underbrush.  Only  in  a  few 
places  was  it  possible  to  see  off  to  any  distance 
from  the  line,  and  actual  elevations  had  to  be  taken 
along  the  section  lines,  or  wherever  clearings  had 
been  cut  out,  for  a  distance,  sometimes,  as  much  as 
ten  miles  cither  side  of  the  line,  in  order  to  avoid 
running  into  impracticable  country  on  the  one  hand, 
and  in  order  to  be  able  to  pick  out  a  better  align- 
ment on  the  other  hand. 


For  about  twenty  miles  eastward  from  Winnipeg 
the  plains,  formed  by  the  deposition  of  clays  from 
suspension  in  the  sea  water  of  the  ancient  glacial 
Lake  Agassiz,  have  a  slope  of  but  one  to  three 
feet  to  the  mile.  To  the  eastward  of  this  plain  the 
country  rises  somewhat  more  rapidly  for  a  few 
miles.  Large  deposits  of  gravel  occur  in  ridges 
along  what  were,  in  ancient  times,  progressive  shore 
lines  of  this  inlanfl  sea  as  the  continental  ice-cap 
receded.  Where  the  shore  line  followed  along  the 
contour  of  the  ground,  the  glacial  deposits  were 
washed  out,  leaving  the  sand  and  gravel  compara- 
tively clean  and  free  from  clay.  Going  still  further 
cast  and,  in  fact,  located  more  or  less  along  the 
whole  length  of  the  aqueduct,  the  soil  is  a  mixture 
of  clay,  sand  and  gravel,  sometimes  stratified  and 
sometimes  mixed,  on  top  of  which  has  grown  up 
successive  generations  of  vegetation  forming  what 
are  locally  termed  "muskegs." 

The  sub-soil  throughout  the  whole  distance  is 
practically  water-tight,  and  consequently  the  run- 
off of  rain  and  melting  sriow,  which  amount  to- 
gether to  only  about  22  inches  from  the  watershed 
in  a  year,  is  retarded  so  greatly  that  but  three  open 
streams  are  crossed  by  the  aqueduct  in  the  nearly 
100  miles  between  Shoal  lake  and  the  Seine  river, 
which  joins  Red  river  at  Winnipeg. 

SOURCE  OF  SUPrLY 

The  report  of  Hering,  Stearns  and  Fuertes  rec- 
ommended securing  the  water  from  Indian  bay, 
that  portion  of  the  Lake  of  the  Woods  nearest  to 
Winnipeg.  Indian  bay  is  an  arm  of  Shoal  lake, 
and  Shoal  lake,  which  has  a  water  area  of  110 
square  miles,  is  connected  with  the  main  Lake  of 
the  Woods  by  means  of  a  narrow  channel  called 
"Ash  Rapids."  Wrhile  the  watershed  of  Shoal 
Lake,  360  square  miles,  is  not  large  enough  to 
maintain  in  very  dry  years  a  yield  of  85  million 
gallons  a  day,  this  yield  can  be  had  by  drawing 
through  it  on  the  main  body  of  water  in  the  Lake 
of  the  Woods  without  appreciably  affecting  the 
water  level  of  the  main  lake.  The  fluctuation  in 
level  between  low  and  high  water  in  Indian  bay  or 
Shoal  lake  lies  between  elevations  1059.6  and  1065.0 
above  sea  level. 

Indian  bay,  from  which  the  water  is  taken,  is 
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about  6  miles  long  and  from  one  to  three  miles 
wide.  Numbers  of  soundings  lengthwise  and  cross- 
wise of  this  lake  show  its  depth  to  vary  from  24 
to  26  feet  over  the  whole  bottom  excepting  in  the 
immediate  vicinity  of  the  shores,  which  shoal  up 
:nore  or  less  rapidly. 

At  the  western  end  of  Indian  bay  a  stream 
known  as  Falcon  river  enters  and  discharges  highly 
colored  water  from  swamp*  lying  to  the  northwest 
of  Indian  bay.  Just  to  the  south  of  and  parallel 
with  Indian  bay  lies  Snowshoe  bay.  a  promontory 
varying  from  one-half  a  mile  to  a  mile  or  more  in 
width  and  with  a  length  of  about  six  miles  separat- 
ing Snowshoe  bay  from  Indian  bay.  Both  Snow- 
shoe  and  Indian  bays  connect  openly  with  Shoal 
lake  at  the  eastern  end  of  the  promontory  above 
mcntioncu. 

LlECOLOKlZAtlO.V 

The  waters  of  all  the  buys  tributary  to  Lake  of 
the  Woods  are  more  or  less  highly  colored,  heing 
fed  by  small  streams  having  their  origin  in  the 
swamps  and  muskegs  bordering  the  main  lak*\  The 
color  of  the  water  of  Shoal  lake  and  of  the  main 
Lake  of  the  Woods,  away  from  the  influence  of 
these  small,  highly  colored  streams  and  where  time 
and  the  bleaching  action  of  sunlight  have  had  an 
opportunity  to  bring  about  discolorization,  is  not 
high  enough  to  l>c  objectionable  for  ordinary  mu- 
nicipal uses.  Indian  bay,  when  first  examined,  was 
decidedly  discolored  throughout  its  whole  area,  the 
greater  part  of  the  discolorization  coming  from 
Falcon  river. 

A  study  of  the  topography  of  the  promontory 
lying  l>etwecn  Snowshoe  and  Indian  bays  disclosed 
a  low  area  through  which  a  canal  could  be  cut  at 
small  expense,  to  connect  the  two  lakes;  which 
suggested  the  plan,  subsequently  adopted,  of  di- 
verting the  hlack  water  of  Snake  I^ike  and  Falcon 
river  through  (his  canal  into  Snowshoe  bay  by  the 
building  of  a  dyke  across  the  shallow  water  at  the 
west  end  of  Indan  bay. 

The  cost  of  this  dyke  and  canal,  which  secured  an 
intake  point  from  which  low  colored  water  could 
be  had  in  Indian  hay,  was  about  $117,000.  To  ex- 
tend this  aqueduct  ~>  miles  further  to  Shoal  lake, 
the  only  other  alternative  to  secure  satisfactory 
w&ter.  would  have  cost  about  Sl.noo.OOO. 

The  results  have  l>ecn  quite  satisfactory,  as  may 
be  seen  from  the  statement  that  on  June  7.  19l'"> 
(the  diversion  dyke  having  been  completed  in 
HH4),  the  color  of  the  water  on  the  Falcon  river 
site  of  the  dyke  across  the  end  of  Indian  bay  was 
10T.  while  the  color  on  the  Indian  bay  side  of  the 
dyke  on  the  same  day  was  9  (platinum  cobalt 
scale). 

The  natural  color  of  the  water  in  "Indian  bay  is 
lower  in  the  winter  than  in  the  summer;  under  the 
ice  the  color  remains  practically  constant  during 
t!ic  entire  winter.  During  the  winter  of  1919  I'.'-'o 
the  color  at  the  intake  remained  at  12. 

Tile  bottom  of  Indian  bay  is  more  or  les>  cov- 
ered with  accumulations  of  leaves,  shells  ni  in- 
fusoria, dead  leaves,  grasses  and  other  matters  of 
organic  and  mineral  origin,  generally  reduced  by 
time  and  natural  agencies  to  a  stable  or  nou-putrcs- 
cible  condition.     In  addition  the  waters  contain 
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numbers  of  algae  and  living  organisms  of  various 
kinds. 

The  lake  being  comparatively  shallow,  the  waters 
experience  two  distinct  turn-overs  each  year,  due 
to  the  changes  in  temperature  above  and  below  the 
temperature  of  maximum  density.  Ice  forms  on  the 
lake  to  a  thickness  of  about  4  feet,  and  the  tem- 
perature of  the  water  drops  to  about  34  degrees 
at  the  bottom  of  the  lake  in  very  long-continued 
cold  weather. 

When  water  at  the  surface  of  the  lake,  on  the 
approach  of  cold  weather,  reaches  a  temperature  of 
39  degrees,  it  tends  to  sink  to  the  bottom  of  the 
lake  and  displace  the  warmer  and  lighter  water 
underneath.  This  continues  until  the  water  of  the 
entire  lake  has  reached  a  graded  temperature  such 
that  the  heaviest  remains  at  the  bottom  and  the 
lightest  at  the  top.  In  the  following  spring,  when 
the  surface  water  again  warms  up,  the  warmth 
being  transmitted  gradually  to  the  lower  stratn,  as 
soon  as  that  at  the  surface  reaches  a  temperature 
of  39  degrees  it  sinks,  as  before,  displacing  the 
colder  water  beneath,  and  a  gradual  readjustment 
of  the  entire  mass  takes  place. 

There  are  thus  two  distinct  periods  when  bottom 
water  will  be  brought  to  the  surface  and  with  each 
over-turning,  of  course,  some  of  the  matters  which 
have  settled  to  the  bottom  will  be. caught  in  the 
rising  currents  and  brought  up  to  the  surface.  This 
phenomenon  is  one  which  requires  watching  for 
many  reasons,  one  of  which  was  discovered  dur- 
ing the  first  year  of  operation  of  the  new  works. 
On  the  occasion  referred  to  such  large  quantities 
of  grasses  and  weeds  were  brought  up  during  the 
over-turn  that  the  intake  screens,  before  thought 
was  given  the  matter  by  the  local  attendant,  became 
clogged  sufficiently  to  cause  a  head  of  several  inches 
on  the  screens,  with  the  consequent  breaking  out  of 
the  wire  mesh,  permitting  dirty  water  and  fish  to 
pass  into  the  aqueduct. 

BASIS  OF  OFSIfiXS  FOR  WORKS 

DllMi.X  OK  JSTAKK 

The  design  of  the  lake  intake  was  studied  out 
with  a  view  to  preventing  trouble  that  might  in- 
terrupt the  supply  of  water  to  the  city.  These 
1  roubles,  it  was  anticipated,  would  be  due  largely 
to  ice  in  the  extremely  cold  winter  weather.  It 
was  planned,  therefore,  to  allow  for  an  ice  sheet 
I  feet  thick  on  the  lake  and  to  have  a  passage  be- 
neath this  sufficiently  wide  and  deep  to  admit  the 
water  into  the  intake  with  as  little  loss  of  head 
as  possible  and  without  drawing  in  spicules  of  ice 
forming  on  the  under  side  of  the  ice  sheet. 

The  general  plan  was  to  extend  in  front  of  the 
gate  house  two  rock-ballasted  earthen  dykes  with 
the  side  slopes  of  1  on  3,  in  parallel  lines  cut  from 
the  shore  200  feet  to  where  the  water  was  about 
'?"?  feet  deep  at  high  water,  the  dykes  being  ISO 
ftct  apart  on  their  center  lines.  The  space  between 
these  dykes  was  dredged  out  and  the  whole  area 
cov  ered  with  screened  gravel,  bringing  the  finished 
surface  up  to  elevation  10)8,  or  about  13  feet  below 
mean  lake  level. 

The  front  wall  of  the  concrete  gate  house  was 
carried  down  to  a  depth  of  8.7  feet  below  average 
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lake  level,  or  6.25  feet  below  low  water,  in  order 
to  cut  off  the  entrance  of  cold  air  into  the  screen 
chamber  through  the  intake,  and  in  order  to  pre- 
vent the  formation  of  ice  in  the  intake  structure. 

The  screen  chamber  itself  was  simply  an  ex- 
tension of  the  aqueduct  with  its  bottom  widened 
and  its  sides  made  vertical.  This  chamber  was 
divided  into  two  parts  by  a  longitudinal  partition, 
and  two  sets  of  screen?  were  placed  within  in  such 
a  way  as  to  offer  a  large  area  to  the  moving  water 
and  permit  of  removal  for  cleaning.  The  whole 
screen  house  was  covered  with  an  earth  embank- 
ment four  feet  deep  for  frost-proofing,  so  that  ice 
would  not  form  on  the  fine  mesh  screens  and  re- 
tard the  passage  of  the  water. 

Air  temperatures  as  low  as  50  degrees  below  zero 
are  not  infrequent  at  the  intake  and  commonly  tem- 
peratures of  zero  and  lower  prevail  continuously 
fiom  the  beginning  of  December  until  the  end  of 
March.  Frost,  therefore,  was  a  matter  to  be  reck- 
oned with  in  the  design  for  these  works.  The 
general  arrangement  of  the  intake  structure  is 
snown  in  Figures  1  and  2. 

The  screens  had  a  total  submerged  area  at  high 
water  of  about  TOO  square  feet,  which,  for  a  water 
consumption  of  100  million  gallons  per  day.  would 


coriespond  with  ?  square  feet  per  million  gallons 
per  day.  The  screens  were  of  copper  wire  cloth, 
having  mesh  backed  by  a  screen  with  1- 

inch  meshes. 

After  the  accident  of  the  breaking  through  of 
the  screens  last  summer,  an  additional  set  of  ver- 
tical steel  racks  with  1^-inch  spacing  was  installed 
just  below  the  upper  stop-log  slot;  a  second  set  of 
screens  with  six  meshes  to  the  inch  was  also  in- 
stalled in  connection  with  the  coarser  screen  to 
guard  against  a  possible  reptition  of  that  unfor- 
tunate and  unpleasant  experience.  The*  three  bar- 
riers have  been  successful  in  excluding  undesirable 
w^ter-borne  life. 

The  screens  are  lifted  for  cleaning  by  a  chain 
hoist  running  on  overhead  tracks.  Inside  of  the 
screen  house,  but  below  the  screens,  there  is  a  boat 
cntiance  to  permit  the  dropping  of  a  boa;  into  the 
aqueduct  for  the  purposes  of  inspection  from  the 
lake  to  the  inverted  siphon  at  the  venturi  meter 
under  Falcon  river.  Another  boat  entrance  is 
placed  just  beyond  Falcon  river  to  permit  of  in- 
spection from  Falcon  river  to  Birch  river,  and 
again,  at  the  beginning  and  end  of  each  of  the  in- 
verted siphons  to  the  end  of  the  arched  section  5 
miles  east  of  Deacon. 


•    The  American  Water  Works 
Association  Convention 


Narrative  of  the  fortieth  annual  convention  of  the  Association,  held  at  Mon- 
treal, Canada.  Some  slight  changes  were  made  in  the  constitution,  a  few 
new  committees  appointed  and  Cleveland  selected  for  the  next  convention. 
The  papers  were  read  and  discussed  practically  as  provided  by  the  program. 
The  exhibit  was  an  unusually  attractive  one. 


About  450  members  of  the  American  Water 
Works  Association,  accompanied  by  an  unusual 
number  of  ladies  as  guests,  attended  the  fortieth  an- 
nual convention  of  the  American  Water  Works 
Association  at  Montreal  during  the  week  of  June 
?\  to  26.  Even  the  rainy  weather  which  was  con- 
tinuous during  the  first  two  days  of  the  week  did 
not  prevent  the  convention  from  being  a  most  en- 
joyable one,  and  all  of  the  members  retained  the 
spirit  of  optimism  which  was  illustrated  by  Secre- 
tary Diven  when  he  said  (during  the  trip  down  the 
Lachine  Rapids)  that  it  was  fortunate  it  was  rain- 
ing, because  the  glare  of  sun  on  the  water  would 
have  prevented  a  good  view  of  the  rapids. 

The  exhibit  was  an  unusually  complete  and  at- 
tractive one,  and  the  lay-out  was  such  that  not  only 
did  one  have  to  pass  through  the  exhibit  hall  to 
reach  the  convention  hall,  but  until  he  had  famil- 
iarized himself  with  the  route  he  was  likely  to 
wander  past  most  of  the  exhibits  before  he  could 
find  where  the  literary  part  of  the  convention  was 
being  staged. 

There  was  just  enough  of  the  non -technical  en- 


tertainment to  relieve  the  long  tedium  of  listening  to 
and  discussing  papers,  the  diversions  consisting  of 
a  trip  through  the  rapids  and  a  smoker.  The  ladies 
also  were  well  taken  care  of,  although  the  rain  in- 
terfered to  some  extent  with  the  program  for  their 
entertainment.  In  all  respects  the  on  vent  ion  was 
very  well  planned  and  the  plans  carried  out  most 
effectively. 

The  program  of  the  convention  meeting  was  fol- 
lowed very  nearly  as  planned  and  priitcd  (with  the 
customary  exception  that  the  sessions  were  all  late 
in  beginning).  A  few  papers  which  had  been 
scheduled  were  not  present,  and  on  the  other  hand, 
there  were  two  or  three  which  had  come  in  after 
the  program  was  made  up.  Superintendent's  day 
gave  opportunity  for  a  series  of  gereral  and  very 
interesting  discussions  and  formed  i  most  enjoy- 
able conclusion  to  the  sessions  of  tie  convention. 
During  the  morning  and  afternoon  discussions  of 
this  day  in  the  main  audience  room,  the  Chemical 
and  Bacteriological  Section  was  holdng  sessions  in 
ati  adjoining  room,  from  which  they  emerged  to 
join  the  main  body  of  the  society  in  watching  a 


Digitized  by  Google 


6  PUBLIC 

most  interesting  set  of  moving  pictures  showing  the 
formation  of  frazil  and  anchor  ice  and  listening  to  a 
paper  on  the  subject  of  the  formation  and  preven- 
tion of  such  ice. 

In  addition  to  the  trip  through  the  rapids  and  the 
smoker,  many  of  the  members  found  time  for  golf 
and  some  for  a  view  of  the  city  from  an  airplane. 
On  Friday  a  number  visited  the  Montreal  Water 
Works  plant  in  a  specially  conducted  party,  a  few 
having  visited  the  plant  individually  on  previous 
days. 

The  business  of  the  convention  consisted  in  the 
selecting  of  members  of  the  Nominating  Committee 
from  the  several  districts,  the  selection  of  the  place 
for  the  next  convention,  and  the  adoption  of  amend- 
ments to  the  constitution.  The  first  amendment  had 
to  do  with  the  nominating  of  officers,  the  change  be- 
ing only  in  the  detail  that  the  Nominating  Commit- 
tee should  be  selected  during  the  first  day  of  the 
convention.  This  would  permit  the  Nominating 
Committee  to  meet  without  the  cost  to  the  Society 
of  their  traveling  expenses  (amounting  to  about 
$500)  in  order  to  reach  a  common  meeting  place 
or  the  inconvenience  to  the  members  of  the  Nom- 
inating Committee  required  bv  attendine  such  meet- 
ing. The  amendment  makes  Article  VI,  Section  4. 
read  as  follows 

"At  the  last  order  of  business  of  the  second  session  of 
the  first  day  of  the  annual  convention,  the  members  of 
each  district  shall  elect  a  member  of  the  Nominating  Com- 
mittee to  represent  their  respsctive  districts.  Due  notice 
of  such  election  shall  be  prominently  given  in  the  program 
of  the  convention  (except  in  the  year  1980)  which  shall 
he  mailed  to  the  members  at  least  three  weeks  previous  to 
the  opening  date  of  the  convention.  The  votes  of  the 
districts  shall  be  by  ballot  or  acclaim,  and  a  majority  vote 
of  the  members  of  each  district  present  and  voting  shall 
elect  the  member  of  the  Nominating  Committee  to  repre- 
sent that  district.  The  members  of  the  Nominating  Com- 
mittee so  elected,  together  with  the  last  past  president  at 
the  convention,  who  shall  be  chairman,  shall  constitute 
the  nominating  Committee  to  place  in  nomination  candi- 
dates for  the  offices  to  be  filled  for  the  ensuing  year." 

Article  VI,  Section  5.  was  amended  to  read: 
'The  Nominating  Committee  shall  hold  a  meeting  at 
?:no  A.  M.  on  :hc  scconl  day  of  the  convention;  previous 
to  which  time  suggestions  of  names  to  fill  the  various 
offices  may  be  made  by  members  of  the  association  to  the 
members  of  tie  Nominating  Committee,  or  by  leaving 
same  with  the  secretary  of  the  association  prior  to  the 
meeting  of  the  committee;  names  s«nt  to  the  secretary 
by  mail  at  any  time  prior  to  the  meeting  of  the  committee 
shall  also  be  presented  to  the  committee  for  considera- 
tion. Nominations  shall  be  by  majority  vote  of  the, 
Nominating  Committee,  who  must  place  in  nomination 
one,  and  may  place  two,  candidates  for  each  office  to  be 
filled.  The  nominations  so  named  by  the  Nominating 
Committee  sha'l  be  announced  at  the  next  session  of  the 
convention,  an)  also  be  prominently  posted  in  the  con- 
vention hall,  the  secretary's  office  and  the  exhibit  room  of 
the  convention." 

After  discussion  of  a  proposal  to  change  the 
method  of  presentation  of  making  additional  nom- 
inations by  tiembcrs  of  the  association,  this  pro- 
cedure was  left  as  already  provided  for  in  the  Con- 
stitution. 

This  method  of  selecting  a  Nominating  Commit- 
tee and  having  the  nominations  made  and  presented 
to  the  societ/  was  carried  out  at  this  convention. 
On  Tuesday  iftcrooon  the  several  sections  collected  • 
in  groups  in  different  parts  of  the  hall  and  chose 
the  following  members  of  the  Nominating  Commit- 
tee: First  District,  T.  J.  T.afreniere,  of  Montreal; 
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Second  District.  George  C.  Andrews,  of  Buffalo ; 
Third  District,  Herman  Rosenstrcter,  of  Newark; 
Fourth  District,  H.  E.  Keeler.  of  Chicago;  Fifth 
District,  E.  L.  Fulkerson,  of  Waco,  Texas;  Sixth 
District,  Thomas  Maloney,  of  Council  Bluffs.  On 
Thursday  morning  this  committee  presented  its  re- 
port, nominating  as  follows :  for  President,  Dr. 
Edward  Bartow;  for  Vice-president.  W.  S.  Kra- 
mer; for  Treasurer,  Wm.  W.  Brush ;  for  Trustee 
of  the  Third  District,  G.  C.  Bensheimer,  and  of  the 
Sixth  District,  J.  Chris.  Jensen. 

Officers  for  the  year  lH-JO-lOZl  were  announced 
at  the  first  session,  the  letter  ballot  having  resulted 
in  the  election  of  Beekman  C.  Little  as  president, 
with  467  votes  to  314  for  M.  L.  Worrell;  Edward 
Bartow  for  vice-president,  with  448  votes  to  W.  S. 
Kramer's  320  votes;  James  M.  Caird  for  treasurer, 
with  416  votes  to  351  votes  for  J.  W.  Ackerman; 
and  the  two  trustees,  Harry  F.  Huy  and  Robert  J. 
Harding,  for  whose  positions  there  was  no  contest. 

The  Convention  Committee  reported,  recommend- 
ing that  the  next  convention  be  held  at  Cleveland, 
with  Baltimore  as  second  choice,  invitations  also 
having  been  extended  from  Kansas  City.  The  mem- 
bers then  balloted  with  the  result  that  Cleveland 
received  87  votes,  Kansas  City  70  and  Baltimore 
49.  Following  the  ordinary  custom  of  eliminating 
all  but  the  two  highest,  a  second  ballot  resulted  in 
the  selection  of  Cleveland. 

The  Finance  Committee  reported  a  balance  of 
cash  in  the  bank  of  $1603,  and  $200  in  bonds,  to- 
gether with  a  permanent  investment  fund  having 
a  par  value  of  $12,000.  Six  hundred  and  sixty- 
seven  dollars  had  been  received  in  interest  and  $12,- 
939  from  dues  and  other  income  received  through 
the  secretary.  The  expenditures  were  kept  within 
the  budget  allowance  with  the  exception  of  two 
items,  which,  together,  exceeded  their  allowance  by 
55.".  Considering  the  considerable  increase  in  all 
costs  during  the  year,  this  would  seem  to  be  a  very 
creditable  showing. 

The  expenditures  were,  however,  greater  than  the 
income,  and  to  avoid  depleting  the  reserve,  it 
seemed  desirable  to  increase  the  dues  of  the  society. 
The  Executive  Committee  recommended  that  the 
dues  of  members  be  increased  from  $5  to  $6,  those 
of  corporate  members  to  $10,  and  associates  to  $15. 
Some  members  thought  that  the  dues  for  active 
members  should  be  increased  to  $7  rather  than  to 
So".  As  the  increase  in  dues  requires  a  constitu- 
tional amendment,  it  was  voted  that  the  secretary 
send  a  questionnaire  to  the  entire  membership  in 
order  that  the  Executive  Committe  may  be  in- 
formed as  to  the  opinions  of  the  members  on  this 
point,  in  order  that  they  may  recommend  the  adop- 
tion next  year  of  a  constitutional  amendment  should 
such  be  generally  approved  by  the  members. 

Another  amendment  to  Ihe  constitution  was  sug- 
gested to  the  Executive  Committee  and  reported 
without  their  approval,  which  would  provide  for 
the  return  of  the  society  to  the  custom  of  electing 
the  secretary  rather  than  have  him  appointed  by 
the  Executive  Committee.  This  was  voted  down, 
called  up  at  a  later  session  for  consideration,  and, 
after  considerable  discussion  and  some  unfortunate 
clashes  of  opinion  and  charges  against  certain  of- 
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ficials,  was  finally  disposed  of  without  any  change 
being  made  in  the  Constitution  in  this  respect. 

PAPERS  AND  DISCUSSIONS 

TUESDAY  SESSION 

At  the  opening  of  the  sessions  of  the  convention 
on  Tuesday  morning  the  president  announced  the 
appointment  of  Messrs.  Liesen,  Kramer  and  Wood 
as  a  committee  on  resolutions.  He  also  announced 
the  death  during  the  year  of  Mr.  Brown,  who  had 
served  as  stenographer  at  the  conventions  of  the 
association  for  many  years  past  and  who  was  ac- 
quainted with  most  of  the  regular  attendants  at 
these  conventions. 

The  president  then  read  his  annual  address,  sug- 
gesting that  in  the  futu:c  this  t  ."act ice  of  requir- 
ing the  president  to  deliver  an  annual  address  be 
dispensed  with.  The  point  given  special  promin- 
ence by  President  Davis  was  the  importance  of 
the  "sections"  oi  the  association.  He  believed 
that  the  American  Water  Works  Association  should 
be  truly  representative  of  water  works  officials 
and  matters  in  all  sections  of  the  country,  and  be- 
lieved that  this  could  be  brcught  about  only  by 
having  sections  scattered  throughout  this  entire 
area,  sufficient  to  develop  and  crystallize  local 
interests.  Where  there  are  now  no  sections,  or  the 
sections  cover  too  large  a  territory,  it  may  be  pos- 
sible to  affiliate  existing  organizations  with  the  as- 
sociation, or  it  may  be  preferable  to  organize  new 
sections.  This,  he  believes,  would  result  not  in  a 
weakening  of  the  central  body,  but  in  a  strengthen- 
ing of  the  ranks  of  the  water  works  men  through 
the  central  body  and  an  increase  in  the  benefits  de- 
rived by  them  from  the  organization  by  means  of 
the  local  sections.  Mr.  Davis  also  made  a  plea  for 
much  greater  activity  of  this  society  in  the  develop- 
ment and  promulgation  of  standards  for  the  various 
supplies  and  methods  employed  by  water  works 
men.  The  society's  standard  specifications  for  cast 
iron  pipe  arc  now  in  general  use  and  there  would 
seem  to  be  no  reason  why  other  standards  might 
not  prove  equally  successful  and  be  accepted  by 
both  water  works  departments  and  manufacturers- 
Following  the  president's  address,  the  works  of 
the  Montreal  Water  and  Power  Company,  which 
supplies  a  large  part  of  the  area  of  the  city  of 
Montreal  which  has  been  added  in  recent  years  to 
the  original  area  of  the  old  city,  was  described  by 
F".  H.  Pitcher.  Thomas  W.  Lesagc  then  described 
the  municipal  water  supply  of  the  city,  which  sup- 
plies the  old  section  and  some  parts  of  the  more 
recent  additions. 

Following  a  two-hour  recess  for  lunch,  the  water 
supply  problems  of  the  Province  of  Quebec  were 
described  by  T.  J.  Lafreniere,  sanitary  engineer  of 
the  Province  of  Quebec.  Mr.  Lafreniere  stated 
that  Quebec  has  a  law  modeled  more  or  less  closely 
on  the  Bense  Law  of  Ohio,  but  which  has  not  had 
to  withstand  the  legal  attacks  that  have  been  en- 
countered by  the  Ohio  Board  of  Health.  The 
Board  of  Health  of  the  Province  does  not  believe 
in  compelling  cities  to  treat  sewage  (presumably 
in  case  only  that  a  nuisance  is  not  created).  Judg- 
ing from  their  action  in  one  important  case,  they 
will  require  water  works  corporations  to  purify  the 


water  supplied  by  them  to  the  public  in  cases  where 
such  water  was  safe  when  their  plants  were  built,  but 
which  has  been  rendered  dangerous  by  later  de- 
velopments, only  when  the  cities  will  reimburse  the 
company  for  the  expense  of  such  purification  either 
by  permitting  the  rates  to  be  increased  or  by  paying 
the  company  outright  for  the  construction  of  the 
purification  plant. 

James  O.  Meadows  described  Montreal's  experi- 
ence in  the  manufacture  of  alum.  The  method  em- 
ployed was  practically  the  Hoover  method  used 
by  cities  in  the  United  States.  As  good  purification 
results  were  obtained  with  the  alum  secured  by  this 
Hoover  method  as  by  use  of  the  more  pure  com- 
mercial product,  and  there  was  a  saving  of  fully 
.r>0  per  cent  in  the  cost  of  alum  purchased  from 
private  manufacturers. 

The  evening  session  opened  with  Beekman  C. 
Little's  paper  entitled,  "Water  Works  Experi- 
ences," in  which  the  president-elect  combined 
amusement,  interest  and  instruction  to  the  mem- 
bers present.  Two  papers  illustrated  by  lantern 
slides  were  presented,  one  by  Leonard  A.  Day  en- 
tiled, "Economic  Features  of  Pumping  Station 
Operation" ;  the  other  by  James  B.  Wilson  entitled, 
"Difficulties  in  Building  the  tauisville  Pumping 
Station."  Mr.  Day  described  in  detail  how  the 
municipal  pumping  plants  at  St.  Louis  were  en- 
abled to  save  a  very  appreciable  percentage  of  their 
coal  consumption  by  modifications  in  the  boiler 
plants,  chiefly  in  the  construction  of  the  grate 
arches,  etc. 

Mr.  Wilson  described  the  difficulties  encountered 
in  sinking  the  foundations  for  the  Louisville  pump- 
ing station  and  the  methods  employed  in  overcom- 
ing them. 

WEDNESDAY  SESSION 

Wednesday  morning  was  occupied  with  a  trip 
through  the  Rapids,  which  was  taken  by  practically 
the  entire  attendance  at  the  convention,  and  in  the 
evening  was  the  smoker  given  by  the  Water  Works 
Manufacturers'  Association,  leaving  only  the  after- 
noon for  papers  and  discussions. 

The  first  of  these  was  a  double  paper  on  the  new 
water  supply  of  Winnipeg,  a  presentation  of  the 
conditions  and  the  development  of  the  plans  being 
given  by  James  H.  Fuertes  and  a  discussion  of  the 
construction  by  William  G.  Chase.  Mr.  Fuertes" 
portion  of  the  discussoin  is  given  in  another  part 
of  this  issue.  Both  of  the  papers  were  very  inter- 
esting, describing  a  project  costing  more  than  $15,- 
000,000.  and  were  well  illustrated  with  lantern 
slides. 

Reports  from  the  several  sections  were  then  called 
for  and  George  C.  Habermcyvr  reported  for  the 
Illinois  Section.  W.  A.  Judd  for  the  Iowa  Section 
cud  F.  W.  Capjjelcn  for  the  Minnesota  Section. 
All  reported  very  encouraging  activity  and  interest 
by  the  members  o.f  the  several  sections.  During 
the  convention  the  Canadian  Section  was  organized, 
starting  off  with  a  very  encouraging  number  of 
members,  in  view  of  which  it  was  given  the  cup 
which  is  won  each  year  by  the  section  securing  the 
largest  percentage  of  increase  in  members.  This 
cup  had  been  held  for  three  years  in  succession  by 
the  Minnesota  Section,  and  according  to  the  rule* 


Digitized  by  Google 


PUBLIC  WORKS 


under  which  it  had  been  given  to  the  Society,  could 
have  been  held  by  this  section  permanently;  but  in 
view  of  the  fact  that  last  year  most  of  the  sections 
lost  members  instead  of  gaining  them  on  account 
of  the  war,  the  Minnesota  Section,  like  good  sports, 
yielded  their  claim  to  the  permanent  possession  of 
the  cup. 

These  reports  were  followed  by  the  reports  of 
the  Finance  Committee,  which  has  already  been 
referred  to.  The  report  of  the  Committee  on  elec- 
trolysis was  presented  by  E.  E.  Minor.  The  com- 
mittee recommended  that  the  society  endorse  the 
practice  of  grounding  secondaries  of  electric  trans- 
formers to  water  pipes,  because  it  would  add  greatly 
to  safety  from  accidents  due  to  electricity,  while 
being  in  no  way  injurious  to  the  water  pipes.  This 
was  referred  to  the  Executive  Committee  which, 
on  Thursday  morning,  reported  its  approval  of  the 
suggestion.  It  was  reported  that  Professor  Ganz 
had  stated  that  he  knew  of  no  objectionable  results 
which  had  followed  or  were  likely  to  follow  from 
the  practice  and  the  Board  of  Fire  Underwriters 
offered  no  objection  thereto,  and  the  approval  of 
the  society  was  therefore  voted  by  the  convention. 

On  motion  of  George  A.  Johnson,  amended  by 
John  H.  Gregory,  it  was  voted  to  appoint  a  Com- 
mittee on  Standards,  to  cooperate  with  the  Amer- 
ican Standards  Association,  to  prepare  standards 
for  bacterial  analysis,  coal,  oil,  chemicals,  cement 
and  other  materials  used  by  water  departments, 
standards  of  purity  for  water  for  both  domestic 
and  industrial  use,  and  standards  for  filtration 
plants  and  other  parts  of  water  works  systems.  This 
action  was  taken  while  the  tellers  were  counting  the 
ballots  for  the  next  place  of  meeting,  the  result  of 
which  has  already  been  given. 

(To  be  continued) 


Delaware  Highway  Construction 

At  a  conference  held  June  21,  1920,  between 
chief  engineer  Charles  M.  Upham  and  chairman 
John  G.  Townsend  of  the  Delaware  State  Highway 
Department,  it  was  decided  that  it  would  be  very 
inopportune  to  retard  the  procedure  of  the  1920 
program. 

The  original  program  consisted  of  approximately 
eighty  miles  of  concrete  highway.  Only  about  half 
of  this  has  been  placed  under  construction.  After 
carefully  considering  the  present  situation,  it 
seemed  somewhat  doubtful  about  placing  any  more 
concrete  highways  under  construction  on  account 
of  the  lack  of  cement  shipment.  No  difficulty  has 
been  experienced  in  securing  asphalt  and  stone 
shipments.  Therefore,  it  was  agreed  that  the  pro- 
pram  should  not  be  held  up,  but  that  the  highway 
should  consist  of  a  bituminous  foundation  and  as- 
phalt wearing  surface.  Plans  are  now  being  com- 
pleted, and  proposals  will  be  called  some  time  about 
the  middle  of  August.  There  will  be  approximately 
forty  miles  of  road  in  this  experiment.  A  smaller 
experiment  consisting  of  approximately  fifteen, 
miles  of  asphalt  surface  ror.d  was  tried  out  in  Sus- 
sex county,  Delaware,  and  the  results  proved  very 
gratifying  to  the  users  of  these  highways. 

It  was  hoped  that  the  main  system  of  the  State 
could  be  constructed  of  concrete  or  concrete  foun- 


dation, but  the  demand  for  the  completed  roads  and 
the  condition  of  cement  shipments  have  made  it 
necessary  to  consider  asphalt  construction. 


Immigration  Bill  14196 

House  Bill  14196,  prepared  by  the  National  Com- 
mittee for  Constructive  Immigration  Legislation, 
has  been  referred  to  the  Committee  on  Immigra- 
tion and  Naturalization  foi  consideration  during 
the  Congressional  recess. 

The  bill  was  framed  with  the  intent  to  avoid  both 
complete  suspension  of  immigration  and  free  im- 
migration. Its  provisions  are  based  on  justice  and 
good  will  as  well  as  on  economic  and  political  con- 
siderations, and  on  the  principles  that  American 
standards  of  living  must  bs  protected,  that  only  so 
many  shall  be  admitted  as  can  be  steadily  employed 
and  that  steps  must  l>e  taken  to  promote  the  rapid 
and  genuine  transformation  of  aliens  into  American 
citizens. 

The  bill  creates  an  Immigration  Board  of  six, 
five  of  whom  are  members  of  the  president's  cabi- 
net. The  board  is  to  have  the  power  to  determine 
yearly  the  maximum  number  of  immigrants  of  each 
j>eople  and  nation  to  be  admitted.  The  decision  of 
the  board  shall  be  based  upon : 

1.  The  demonstrated  assimilability  of  each  people 
as  shown  by  naturalization  satistics. 

2.  Labor  conditions  in  the  United  States. 
Maintenance  of  American  standards  of  living. 

4.  The  fitness  and  availability  of  each  people  for 
general  localities. 

The  board  is  required  to  study  and  report  upon 
the  question  of  distribution  of  immigrants. 

Distinction  is  made  between  transients  and  im- 
migrants. 

Standards  of  naturalization  are  raised  and  the 
privilege  of  citizenship  is  offered  to  nrry  one  who 
will  duly  qualify. 

I-aws  now  existing  that  contravene  our  treaties, 
that  discriminate  between  peoples  pnd  that  arc  in 
conflict  with  the  above  provisions  are  repealed. 

The  proposed  legislation  would  do  away  with  the 
discrimination  now  in  force  against  Chinese  and 
Japanese  and  put  them  on  the  same  immigration 
and  naturalization  basis  that  other  peoples  occupy 
under  the  law. 


John  H.  Norris 

John  H.  Norris,  for  many  years  chief  engineer 
of  the  National  Meter  Company,  died  very  sud- 
denly at  his  residence  in  New  York  Citv,  on  June 
21st. 

Mr.  Norris  was  a  man  well  known  to  water  works 
officials  throughout  the  country,  and  was  a  recog- 
nized authority  on  water  meter  problems  of  all 
sorts,  which  he  handled  with  invariable  patience 
and  success.  He  was  associated  with  the  National 
Meter  Company  for  over  thirty  years. 

He  was  unassuming,  quiet  and  dignified  at  all 
times,  and  ever  ready  with  a  kind  word  or  act  for 
associates  and  acquaintances.  His  unexpected 
death  at  the  height  of  his  usefulness  leaves  a  va- 
cancy that  it  will  I*  difficult  to  fill. 
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Mechanical  Equipment  for 
Highway  Construction 

By  K.  H.  TALBOTt 

Unloading  aggregates  from  railroad  cars  by  hand,  bucket  elevators,  derricks 
and  cranes,  and  transporting  it  to  the  mixer  are  considered.   The  automatic 
water  measuring  tank  and  the  batch  meter  are  recommended. 


unloading;  from  railroad 

The  unloading  of  materials  at  the  railroad  station 
offers  a  problem  in  design  of  plant.  The  method 
of  handling  the  remainder  of  the  job  will  in  a  large 
degree  determine  the  economical  type  of  unloading 
equipment.  The  methods  employed  for  unloading 
materials  may  be  divided  as  follows :  First,  unload- 
ing by  hand  into  either  wagons,  trucks,  or  movable 
hoppers  that  are  hung  against  the  side  of  the  car 
and  from  which  the  material  is  dumped  into  trucks 
or  wagons ;  second,  mechanical  unloading,  using 
bucket  elevators  or  skip  hoists  from  pits  below  the 
t-ack;  third,  clam-shell  bucket  operated  by  a  sta- 
tionary derrick;  and  fourth,  the  use  of  a  portable 
crane.'  The  first  and  second  of  these  methods  have 
been  very  successfully  used  where  comparatively 
small  amounts  of  materials  were  handled  or  where 
the  material  could  be  obtained  in  bottom-dump  gon- 
dola cars,  but  will  not  give  the  required  capacity 
where  the  storage  must  be  at  the  railroad  station 
and  not  on  the  sub-grade.  The  fact  that  labor  is 
expensive  and  difficult  to  get  makes  it  desirable  to 
use  labor-saving  devices  wherever  possible.  It  ts 
recommended  that  consideration  be  given  to  the 
derrick  and  the  crane. 

The  guyed  derrick  has  many  advantages  over  the 
stiff-legged  derrick  for  this  class  of  work,  as  it  is 
possible  to  swing  through  'MO  degrees  and  store 
materials  behind  it.  Stiff  leg  derricks  arc  being 
used  successfully  but  the  shorter  swing  is  a  disad- 
vantage. If  stiff  leg  derricks  arc  used,  however, 
they  should  be  set  up  with  one  leg  parallel  with 
the  railroad  track  so  that  maximum  advantage  can 
be  taken  of  this  swing  radius. 

There  are  two  types  of  cranes  which  have  been 
used  extensively,  first,  the  locomotive  crane  operat- 
ing on  railroad  tracks  and  handling  materials  to 
stock  piles  parallel  with  the  track  and  from  them  or 
from  the  cars  into  measuring  bins;  and  second,  the 
auto  cranes  which  operate  either  on  traction  wheels 
or  caterpillars.  Either  of  these  machines  is  satis- 
factory, the  location,  quantity  to  be  handled  and 
general  conditions  determining  which  to  use.  Speed 
of  movement  and  ability  to  store  a  considerable 
quantity  of  material  are  essential  features. 

There  have  been  many  advocates  of  the  use  of 
tunnels  in  connection  with  locomotive  cranes.  The 
expense  of  such  tunnels,  however,  does  not  seem 
to  be  justified  as  against  the  use  of  open  bins  hold- 
ing between  one  and  two  industrial  train-loads  of 
material,  as  the  latter  are  portable  to  the  extent 
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that  they  can  be  picked  up  with  the  unloading  crane 
or  derrick,  loaded  on  to  cars  and  shipped  to  the 
next  job.  They  have  the  advantage  of  being  easy 
of  access,  allowing  the  men  to  work  in  the  sunshine 
instead  of  darkness  and  of  being  easily  cleaned  in 
case  of  any  clogging.  The  placing  of  the  loading 
bins  on  flat  cars  offers  many  advantages  where  a 
locomotive  crane  is  used,  as  it  makes  possible  the 
moving  of  this  bin  to  any  place  desirable  for  load- 
ing, dependent  only  on  the  location  of  the  car  to  be 
unloaded. 

A  word  of  warning  on  the  design  of  unloading 
plants  may  not  be  out  of  place  here.  In  the  past, 
many  contractors  have  made  the  mistake  of  design- 
ing their  unloading  plants  with  too  small  storage 
capacity  to  allow  the  crane  to  store  materials  as 
rapidly  as  they  can  be  obtained.  For  a  one-mixer 
operation,  it  is  recommended  that  a  contractor  have 
on  hand  a  storage  of  at  least  2,000  tons  of  stone 
and  1,000  tons  of  s-and  and  that  he  equip  with  an 
unloading  plant  having  a  capacity  of  at  least  300 
cu.  yds.  of  material  per  day. 

The  expenditure  of  large  sums  of  money  for  plant 
requires  that  all  parts  be  nicely  balanced.  Many 
men  have  found  large  equipment  expensive  and 
have  finished  the  job  with  a  loss  because  their  plants 
were  not  balanced.  For  instance,  they  may  have 
had  a  large  unloading  plant  and  a  small  mixer,  a 
large  mixer  and  a  large  unloading  plant  but  poor 
transportation  facilities  for  handling  the  materials 
to  the  mixer,  or  they  have  purchased  and  gone  into 
the  industrial  railway  not  affording  themselves  suf- 
ficient storage  at  the  unloading  plant  to  keep  going 
when  deliveries  were  slow. 

With  a  central  proportioning  plant,  the  use  of 
bulk  cement  has  proven  very  efficient.  The  ma- 
terials in  this  instance  are  usually  shipped  in  gon- 
dola cars  with  tarpaulin  covers,  unloaded  with  the 
clam-shell  that  unloads  the  aggregate,  and  placed 
in  overhead  bins  from  which  it  is  measured  by  vol- 
ume into  the  batch  boxes. 

The  demand  for  mechanical  equipment  is  (he  out- 
come of  the  desire  of  the  contractor  to  reduce  the 
number  of  men  required  to  build  a  mile  of  road 
per  mixing  unit.  This  has  brought  to  the  fore 
larger  mixers  in  order  that  the  unloading  and  haul- 
ing equipment  may  be  used  to  its  full  capacity.  A 
mixer  holding  28  cu.  ft.  of  concrete  equipped  with 
a  boom  and  bucket  and  charged  with  a  crane,  having 
a  capacity  of  from  100  to  125  ft.  of  16-ft  road  per 
hour,  has  been  built-  Roads  have  been  built  at  this 
rate  in  Michigan.  One  batch  box  is  used  for  each 
industrial  car  instead  of  two  used  with  the  smaller. 
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machine.  The  design  of  the  large  mixer  has  been 
materially  changed  from  that  used  for  the  paver 
with  a  capacity  of  14  to  21  feet,  in  that  the 
boxes  are  picked  otf  cars  with  a  separate  crane  and 
dumped  into  a  batch  hopper  above  the  mixer.  In 
this  way  one  operation  is  done  away  with,  that  of 
lifting  the  charging  skip. 

On  machines  of  10,  14  and  21  ft.  capacity,  the 
derrick  operated  by  a  power  hoist  swings  the  boxes 
irom  the  car  into  the  loading  skip,  after  which  the 
empty  box  is  swung  back  and  the  materials  hoisted 
into  place.  In  this  way  it  is  possible  to  use  a  stan- 
dard mixer  which  may  be  used  either  with  wheel- 
barrows or  with  loader  as  well  as  with  industrial 
railroad.  The  use  of  a  separate  crane  with  the 
smaller  mixers  is  not  economical,  as  the  output  is 
not  commensurate  with  the  cost. 

MIXING 

Based  on  laboratory  results,  many  state  highway 
departments  specified  the  use  of  concrete  having  a 
dry  consistency,  but  the  results  of  this  year's  work 
point  out  the  desirability  of  accepting  a  workable 
consistency  rather  than  an  excess  or  deficiency  of 
water.  In  the  field  the  advantage  in  strength  of 
concrete  due  to  reduced  water  is  offset  by  the  added 
expense  involved  in  handling  the  concrete.  The 
boom  and  bucket  distributing  system  has  proven  the 
most  enonomical  method  of  placing  concrete  on  the 
grade  and  in  the  ability  to  place  the  concrete  on  the 
sub-grade  with  one-man  control. 

To  guarantee  standardized  concrete  two  auto- 
matic features  have  been  incorporated  into  the 
mixer,  first  an  automatic  water  measuring  tank,  so 
built  that  the  quantity  of  water  can  be  controlled 
and  the  same  amount  used  for  each  batch;  and, 
second,  the  batch  meter,  which  controls  the  time  of 
mixing. 

The  measuring  of  the  water  is  accomplished  by 
filling  the  water  tank  to  its  full  capacity  and  then 
drawing  it  down  to  the  bottom  of  the  discharge 
pipe,  the  elevation  of  which  can  be  changed  to  give 
the  required  amount  of  water.  The  tank  is  located 
crosswise  of  the  machine,  so  that  the  quantity  of 
water  per  batch  is  the  same  regardless  of  whether 
the  machine  is  traveling  on  a  level  of  the  load  or  on 
a  grade.  In  order  to  in.ure  uniform  quantity  of 
water  per  batch,  the  operator  should  open  the  valve 
into  the  mixer  as  soon  as  the  last  of  the  preceding 
batch  has  been  discharged  and  leave  it  in  this  posi- 
tion until  he  has  lowered  the  charging  skip.  This 
will  give  the  proper  time  for  discharge  of  water 
and  insures  uniform  consistency  of  the  batch.  If, 
on  the  other  hand,  the  operator  does  not  open  and 
close  the  valve  at  regular  intervals,  one  batch  will 
be  dry  because  the  tank  has  not  emptied  and  the 
next  will  have  the  desired  amount  of  water.  The 
result  will  be  a  varying  consistency. 

The  batch  meter  insures  the  time  that  the  batch 
remains  in  the  drum  of  the  mixer,  locking  the  dis- 
charge chute  when  the  material  enters  the  drum 
and  releasing  it  at  the  expiration  of  the  time  speci- 
fied. Announcement  of  the  fact  is  made  by  the 
ringing  of  the  bell. 

Reference  has  been  made  to  the  desirability  of 
the  use  of  machinery  as  a  pace-maker  for  the  crew. 
One  contractor  found  this  year  that  he  was  making 


time  and  getting  out  yardage  by  organizing  his  crew 
around  the  batch  meter.  The  basis  of  all  efficient 
engineering  is  time  study  and  timing  of  operations. 
The  batch  meter  offers  the  contractor  a  time  control 
for  his  forces. 


Luten  Bridge  Patents  Held  Invalid 

In  holding  all  the  Daniel  B.  Luten  patents  in- 
volved in  the  suit  at  issue  as  invalid,  the  United 
States  Circuit  Court  of  Appeal  for  the  eighth  dis- 
trict recently,  in  a  sweeping  decision  upholding  the 
verdict  in  the  district  court  of  the  United  States  for 
the  district  of  Nebraska,  scathingly  scored  Luten 
r<nd  the  National  Bridge  Company  for  their  methods 
of  advertising  and  expioitation. 

Comments  of  the  court  in  the  recent  decision  are 
interesting.  The  following  are  a  few  brief  extracts : 

"We  have  examined  the  patents  here  directly  in- 
volved and  the  others  contained  in  the  record,  and 
the  numerous  patents  of  the  plaintiff  which  have 
oeen  described  in  the  cases  to  which  we  have  re- 
ferred. We  are  convinced  that  they  are  all  void  for 
want  of  patentable  invention." 

"Insofar  as  we  can  discover,  none  of  the  Luten 
patents  has  ever  been  sustained  in  a  contested  case, 
and  they  have  been 'frequently  held  to  be  invalid  for 
want  of  general  patentability.  Notwithstanding  this 
experience,  these  patents  have  been  exploited  by 
skillful  campaign  of  advertising  in  which  it  has  been 
repeatedly  asserted  that  no  suit  based  on  a  Luten 
patent  has  ever  been  lost  or  dismissed.  This  work 
has  been  done  through  the  agency  of  the  National 
Bridge  Company  of  Indianapolis.  The  record  in 
this  case  leaves  no  room  for  doubt  that  the  entire 
scheme  by  which  it  has  promoted  these  patents  has 
been  fraudulent." 

"While  Mr.  Luten  has  made  no  invention,  he 
has  made  a  great  discovery,  namely,  that  not  more 
than  one  city  or  county  attorney  or  attorney  general 
in  ten  knows  anything  about  patent  law  or  the 
proper  interpretation  of  consent  decrees  in  that 
field.  It  has  resulted  that  cities,  counties  and  states 
have  been  easy  victims  for  the  peculiar  arts  of  the 
National  Bridge  Company,  for  they  were  without 
trustworthy  legal  advise.  With  the  above  element 
to  play  upon  it  has  been  easy  to  convince  public 
authorities  that  the  way  of  safety  was  the  way  of 
wisdom  and  that  this  consisted  in  employing  Mr. 
Luten  as  an  engineer  or  paying  him  ten  per  cent 
royalty  for  the  use  of  his  patented  device." 

"A  continuation  of  the  bridge  company  prac- 
tices under  these  void  patents  would  be  a  grave 
wrong." 

The  fight  against  Luten  and  his;  patents  was 
started  by  the  Iowa  Highway  Commission,  assisted 
by  Harry  E.  Sampson,  then  assistant  attorney  gen- 
eral, some  six  or  seven  years  ago.  Previous  to  that 
time  no  determined  fight  had  ever  been  made  on 
these  patents  which  the  commission  believed  to  be 
invalid.  Contractors,  towns,  cities  and  counties, 
when  threatened  with  infringement  suits,  had  in- 
variably settled  out  of  court  rather  than  attempt  an 
expensive  tight  in  defense.  The  Highway  Commis- 
sion engineers,  aided  by  the  attorney  general's  office, 
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collected  the  evidence  necessary  to  show  the  in- 
validity of  the  patents.  Since  the  collection  and 
preparation  of  that  evidence,  Luten  has  never  won 
a  single  suit  in  any  state. 

State  Hires  Road 
Contractors'  Equipments 

Contractors  and  their  outfits  were  hired 
by  the  Commissioners  of  Iowa  to  perform 
road  work,  and  this  proved  so  satisfactory 
with  two  outfits  last  year  that  five  are 
being  hired  this  year. 


Last  year  Iowa  inaugurated  a  road  building  ex- 
periment which  was  believed  to  be  unique  in  that 
two  independent  individual  contractor's  outfits  were 
hired  with  which  to  build  the  Montgomery  county 
Federal-Aid  road,  instead  of  contracting  for  the 
construction  of  the  road  with  the  contractors.  The 
experiment  proved  so  promising  in  its  preliminary 
tryout  that  this  year  five  separate  complete  outfits 
have  been  hired  and  put  to  work  in  order  to  rush 
completion.  The  experiment  is  unique  in  that,  so 
far  as  the  state,  federal  and  county  officials  con- 
cerned know,  it  is  the  first  and  only  one  in  which 
such  a  system  has  been  tried  out. 

The  experiment  is  an  effort  to  find  out  under  ac- 
tual working  conditions  what  it  costs,  under  fair 
average  conditions,  to  do  road  grading  work  and, 
incidentally,  to  have  some  definite  and  reliable  basis 
upon  which  to  approve  or  disapprove  prices  on  such 
work  offered  by  contractors  at  road  lettings. 

For  a  considerable  time  before  the  work  was  un- 
dertaken last  year,  bids  received  on  road  grading 
work  ranging  as  high  as  55'4  to  GOc.  per  yard  had 
been  considered  by  the  commission  to  be  too  high. 
When  on  July  the  low  bid  on  the  216,000-cubic- 
yard  job  of  earth  moving  in  Montgomery  county 
was  found  to  be  55  cents,  the  state  and  county  offi- 
cials decided  to  reject  all  bids  and  make  a  counter 
proposition  to  the  two  low  contractors,  P.  J.  Ryan, 
of  Des  Moines,  and  E.  J.  Wilson,  of  Council  Bluffs. 
The  proposition  was  to  hire  their  entire  outfits  and 
equipment,  owners  included,  for  a  stipulated  sum. 
The  commission  agreed  to  stand  all  labor  hire,  all 
bills  for  groceries  and  provisions,  horse  feed,  and 
repairs  (except  harness  repairs)  on  the  equipment. 
Ryan  and  Wilson,  the  owners,  were  each  required 
to  give  their  entire  time  to  the  management  of  their 
own  outfits  under  constant  direction  of  the  commis- 
sion's resident  engineer,  B.  J.  Condon,  a  former 
Montgomery  county  engineer. 

The  work  started  on  July  20.  Good  weather  and 
good  working  conditions  enabled  the  crews  to  make 
an  unusually  low  record  for  the  first  few  weeks, 
dirt  being  moved  for  as  low  an  average  as  30  cents. 
I  ater,  more  difficult  work  was  encountered.  Work 
in  the  hills  in  the  vicinity  of  the  Nodaway  river 
became  very  expensive  .  Sand  had  to  lie  removed 
for  long  stretches  and  earth  filled  in  to  build  up 
tho  grade.  There  was  a  great  deal  of  grubbing 
and  removal  of  trees  and  stumps.   Over  2.500  sticks 


of  dynamite  were  used.  A  blasting  gang  was  kept 
busy  during  almost  the  entire  working  time.  There 
was  one  13-foot  cut  and  one  16-foot  fill.  By  the 
end  of  the  working  season  the  most  difficult  work  of 
the  entire  job  had  been  completed.  Eighty  thou- 
sand yards  of  earth  had  been  moved  for  a  total  of 
$50,978.56  or  an  average  of  52  cents  per  yard.  The 
figures  up  to  this  point  in  a  way  justified  the  bidn 
by  the  contractors  of  55^  cents  at  the  letting. 

Last  year  there  were  the  two  outfits,  of  Mr.  Ryan 
and  Mr.  Wilson.  Each  had  an  18-team  elevator 
grader  outfit.  Three  more  similar  outfits  have  been 
contracted  for  this  season  and  at  present  the  five 
cutfits  are  all  at  work.  The  job  was,  so  far  as 
known,  the  first  large  federal-aid  job  to  get  under 
way  in  the  state  thu  year.  With  the  great  advance 
in  prices  for  labor,  supplies  and  food,  the  engineers 
in  charge,  it  is  feared,  will  have  a  difficult  time  in 
holding  the  cost  down  to  last  year's  figures. 
However,  the  most  expensive  work  has  been  com- 
pleted. What  remains  is  comparatively  easy  exca- 
vation and  reasonably  short  hauls.  With  a  good 
early  start  with  the  five  outfits  with  their  hundred 
head  of  horses  and  mules,  their  75  or  80  men,  and 
equipment  all  in  good  shape  as  a  result  of  careful 
overhauling  during  the  winter,  the  work  will  be 
rushed  to  completion  just  as  quickly  as  possible. 

Incidentally,  the  carrying  of  the  job  over  into  the 
1020  season  will  give  an  opportunity  to  find  out 
what  work  is  going  to  cost  under  this  season's  work- 
ing conditions  and  form  a  reliable  standard  upon 
which  to  pass  judgment  upon  1920  grading  prices. 
The  figures  obtained  up  to  the  close  of  work  last 
season  of  52  cents  per  yard  in  a  way  justified  the 
low  price  bid  at  the  letting  of  55 1/2  cents.  It  is 
hoped,  however,  even  under  present  conditions,  to 
lower  this  average  somewhat  and  show  a  substan- 
tial saving. 

Incidentally,  it  will  be  a  matter  of  satisfaction  to 
have  at  hand  actual  cost  data  on  earth  excavation 
and  road  grading  on  a  job  of  such  magnitude,  as  a 
basis  upon  which  to  approve  or  disapprove  bids  of- 
fered by  contractors  at  road  lettings. 


Texas  Highway  Plans 

The  total  contracts  let  by  the  Texas  State  High- 
way Department  for  1920  to  date  amount  to 
$8,500,000  and  call  for  the  construction  of  approxi- 
mately 700  miles  of  highway.  There  are  at  present 
183  active  federal  aid  projects  and  120  state  aid 
projects  in  the  state  involving  the  construction  of 
2,500  miles.  The  state  highway  department  has 
approved  plans  for  federal  aid  work  on  projects 
aggregating  $6,500,000,  of  which  amount  the  fed- 
eral bureau  of  public  roads  has  formally  approved 
$2,520,486  worth  of  improvement. 


Up  to  date  more  than  20,000,000  square  yards 
of  concrete  pavement  contracts  have  been  awarded 
in  the  United  States  since  January  1,  1920.  The 
awards  for  the  week  ending  Mav  1,  aggregated 
$2,S/>3,800. 


A  bond  issue  of  $15,000,000  to  construct  street  car 
subways  in  Cleveland  has  been  voied  down. 
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Some  Developments 
in  Brick  Road 
Construction* 

Setting  forth  the  advantages  of  the  stan- 
dard lugless  paving  brick,  and  predicting 
that  foundations  will  soon  be  adapted  to 
the  soil  under  them  and  the  load  they 
are  to  carry. 


In  cooperation  with  engineers,  the  paving  brick 
manufacturers  have  taken  the  lead  in  bettering  their 
product,  improving  the  details  of  brick  pavement 
construction  and  insisting  on  good  specifications 
being  lived  up  to. 

STANDARD  SIZE  AND  SHAPE 

One  of  the  recent  steps  in  the  betterment  of  the 
brick  themselves  is  the  adoption  by  the  manufac- 
turers of  a  standard  shape  and  size  of  paving  brick 
suitable  for  use  under  all  conditions  of  traffic  and 
method  of  construction.  It  is  a  square  edged,  side 
wire-cut,  lugless  vitrified  brick  3  x  4  x  Sy}  inches, 
laid  either  on  edge,  making  a  four-inch  depth  wear- 
ing surface,  or  flat  with  three-inch  depth,  after  the 
principle  of  vertical-fiber  brick  which,  for  the  past 
eight  years,  has  been  used  successfully  in  states 
west  of  the  Mississippi.  From  the  manufacturers' 
standpoint,  this  standard  size  is  much  the  most  eco- 
nomical to  make  and  burn,  the  cost  is  less  per  ton 
than  for  other  sizes,  and  by  avoiding  making  spe- 
cially shaped  or  sized  or  patented  pavers,  the  plant 
efficiency  is  much  increased,  thus  making  a  further 
reduction  in  costs. 

On  the  other  hand,  the  purchasers  get  a  more 
uniform  product,  a  better  quality  of  brick  material, 
and  one  structurally  stronger.  The  same  sized  brick- 
can  he  used  to  provide  either  a  four-inch  or  three- 
inch  depth  of  wearing  surface*,  while  the  square 
edges  and  straight  surfaces  provide  a  uniform 
width  of  joint  from  top  to  bottom  for  either  cement 
grout  or  bituminous  fillers. 

This  style  of  paver  is  the  result  of  years  of  ex- 
perience in  the  manufacture  of  paving  brick  and  is 
recommended  for  use.  It  is  not  being  "foisted" 
upon  the  "unwilling"  public  as  some  would  have  it 
believed.  The  older  types  of  pavers  can  still  be 
obtained,  but  it  is  the  best  judgment  of  many  of 
the  manufacturers,  and  of  those  engineers  who  have 
had  sufficient  experience  in  their  use  to  be  able  to 
express  an  opinion,  that  this  "new"  standard  is  a 
distinct  forward  step,  and  should  be  given  first 
place  in  specifications. 

Most  of  the  objections  to  its  use  are  based  on  the 
absence  of  lugs.  In  all  other  block  pavements,  the 
modern  tendency  is  to  get  the  joints  as  narrow  as 
possible  and  eliminate  rough  riding  and  cobbling. 
Lugs  have  not  been  an  insurance  against  improper 
grouting— the  only  insurance  in  this  respect  is 
proper  care  in  selecting  the  sand,  mixing  and  plac- 
ing. If  these  ordinary,  well  established  precautions 

'Abatracti  from  a  lecture  delivered  before  engineering  acboola 
by  Clark  R.  Mandifo.  ebief  engineer,  WeMern  Paring  Brick  M'f'ra 


are  taken  in  grouting,  good  results  will  be  obtained 
with  narrow  joints  and  a  smoother,  more  durable 
pavement  secured.  In  practice,  the  process  of  set- 
ting the  brick  in  the  cushion  and  especially  of  roll- 
ing- slightly  spaces  the  individual  brick  and  provides 
ample  space  for  a  cement  grout,  using  fine  sand  and 
of  the  proper  consistency^  to  j>enetrate  to  the  bot- 
tom of  the  joint.  With  a  bituminous  filler,  of 
course,  the  narrower  the  joint  the  better. 

As  stated  above,  paving  brick  manufacturers  west 
of  the  Mississippi  have  been  making  this  style  of 
paver  for  the  past  eight  to  ten  years,  and  since  191G 
without  lugs.  The  lugless  feature  was  adopted  at 
the  request  of  city  engineers  who  had  been  using 
asphalt  filler  exclusively  but  has  since  been  used 
with  grout  filler  in  the  comparatively  few  instances 
where  grout  has  been  specified,  without  a  failure  to 
the  writer's  knowledge. 

FOUNDATIONS 

The  near  future  will  see  the  passing  of  the  so- 
called  standard  designs  of  roads  as  far  as  the 
foundations  are  concerned,  and  we  will  no  longer 
have  standard  foundations  applicable  over  a  whole 
state,  or  over  a  whole  county  or  even  over  a  single 
road  of  any  length.  Economical  foundations  are  a 
matter  of  more  serious  consideration  than  is  usually 
given  them  by  highway  engineers.  On  the  other 
hand  methods  of  construction  and  other  features  of 
the  wearing  surface  will  in  the  near  future  be  much 
more  thoroughly  standardized  between  states  as  well 
as  other  civivc  units  than  they  are  at  present.  In 
other  words,  if  the  sub-grade  preparation  and 
foundation  construction  are  such  that,  under  con- 
ditions of  traffic,  the  wearing  surface  is  always 
given  the  same  chance  to  maintain  a  smooth,  uni- 
form condition  best  adapted  to  resist  impact,  speed 
and  wear,  the  same  depth  and  detail  of  construc- 
tion of  the  wearing  surface  would  apply  as  well 
in  one  locality  as  in  another  where  climatic  and 
traffic  conditions  are  alike.  On  the  contrary, 
foundations  will  be  constantly  varied  to  take  care  of 
the  continually  varying  subgrade. 


Seven  Millions  of  Public  Work  in 

Philadelphia 

The  total  cost  of  work  under  contract  and  un- 
der way  in  Philadelphia  since  early  January  on 
municipal  improvements,  including  paving  and  con- 
struction of  sewers,  bridges  and  water  supply  sys- 
tems, is  S7,n30.63f.  This  amount  covers  278  con- 
tracts. Ki4  of  which,  totalling  $3,638,250,  were 
for  paving  work.  Seventy-two  contracts  are  for 
sewers,  and  contracts  awarded  by  the  Water  Bu- 
reau total  34.   

The  Niagara  Peninsula  branch  of  the  Engineer- 
ing Institute  of  Canada  is  planning  for  a  meeting  to 
be  held  at  Niagara,  Ont.,  September  K;.  17  and  IS. 
at  which  .r>00  engineers  from  all  parts  of  the  domin- 
ion are  to  be  present.  The  branch  has  just  closed  a 
successful  year,  having  greatly  increased  its  mem- 
bership.  ..  _  

Natural  gas  from  a  local  well  will  probably  be 
utilized  for  fuel  in  the  municipal  electric  light 
and  power  plant  and  pumping  station  at  Brown- 
wood.  Tex. 
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A  Disgraceful  Financial  Policy' 

The  protest  on  page  l.*>  against  the  continued 
delay  on  the  part  of  the  city  of  New  York  to  keep 
its  sacred  pledge  or  to  pay  just  debts  long  overdue, 
is  put  in  strong  language  but  none  too  strong.  The 
stinging  rebuke  is  well  merited  and  ought  to  arouse 
enough  public  attention  to  compel  the  prompt  settle- 
ment, at  this  late  date,  of  the  claims  in  question. 

The  facts  are  that  at  the  entrance  of  the  United 
State  into  the  world  war  there  were  more  than 
thirty  important  subway  contracts  under  construc- 
tion, most  if  not  all  of  which  had  been  very  seri- 
ously delayed  by  the  changed  conditions  brought 
about  by  the  war,  that  had  already  resulted  in  a 
heavy  increase  of  the  cost  of  labor  and  materials 
to  the  contractors  above  those  costs  which  prevailed 
when  the  contracts  were  awarded,  and  which  could 
not  at  that  time  be  foreseen.  This  necessarily  in- 
volved heavy  losses  to  the  contractors  who  were 
prepared  to  accept  them  and  who  were  faithfully 
performing  their  obligations  notwithstanding  the 
fact  that  in  many  cases  they  had  suffered  great  ad- 
ditional hardship  through  unexpected  changes  and 
delays  in  the  drawings,  specifications  and  other  re- 
quirements that  dragged  the  work  along  that  might 
otherwise  have  been  concluded  much  more  econom- 
ically under  the  former  prices. 

Some  of  the  contractors  were  already  in  distress, 
and  all  of  them  had  suffered  considerably  so  that 
relief  was  called  for,  and  on  June  15,  1918,  the 
Board  of  Estimate  specifically  promised  the  repre- 
sentatives of  the  contractors  that  if  they  would  com- 
plete the  work,  of  which  the  city  then  stood,  and 
in  some  cases  still  stands,  in  urgent  need,  just  pay- 
ment should  be  made  for  it  and  additional  costs  to 
the  contractor  should  be  assumed  by  the  city. 

On  the  strength  of  this  formal  official  assurance, 
equivalent  legally  to  a  contract,  the  already  em- 
barrassed contractors  went  on  and  spent  more  than 
$7,000,000  with  the  expectation  of  speedy  reim- 
bursement. This  was  such  a  heavy  drain  on  their 
finances  that  several  of  the  contractors,  some  of 
whom  had  thus  expended  $2,000,000  each,  were 
greatly  embarrassed  and  some  of  them  barely  es- 
caped positive  bankruptcy,  being  greatly  crippled  in 
their  subsequent  operations.  Nevertheless,  after 
more  than  two  years,  less  than  10  per  cent  of  these 


just  claims  have  been  paid  by  the  city  and  there 
appears  to  be  very  slight  inclination  of  the  respon- 
sible officials  to  liquidate  these  claims. 

In  former  years  contractors  with  the  highest  rep- 
utation and  long  city  records  for  honest,  efficient, 
prompt  work  had  great  difficulty  in  collecting  just 
bills  from  the  city,  and  have  been  obliged  to  resort 
to  slow  and  costly  litigation,  and  have  generally  felt 
that  in  many  cases  the  policy  of  the  city  is  to  throw 
the  greatest  possible  responsibility  on  the  contrac- 
tor, regardless  of  the  merits  of  the  case,  and  to 
pay  him  as  little  as  possible  and  as  slowly  as  pos- 
sible for  the  work  regardless  of  the  just  compensa- 


That  such  conditions  can  prevail  in  New  York 
or  any  other  American  city  is  not  only  disgraceful 
but  perilous  in  that,  besides  discouraging  the  efforts 
of  loyal  and  efficient  contractors,  it  encourages  a 
most  dangerous  disregard  of  honest  obligations  that 
is  little  if  any  less  mischievous  than  the  deliberate 
violation  of  its  contracts  by  labor. 

Profitable  Co-ordination  of  Practical  and 
Theoretical  Considerations  in  Water- 
works Design 

There  is  commenced  in  this  issue  a  paper  on  the 
design  of  the  Winnipeg  Aqueduct  which,  properly 
interpreted,  is  remarkably  illuminating  in  its  pres- 
entation of  the  manner  in  which  exceptionally  satis- 
factory technically  and  financial  results  were  ob- 
tained in  the  design  and  construction  of  a  great 
water  supply  system. 

To  a  very  thorough  preliminary  investigation  of 
the  subject  were  added  a  keen  analysis  of  condi- 
tions and  a  judicial  equating  of  difficulties,  advan- 
tages and  requirements,  which  enabled  the  design 
to  be  made  in  such  a  way  as  to  co-ordinate  the 
possibilities  of  construction  and  operation.  The 
result  has  been  the  eminently  successful  construc- 
tion, during  the  worst  of  the  war  period,  of  a 
large  and  costly  aqueduct  and  appurtenances  prac- 
tically within  the  originally  estimated  time  and 'cost, 
executing  the  work  with  great  rapidity  and  excel- 
lence and  providing  a  high-class  durable  structure 
with  a  capacity  more  than  17  per  cent  greater  than 
was  called  for. 

The  \\  innipeg  Aqueduct,  built  through  uninhab- 
ited wilderness,  under  difficult  topographical  and 
climatic  conditions,  consists  of  eighty  miles  of  horse- 
shoe shajie  gravity  concrete  construction  and  seven- 
teen miles  of  circular  reinforced  concrete  pressure 
pipe  which,  with  its  appurtenances,  was  built  and 
put  in  operation  in  four  years  and  five  months  after 
the  award  of  the  contract  at  a  cost  of  about 
$1  "..000.000  and  with  a  capacity  for  furnishing  100." 
ooo.O(H)  imperial  gallons  of  water  daily. 

In  its  construction  about  $1,000,000  was  saved 
by  means  of  a  careful  analysis  of  the  effects  of 
th?  grade  on  the  size  and  cost  of  the  aqueduct, 
which  resulted  in  making  the  total  length  about  8 
per  cent  longer  than  that  of  a  straight-line  location. 
An  important  saving  was  effected  by  dropping  the 
hvdxaulic  grade  line,  at  the  junction  of  the  flat  and 
steep  grades,  so  as  to  reduce  the  maximum  depth 
of  cut  1  foot  for  the  9-mile  summit  section  22 
feet  deep  in  difficult  ground  covered  wtih  swamp. 
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Another  important  feature  is  the  delivery  of 
daily  supply  up  to  25,000,000  gallons  to  the  W  inni- 
peg reservoir  without  pumping,  by  the  construction 
of  a  pressure  aqueduct  15  miles  long  across  the  Red 
river  valley.  Provisions  foi  future  increased  sup- 
ply can  be  made  by  the  installation  of  a  pumping 
station  which,  increasing  the  velocity  of  flow 
through  this  section  of  the  aqueduct  from  lyi 
feet  to  -t  feet  per  second,  will  deliver  50,000,000 
gallons  of  water  daily. 

In  designing  the  aqueduct  the  coefficients  used  in 
the  computations  of  the  Nashua  Aqueduct"  were 
adopted  as  reliable  and  conservative.  The  capacity 
calculated  by  them  was  about  95  per  cent  of  that 
for  an  aqueduct  of  the  same  dimensions  as  the 
Nashua  aqueduct.  This  value  proved  to  be  en- 
tirely on  the  safe  side  when  measurements  of  actual 
flow  through  the  completed  aqueduct  showed  a 
capacity  of  100,000,000  gallons  per  day  instead  of 
the  So ,000,000  gallons  indicated  by  the  computa- 
tions.   

A  Cause  of  Labor  Shortage 

An  important,  if  not  the  principal  cause  of  labor 
shortage  in  this  country,  is  the  preposterously  high 
wage  and  short  hours  that  is  increasingly  prevailing. 
The  high  wage  enables  the  laborer  to  secure  enough 
for  his  necessities  in  a  very  short  time,  permits  him 
to  indulge  in  vicious  and  extravagant  practices, 
graatly  demoralizes  his  general  attitude,  breeds  a 
dislike  for  industry,  and  affords  ample  leisure  for 
all  kinds  of  mischief. 

The  short  hours  decrease  the  amount  of  produc- 
tion much  more  than  their  nominal  diminution  of 
working  time  because,  no  matter  how  short  they  are, 
they  carry  practically  the  same  actual  amount  of 
overhead  loss  in  beginning  and  stopping  work  and 
in  various  other  items  of  lost  time  that  are  scarcely 
greater  in  a  10-hour  day  than  in  a  6-hour  day. 
Therefore  in  order  to  maintain  the  same  produc- 
tion a  disproportionately  larger  force  of  men  is 
needed  and  the  supply,  depleted  by  decreased  immi- 
gration, is  insufficient. 

Two  recent  examples  thoroughly  prove  these 
slatements,  namely  the  renewed  demands  of  the 
Chicago  garbage  collectors  for  an  increase  from 
$4.10  to  $5.60  per  day,  and  their  rejection  of  the 
offer  of  $4.70  and  threats  for  a  renewed  strike  which 
could  only  be  maintained  by  reason  of  a  surplus 
from  excessive  wages  sufficient  to  enable  them  to 
live  in  idleness  while  the  city  suffer*  for  thetr  serv- 
ices. The  same  is  true  of  the  striking  longshore- 
men in  eastern  cities  who  are  maintained  in  com- 
fort from  the  same  source  and  have  enjoyed  a  long 
season  of  complete  idleness,  turbulence  and  discon- 
tent. It  does  not  take  a  very  long  memory  to  go 
back  to  the  times  when,  it  is  common  knowledge, 
that  many  strikes  were  called  on  the  flimsiest  pre- 
text, and  when  after  a  longer  or  shorter  vacation  the 
men  returned  to  work  on  their  own  terms,  the  em- 
ployers were  forced  to  pay  them  besides  the  in- 
creased wages,  their  full  pay  for  all  of  the  "waiting 
time"  they  were  idle  on  strike.  With  all  of  this 
necessarily  comes  the  greatly  decreased  efficiency  of 
labor  as  illustrated  by  the  specific  case  of  the  aver- 
age bricklayer  who  in  1914  laid  1,900  bricks  a  da> 
for  $5  and  now  lays  800  bricks  for  $9. 


The  legitimate  results  of  this  evil  condition  are 
emphasized  in  Chicago,  where  with  the  1920  budget 
already  over-appropriated  by  $4,500,000,  new  wage 
scales  are  demanded  by  the  unions  that  average  a 
20  per  cent  increase  and,  if  granted  will  add  nearly 
$1,000,000  to  the  already  impossible  budget.  If  not 
granted,  the  unions  will  probably  encourage  strikes 
that  will  endanger  the  safety  of  the  city. 

There  can  be  but  one  answer  to  this  rapidly  1 
growing  evil,  namely  legislation  must  be  made  and 
enforced  to  prevent  and  severely  punish  strikes  of 
government,  municipal  or  public  utility  employees; 
labor  unions  must  be  incorporated ;  immigration 
must  be  encouraged  and  increased;  existing  laws 
must  be  uniformly  enforced  without  exemption  for 
labor  unions  or  truckling  to  their  political  support; 
and  employers  must  combine  solidly  and  refuse  to 
pay  inordinate  wages  or  to  accept  inefficient,  un- 
reliable service. 


Meeting  Labor  Shortage 

The  water  department  of  New  Bedford  Massa- 
chusetts, needs  twice  as  many  laborers  as  it  can  se- 
cure and  its  superintendent,  Steven  II.  Taylor,  says 
that  "out  of  one  lot  of  80  names  of  eligible  laborers, 
we  got  8  men,  and  4  of  them  quit  at  the  end  of  the 
first  day's  work."  Most  of  the  eligiblcs  notified  that 
work  is  ready  for  them  reject  pick  and  shovel  jobs 
and  wish  to  be  watchmen  or  water  carriers,  al- 
though the  pay  for  laborers  is  now  $4.50  per  day. 

To  meet  this  condition  the  city  has  purchased  a 
steam  shovel  which  will  replace  a  large  quantity 
of  labor  now  required  for  excavating  work,  and  it 
has  also  contracted  for  a  new  pipe  joint  compound 
that  will  greatly  reduce  the  amount  of  labor  re- 
quired in  laying  new  water  mains,  because  it  will 
eliminate  the  time  of  two  men  for  two  hours  to 
calk  every  joint  of  a  large  pipe. 


Experience  With  Chinese  Labor 

Santa  Rosa,  California. 
Editor  Public  Wobks:  May  27,  1920. 

Dear  Sir— 

I  have  used  Giinesc  labor  to  a  limited  extent  in  con- 
tracting and  also  in  farming.  On  construction  work  I 
have  found  this  class  of  labor  fairly  reliable  and  honest, 
and  when  used  for  hired  help  on  the  farm  I  have  known 
them  to  be  unreliable  and  absolutely  dishonest. 

Chinese  or  Japanese  on  coming  to  this  country  wish 
to  get  in  possession  of  the  land,  and  when  working  for 
wages  on  the  farms  do  all  they  can  to  impoverish  the  land. 
They  damage  your  plants  and  your  trees,  and  they  pack 
your  fruits  and  vegetables  so  wretchedly  that  no  profit 
can  be  made  where  they  are  employed. 

When  the  owner's  profits  have  become  unsatisfactory, 
they  lease  or  buy  the  land  and  by  the  greatest  of  industry 
proceed  to  enrich  the  soil ;  they  raise  wonderful  crops  and 
they  finally  gain  control  of  the  market  for  food  stuffs. 
When  they  have  the  control  they  make  their  own  price 
to  consumers.  Potatoes  are  now  eight  cents  per  pound 
in  California  and  a  Japanese  is  potato  king. 

These  races  are  natural  farmers  and  it  will  be  a  bad 
thing  for  this  country  as  they  extend  their  ownership 
or  control  of  the  soil. 

If  laws  would  be  passed  prohibiting  Asiatics  from  own- 
ing or  leasing  the  soil,  and  also  prohibiting  citizenship  to 
Asiatics  born  in  this  country,  I  would  favor  their  admis- 
sion to  our  country.    Otherwise  I  am  opposed. 

My  principal  business  is  contracting,  but  also  engaged 
in  farming.  Yours  very  truly. 

G.  W.  Conkers, 
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Effect  of  Shortened  Working  Hours 

The  records  of  the  Federal  Reserve  Board  show 
that  the  production  of  raw  materials  in  this  country 
was  10  per  cent  less  in  191!)  than  in  1918,  and  that 
the  production  of  fabricated  material  was  25  per 
cent  less. 

In  investigating  this  subject  the  New  York 
World  has  concluded  that  the  principal  factor  is 
the  shortened  hours  of  work  inaugurated  during  the 
war.  "In  every  instance,  almost  without  exception, 
where  a  decrease  of  production  is  shown,"  says  the 
investigator,  "there  has  been  a  reduction  in  the 
number  of  hours  of  work  each  day  of  each  week." 
In  many  cases  the  decrease  was  found  to  coincide 
strikingly  with  the  actual  shortening  of  the  working 
day,  as  for  example  a  factory  reducing  its  output  20 
to  25  per  cent  when  the  working  day  was  changed 
from  ten  hours  to  eight. 


To  Stabilize  Construction 

The  Employers'  Association  of  Manitoba  has  is- 
sued the  following  "statement  of  aims":  (1)  to 
promote  industrial  peace,  commercial  prosperity  in 
the  community  and  the  steady  employment  of  labor; 
(2)  to  discourage  lockouts,  strikes,  and  unfair  de- 
mands by  either  employer  or  employee;  (3)  to  se- 
cure for  employer  and  employee  freedom  of  con- 
tract in  employment;  (4)  to  disseminate  knowledge 
of  fundamental  economic  laws. 


Wage  Maximum  for  Construction  Workers 

The  weekly  edition  for  June  12th  of  the  Bulle- 
tin of  the  Associated  General  Contractors'  of 
America,  devotes  considerable  space  to  construc- 
tion wages  and  gives  a  table  of  rates  in  21  cities 
in  17  states,  in  which  the  maximum  and  minimum 
hourly  union  rates  are,  for  masons,  $1.50,  Shreve- 
port.  Louisiana;  85c,  Richmond,  Ind.;  bricklayers, 
$1,50,  Shrcvcport,  La.;  $1.00,  Washington,  D.  C; 
structural  iron  workers,  $1.25  in  several  cities. 
98c,  Washington,  D.  C. ;  ornamental  iron  workers, 
$1.25,  St.  Louis  and  Cleveland,  87^c,  Seattle, 
Washington;  reinforcement  rod  setters,  $1.25,  St. 
Louis,  Omaha,  Fargo  and  Cleveland,  87>iC,  Seat- 
tle; plasterers,  $1.50,  Shrcvcport,  La.,  Si  J  jC,  Rich- 
mond, Ind.;  wood  lathers,  $1.25,  San  lose,  Calif., 
$1.00  Washington,  D.  C;  metal  lathers,  $1.25  in 
several  cities,  $1.00  Washington,  D.  C. ;  hoisting 
engineers,  $1.25  Omaha  and  Cleveland;  65c.  Wa- 
terloo, Iowa;  tile  setters,  $1.25  Springfield,  Illinois, 
and  Sioux  City,  Iowa;  $1.00,  Washington,  D.  C. ; 
plumbers,  $1.50  Dallas,  Texas;  87>ic  Aberdeen, 
S.  Dak.:  carpenters.  SI. 25  Cleveland.  S-V  Rich- 
mond, ind.:  stmie  miters,  $1.25  Dallas.  Texas,  SOc 
Abcrdeen,  S.  Dak.;  marble  cutters,  $1.12^c  San 
Francisco,  G7yic.  St.  Louis;  painters,  $1.10  Oma- 
ha, 75c  Richmond,  Ind. ;  electrical  workers,  $1.25 
Omaha  and  Cleveland,  80c  Aberdeen,  S.  Dak.; 
roofers,  $1.25  San  Jose,  Calif.,  75c  Shreveport, 
La.;  cement  finishers,  $1.25  in  several  cities,  90c 
in  several  cities;  elevator  erectors,  $1.25  St.  Louis, 
90c  Washington,  D.  C. ;  pipe  coverers,  $1.12J4 
Cleveland.  75c  Springfield,  III. ;  hod  carriers, 
$1.1 2, '4  San  Jose,  Calif.,  «0c  Shre»eport,  I  .a.;  la- 
borers, 8~yic  Cleveland,  40c  Atlanta,  Ga. 


At  San  Francisco,  the  agreement  between  the 
unions  and  the  general  contractors  has  expired  and 
new  demands  are  being  made  for  plasterers  at 
$1.5<!J4,  structural  iron  workers  and  hoisting  en- 
gineers $1.25,  carpenters  $1.12>i,  hod  carriers 
$1.25  and  laborers  8134c. 

At  Washington,  D.  C.,  a  bonus  of  $1  per  day 
above  wage  scale  is  being  paid  to  bricklayers  and 
plasterers. 

In  Cleveland  plumbers  are  on  strike  for  an  in- 
creaes  to  $1.50  from  $1. 

In  San  Francisco,  plasterers  are  demanding  a 
raise  from  $1.25  to  $1.56  J4-  Structural  iron  work- 
ers, hoisting  engineers  and  plasterers  are  demand- 
ing $1.25. 

In  Springfield,  Illinois,  the  efficiency  of  work- 
men is  reported  at  about  50  per  cent.  In  Seattle, 
Washington,  where  voluntary  limitation  of  output 
was  practiced  under  the  closed  shop,  a  notable  in- 
crease in  the  efficiency  of  labor  has  been  developed 
since  the  Master  Builders*  Association  declared 
for  open  shop.    

For  the  loss  of  a  hand,  compensation  of  $1,128.48 
to  be  paid  at  the  rate  of  S19  per  week  for  244  weeks 
has  been  awarded  bv  the  compensation  commission, 
New  York. 


The  Interstate  Commerce  Commission  has  de- 
clared an  embargo  on  cars  for  shipment  of  bitu- 
minous coal  to  Lake  Erie  ports  for  transshipment* 
by  water,  except  on  a  permit. 

The  embargoes  recently  declared  by  several  east- 
ern railroads  are  attributed  by  them  to  insufficient 
ships  and  to  the  unusually  large  number  of  cars  in 
transit  especially  coal  cars.  The  longshoremen's 
strike  is  not.  however,  assigned  by  mem  as  a  cause 
for  the  congestion. 


Dishonest  Municipal  Treatment 
of  Loyal  Contractors 

In  a  recent  official  letter  addressed  to  the  Board 
<>f  Estimate  and  Apportionment  of  the  city  of  New 
York,  T.  A.  Crane,  secretary  of  the  General  Con- 
tractors' Association,  called  attention  to  the  fact 
that  the  report  of  the  committee  on  finance  and 
budget  of  the  Board  of  Estimate  and  Apportion- 
ment submitted  May  28th,  while  dealing  with  claims 
for  labor  and  materials  furnished  to  the  Board  of 
Education  in  1918,  and  for  which  payment  has  not 
yet  been  made  because  of  no  request  for  an  appro- 
priation to  cover  them,  stated  that  on  June  15, 
1918,  the  Board  of  Estimate  promised  the  Contrac- 
tors' Association  that  if  the  contractors  would  carry 
to  completion  the  subway  work  then  under  con- 
struction, they  should  receive  just  compensation  and 
that  unexpired  contracts  should  be  modified  or  sup- 
plemented if  completed  within  a  reduced  time 
limit  and  that  compensation  should  be  to  equal  the 
increased  cost  of  labor  and  materials  due  to  the  war. 

Although  the  contractors  have  loyally  fulfilled 
their  part  of  this  agreement  and  have  spent  more 
than  $7,000,000  of  their  own  money,  largely  on  » 
credit,  to  complete  subway  work,  many  sections  of 
which  have  been  finished  and  are  now  in  operation, 
Mr.  Crane  says: 
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"The  Board  of  Estimate,  in  refusing  to  carry  out 
its  agreement,  has  swindled  those  who  relied  on  its 
integrity.  The  disgraceful  admission  must  be  made 
that  the  word  of  the  City  of  New  York,  as  given 
by  the  present  administration,  is  good  for  nothing; 
that  the  mayor  and  comptroller  are  willing  converts 
to  the  Berlin  idea  that  a  promise  is  merely  a  scrap 
of  paper. 

•'The  situation  is  one  in  which  the  good  faith  of 
the  city,  as  pledged  by  the  Board  of  Estimate,  is 
involved.  Accepting  the  promise  as  made  in  good 
faith,  the  contractors  went  ahead  with  their  work 
and  many  of  the  sections  were  completed  and  arc 
now  in  operation. 

"Thus  far  only  four  settlements  have  been  made, 
two  of  them  on  the  large  contracts  and  two  on 
small  ones,  involving  less  than  $700,000.  For  some 
reason,  best  known  to  the  Board  of  Estimate,  some 
thirty  other  subway  contracts,  equally  meritorious, 
have  not  been  settled  and  efforts  to  secure  settle- 
ment, cither  under  the  promise  or  through  legisla- 
tion, have  persistently  been  blocked  by  the  city  ad- 
ministration." 


The  U.  S.  Shipping  Board  refused  the  increased 
wages  demanded  by  4,000  striking  longshoremen 
at  Philadelphia  and  against  similar  demands  of  the 
shipyard  workers  on  the  Pacific  Coast  and  the 
strikes  are  reported  as  broken  and  the  men  as  re- 
turning on  open  shop  basis. 


Regulation  of  Immigration 

At  the  recent  international  conference,  action  to 
co-ordinate  existing  governmental  immigration  ac- 
tivities was  taken  by  the  r>00  delegates  from  30  racial 
groups  working  with  prominent  leaders  in  industry, 
finance,  agriculture,  labor  and  education 

It  was  proposed  to  create  a  board  of  assimila- 
tion to  facilitate  the  distribution  of  immigrants  and 
to  Americanize  them.  The  repeal  or  modification 
of  the  literacy  test  was  urged  as  was  the  enforce- 
ment of  immigration  laws  directed  against  anar- 
chists and  their  like.  It  was  stated  that  investiga- 
tions confirmed  the  fact  that  our  foreign  born  resi- 
dents as  a  class  are  law  abiding,  industrious  and 
thrifty,  and  measures  were  endorsed  to  provide  for 
the  compulsory  education  of  immigrants. 


Extensive  Housing  Construction 

All  kinds  of  construction  work  would  be  greatly 
benefited  by  the  rapid  amelioration  of  the  housing 
difficulties  that  have  been  steadily  increasing  in 
most  parts  of  the  country  and  especially  in  New 
York  City.  The  New  York  Mayor's  Housing  Con- 
ference Committee  announces  that  speculative 
builders  promise  to  keep  operating  at  cost,  irre- 
spective of  immediate  profits,  if  mortgage  money 
is  forthcoming  and  if  labor  promises  a  fair  day's 
work  for  a  fair  day's  pay.  Three  thousand  six 
hundred  and  fifty  lots  have  been  pledged,  subordi- 
nate to  mortgage,  and  the  Board  of  Estimate  and 
the  State  Legislature  will  be  asked  to  help  all  public 
buildings  until  the  housing  shortage  is  overcome. 

Efforts  are  being  made  to  exempt  new  buildings 


from  taxation  for  a  stated  period  and  labor  will  be 
asked  only  to  continue  its  arrangement  as  to  wages 
and  hours  for  one  year  or  until  the  completion  of 
the  operation  on  which  the  men  may  be  engaged. 
It  will  be  remembered  that  previous  generous  ef- 
forts for  building  construction  were  immediately 
met  by  the  labor  unions  by  demands  for  increased 
pay  and  for  the  rejection  of  all  building  materials 
that  had  passed  through  non-union  hands. 


Proposed  Regulation  of  Industrial 
Relations 

A  committee  of  prominent  and  influential  mem- 
bers of  the  United  States  Chamber  of  Commerce 
has  prepared  a  statement  of  twelve  propositions  for 
the  government  of  American  industrial  relations, 
which  have  been  submitted  for  a  referendum  vote 
to  more  than  1,300  industrial  and  commercial  or- 
ganizations included  in  the  Chamber  of  Commerce 
of  the  United  States. 

This  committee  was  appointed  after  the  adjourn- 
ment of  the  first  industrial  conference  called  by 
President  Wilson,  and  its  proposals  are  intended 
tc  include  the  fundamentals  of  employment  rela- 
tions. The  referendum  carries  references  to  argu- 
ments in  the  negative  so  that  voters  may  be  able 
to  study  the  recommendations  fully  before  voting 
is  closed  at  the  expiration  of  forty-live  days. 

The  commitee's  report  recognizes  the  necessity 
for  justice,  equality  and  individual  liberty :  that  the 
terms  of  employment  should  conform  to  the  essen- 
tial requirements  of  economic  law  and  sound  busi- 
ness practice ;  that  they  should  conduce  to,  mutual 
interest  and  higher  productive  efficiency;  and  should 
realize  broad  ideals  of  individual  and  social  better- 
ment. Orderly  government  and  public  service  must 
be  assured  and  the  paramount* interest  of  the  pub- 
lic protected.  With  these  considerations  in  view, 
the  committee  states  its  belief  in  the  following  prin- 
ciples : 

"1.  Any  person  possesses  the  right  to  engage  in 
any  lawful  business  or  occupation  and  to  enter,  in- 
dividually or  collectively,  into  any  lawful  contract, 
either  as'  employer  or  employee.  The  rights  are 
subject  to  limitation  only  through  a  valid  exercise 
of  public  authority. 

"2.  The  right  of  open  shop  operation,  that  is, 
the  right  of  employer  and  employee  to  enler  into 
and  determine  the  conditions  of  employment  rela- 
tions with  each  other,  is  an  essential  part  of  the 
individual  right  of  contract  possessed  by  each  of 
the  parties. 

"3.  All  men  possess  the  equal  right  to  associate 
voluntarily  for  the  accomplishment  of  lawful  pur- 
poses by  lawful  means.  The  association  of  men, 
whether  employers,  employees  or  other,  for  collec- 
tive action  or  dealing,  confers  no  authority  over, 
and  must  not  deny  any  right  of  those  who  do  not 
desire  to  act  or  deal  with  them. 

"1.  The  public  welfare,  the  protection  of  the  in- 
dividual and  employment  relations  requite  that  as- 
sociations or  combinations  of  employers  or  employ- 
ees, or  both,  must  equally  be  subject  to  the  authority 
of  the  State  and  legally  responsible  to  others  and 
that  of  their  agents. 
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"5.  To  develop  with  due  regard  for  the  health, 
safety  and  well-being  of  the  individual,  the  required 
output  of  industry  is  the  common  social  obligation 
of  all  engaged  therein.  The  restriction  of  produc- 
tive effort  or  of  output  by  either  employer  or  em- 
ployee for  the  purpose  of  creating  an  artificial  scar- 
city of  the  product  or  of  labor  is  an  injury  to 
society. 

"6.  The  wage  of  labor  must  come  out  of  the  prod- 
uct of  industry  and  must  be  earned  and  measured 
%y  its  contribution  thereto.  In  order  that  the  work- 
er, in  his  own  and  the  general  interest,  may  develop 
His  full  productive  capacity,  and  may  thereby  earn 
at  least  a  wage  sufficient  to  sustain  htm  upon  a 
proper  standard  of  living,  it  is  the  duty  of  manage- 
ment to  co-operate  with  him  to  secure  continuous 
employment  suited  to  his  abilities,  to  furnish  in- 
centive and  opportunity  for  improvement,  te  pro- 
vide proper  safeguards  for  his  health  and  safety 
and  to  encourage  him  in  all  practicable  and  reason- 
able ways  to  increase  the  value  of  his  productive 
effort. 

"7.  The  number  of  hours  in  the  work  day  or 
week  in  which  the  maximum  output,  consistent  with 
the  health  and  well-being  of  the  individual,  can  Ik- 
maintained  in  a  given  industry  should  be  ascertained 
by  careful  study  and  should  never  be  exceeded  ex- 
cept in  case  of  emergency,  and  one  day  of  rest  in 
seven,  or  its  equivalent,  should  be  provided.  The 
reduction  in  working  hours  below  such  economic 
limit,  in  order  to  secure  greater  leisure  for  the  in- 
dividual, should  be  made  only  with  full  understand- 
ing and  acceptance  of  the  fact  that  it  involves  a 
commensurate  loss  in  the  earning  power  of  the 
workers,  a  limitation  and  a  shortage  of  the  output 
of  the  industry  and  an  increase  in  the  cost  of  th'e 
product,  with  all  the  necessary  effect  of  these  things 
upon  the  interests  of  the  community  and  the  nation. 

"8.  An  adequate  means,  satisfactory  both  to  the 
employer  and  his  employees  and  voluntarily  agreed 
%to  by  them,  should  be  provided  for  the  discussion 
and  adjustment  of  employment  relations  and  the 
just  and  prompt  settlement  of  all  disputes  that  arise 
in  the  course  of  industrial  operation. 

"9.  When,  in  the  establishment  or  adjustment  of 
employment  relation*,  the  employer  and  his  em- 
ployees do  not  deal  individually,  !>ut  by  mutual  con- 
sent such  dealing  is  conducted  by  either  party 
through  representatives,  it  is  proper  for  the  other 
party  to  ask  that  these  representatives  shall  not  be 
chosen  or  controlled  by,  or  in  such  dealing  in  any 
degree  represent  any  outside  group  or  interests  in 
the  questions  at  issue. 

"10.  The  greatest  measure  of  reward  and  well- 
being  for  both  employer  and  employee  and  the  full 
social  value  of  their  services  must  be  sought  in  the 
successful  conduct  and  full  development  of  the  par- 
ticular industrial  establishment  in  which  they  arc 
associated.  Intelligent  and  practical  co-operation 
based  upon  a  mutual  recognition  of  this  community 
of  interest,  constitutes  the  true  basis  of  sound  in- 
dustrial relations. 

11.  The  State  is  sovereign  and  cannot  tolerate  a 
divided  allegiance  on  the  part  of  its  servants.  While 
the  right  of  government  employees — national,  state 
or  municipal— to  be  heard  and  to  secure  considera- 
tion and  just  treatment  must  be  amply  safeguarded, 
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the  community  welfare  demands  that  no  combina- 
tion to  prevent  or  impair  the  operation  of  the  gov- 
ernment, or  of  any  government  function  shall  be 
pe  mulled. 

"12.  In  public  service  activities,  the  public  interest 
and  well-being  must  be  the  paramount  and  control- 
ling consideration.  The  power  of  regulation  and 
protection  exercised  by  the  State  over  the  corpora- 
tion should  properly  extend  to  the  employees  in  so 
far  as  may  be  necessary  to  insure  the  adequate,  con- 
tinuous and  unimpaired  operation  of  public  utility 
service." 


Engineering  Experts  Recommended 
for  Labor  Unions 

In  an  article  by  M.  L.  Cooke  recently  published 
in  the  Affti;  Republic,  a  plea  is  made  for  participa- 
tion by  labor  in  the  management  and  administration 
of  production,  and  it  is  admitted  that  such  manage- 
ment needs  the  assistance  of  outside  engineers  and 
other  experts  practising  a  primary  allegiance,  either 
to  labor  or  to  capital  or  to  the  public  rather  than 
to  all  three.  It  is  therefore  recommended  that  labor 
should  retain  its  own  production  engineers,  and 
other  technicians  having  scientific  knowledge  of  the 
development  of  better  ordered  industry.  Those  seek- 
ing the  public  interest  as  well  as  those  retained  by 
the  owners,  will  thus  be  in  a  position  to  counsel  with 
well  informed  representatives  of  labor. 

Theoretically  this  is  sound  reasoning,  but  in  order 
to  .be  practical  and  beneficial,  it  is  vital  that  the 
engineers  and  experts  retained  by  labor  must  them- 
selves preserve  the  highest  tradition  of  their  class, 
namely,  to  maintain  judicial  impartiality  and  abso- 
lute justice  and  accuracy.  It  is  very  evident  that 
such  experts  could  not  he  members  of  the  labor 
unions  under  their  present  constitutions,  which  re- 
quire allegiance  to  the  class  interest  above  public 
interest  or  even  public  justice,  restrict  production 
and,  in  practice  if  not  in  specific  letter,  promote  vio- 
lence, intimidation  and  conspiracy. 


More  Outlaw  Rail  Strikes 

About  600  yardmen  in  the  employ  of  the  Balti- 
more &  Ohio  and  the  Pennsylvania  railroads  struck 
in  Baltimore  June  20  without  making  demands  on 
the  railroads,  without  warning,  and  without  giving 
any  cause  for  their  action.  It  is  said,  however, 
that  the  strikers  are  mostly  under  thirty  years  of 
age,  and  are  directed  by  the  leaders  of  the  April 
strikes,  and  that  the  strike  is  not  so  much  against 
the  railroads  as  it  is  against  the  Railroad  Labor 
Board  because  the  latter  has  not  completely  granted 
ail  their  demands  as  quickly  as  they  desired.  The 
strikers  expressed  their  sympathy  with  the  striking 
longshoremen  and  stevedores  and  say  that  with 
"The  harbors  closed  and  freight  congestion,  the 
demands  of  both  will  be  met  shortly." 

This  strike  and  thnt  of  the  yardmen  in  the  Phila- 
delphia district  on  June  18tli  has  crippled  the-  move- 
ment of  freight  in  both  Philadelphia  and  Baltimore, 
and  both  of  the  railroad  companies  affected  have 
placed  embargoes  in  the  local  yards  on  all  freight 
except  perishables,  live  stock,  food  and  fuel  for 
public  utilities. 
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Recent  Legal  Decisions 


ORAL    CHANGE    IM   TERMS   OF   WRITTEN  BXCAVATION 
CONTRACT 

A  written  contract  was  executed  for  certain  ex- 
cavating, grading,  back-filling  and  concreting  at 
fixed  and  definite  prices  per  cubic  yard.  In  an 
action  for  alleged  balance  due  after  the  work  was 
completed,  the  real  question  in  dispute  was  the  con- 
tractor's claim  that  the  owner  agreed  that  the  unit 
prices  named  in  the  written  contract  should  not 
be  the  measure  of  compensation  for  the  work  then 
or  thereafter  to  be  done,  but  that  it  should  pay 
for  the  work  and  material  the  fair  and  reasonable 
value  thereof.  The  Circuit  Court  of  Appeals,  Sixth 
Circuit,  holds,  United  Steel  Co.  v.  Casey,  262  Fed. 
8%,  that  a  provision  in  the  contract  that  no  extras 
would  be  allowed  without  an  understanding  and 
written  order  did  not  prohibit  the  making  of  such 
an  oral  agreement,  but  was  a  fact  to  be  considered 
by  the  jury.  If  the  owner  made  changes  in  the 
location  of  the  work,  and  failed  to  furnish  plans 
for  part  of  it,  and  underestimated  the  work  of  ex- 
cavation, thus  delaying  the  contractor  in  the  per- 
formance of  the  contract  and  necessitating  the 
doing  a  large  portion  of  the  work  in  the  winter 
season,  there  was  sufficient  consideration  for  the 
oral  contract  changing  the  compensation,  even 
though  the  owner  did  not  specifically  waive  claims 
for  damages  from  such  delays.  And  if  the  owner 
misrepresented  the  character  of  the  soil  to  be  exca- 
vated, though  the  representations  were  made  in 
good  faith,  that  would  constitute  a  sufficient  con- 
sideration for  the  oral  contract.  Judgment  for  the 
plaintiff  was  therefore  affirmed. 

CONSTRUCTION  OP  CLAUSE  AUTHORIZING  SUSPENSION 
IN  SEWER  WORK  CONTRACT 

The  New  York  Appellate  Division  holds,  John- 
son v.  New  York,  181  N.  Y.  Supp.  137.  that  under 
a  contract  for  sewer  work,  providing  that  the  presi- 
dent of  the  borough  might  suspend  the  work  if  he 
should  deem  it  for  the  city's  interest,  without  com- 
pensation, the  president  was  not  authorized  to  sus- 
pend because  the  city  had  no  appropriation  to 
pay  for  engineering  and  inspection  which  it  was  im- 
pliedly bound  under  the  contract  to  furnish,  since 
it  could  not  be  assumed  that  the  clause  was  in- 
tended to  authorize  one  of  the  parties  to  impose 
the  result  of  its  own  default  upon  the  other. 

CONTRACTS    SUITS    AGAINST    STATES    FOR    WORK  ON 
PUBLIC  BUILDINGS 

The  Kansas  Supreme  Court  holds,  Hcman  Const. 
Co.  v.  Capper,  182  Pac.  386,  that  where  a  construc- 
tion company  entered  into  a  contract  with  the  state 
for  the  erection  of  a  building  in  connection  with  a 
state  public  school  an  action  for  a  balance  alleged 
to  be  due  thereon,  brought  against  the  official  board 
which  acted  for  the  state  in  the  letting  of  the  con- 
tract, namely,  the  board  of  administration  of  educa- 
tional, charitable  and  correctional  institutions,  is  a 
"suit  against  the  state,"  and  as  such  it  is  not  main- 
tainable in  the  absence  of  a  positive  and  unequivocal 
statute  permitting  the  state  or  its  official  board  to 


be  sued.  The  contractor  must  look  alone  to  the 
fund  provided  by  the  legislature  to  pay  for  the 
building.  A  statute  which  confers  power  upon  a 
state  board  to  institute  or  defend  any  and  all  pro- 
ceedings necessary  to  protect  the  interests  of  the 
state  is  not  a  waiver  of  the  state's  immunity  from 
suits  at  the  instigation  of  private  parties  seeking  to 
subject  the  state  and  its  official  boards  to  money 
judgments. 

ADOPTION  OF  UNSIONBD  SUBCONTRACT 

Parties  may  adopt  a  written  contract,  and  thus 
make  it  as  binding  as  though  formally  executed  by- 
loth,  without  signing  it;  therefore  the  Nevada  Su- 
preme Court  holds,  U.  S.  Fidelity,  etc.,  Co.  v.  Reno 
Electrical  Works,  183  Pac.  386,  that  in  an  action 
by  the*  subcontractor  on  a  public  building  against 
the  surety  on  the  contractor's  bond,  brought  after 
complete  performance  by  the  subcontractor,  the 
fact  that  the  written  subcontract  was  not  signed  is 
110  defense. 

RIGHT  OF  MATERIALMEN  UNDER  CONTRACTOR'S  SURETY 
BOND 

In  an  action  by  a  materialman  who  furnished  ma- 
terial for  the  construction  of  sanitary  sewers  for 
the  city  against  the  contractor's  surety,  the  South 
Dakota  Supreme  Court  holds,  Evans  v.  Howar« 
Fire  Brick  Co.,  173  N.  W.  448,  that  a  contractor 
building  city  sewers  had  the  right  for  his  own 
benefit  to  enter  into  a  contract  with  the  defendant 
surety  under  which  the  latter  might  obligate  itself 
to  pay  labor  and  materialmen  on  the  contractor's 
failure  to  pay  them,  and  materialmen  not  named 
therein  could  accept  the  contract  thus  tendered  by 
the  insurer  and  become  parties  thereto  with  right 
of  action  in  case  of  the  contractor's  default,  and 
such  contract  would  not  be  affected  by  the  fact  that 
it  also  indemnified  the  city  against  laborers'  and« 
materialmen's  claims.  Where  a  contractor  has  ex- 
pressly agreed  to  pay  all  claims  for  labor  and  ma- 
terials and  his  guarantor  binds  himself  to  pay  for 
such  labor  and  materials  equally  with  the  contractor, 
laborers  and  materialmen  may  adopt  such  guaranty 
and  enforce  it  as  if  it  were  made  directly  to  them. 

COUNTY  SUPERINTENDENT  OF  CONSTRUCTION  AS  WIT- 
NESS—COSTS WHERE  CLAIM  IS  EXCESSIVE 

In  an  action  by  a  subcontractor  for  the  amount 
claimed  to  be  due  from  the  principal  contractor  as 
well  as  an  amount  claimed  for  extras,  the  general 
contract  being  with  a  county  for  the  construction 
of  a  courthouse,  it  was  held,  Weiffcnbach  v.  Puget 
Sound  Bridge  &  Dredging  Co.,  Washington  Su- 
preme Court,  184  Pac.  321,  that  the  superintendent 
of  construction  for  the  county  was  a  competent 
witness  as  to  the  amount  and  reasonable  value  of 
the  extras,  even  though  his  determination  might  not 
be  conclusive.'  Where  such  an  action  is  equitable  in 
its  nature  and  costs  should  be  apportioned  under 
equitable  rules,  the  assessment  of  costs  against  the 
subcontractor  was  held  warranted  though  he  recov- 
ered a  substantial  amount,  where  his  claim  was 
grossly  excessive,  particularly  where  there  was  no 
dispute  as  to  the  amount  actually  recovered. 
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NEWS  OF  THE  SOCIETIES 


Jmly  6-8. — CONFERENCE  OF  MAY- 
ORS AND  OTHER  CITY  OFF1CIALB 
OF  THE  STATE  OF  NEW  YORK. 
Annual  conference.  Jamestown,  N.  Y. 
Secretary.  William  p.  Capes,  S6 
Washington  avenue,  Albany.  N.  Y. 

J«ly  M  -  SO.  —  INTERNATIONAL 
ASSOCIATION  OF  FIRE  ENGI- 
NEERS. Annual  convention,  Toron- 
to, Canada.  Secretary,  stephun  E. 
Hoey,  Municipal  Bldgr..  New  York. 

Awm.  30-Se»t.  a.— AMERICAN  PUU- 
LJC  HEALTH  ASSOCIATION.  San 
Francisco.    Office  of  secretary. 

S»»t.  7-11  NEW  ENGLAND  WA- 

TEK  WORKS  ASSOCIATION.  An- 
nual convention,  Holyoke.  Mass.  See- 
rotary,  Frank  J.  Gifford,  71S  Tremont 
Temple,  Boston,  Mass. 

Sept.  18-17^-AMERICAN  PUBLIC 
HRALTII  ASSOCIATION.  Boston. 
Massachusetts. 

18-17.— AMERICAN  PUBLIC 
HEALTH  ASSOCIATION. 


convention.  San  Francisco.  Oal. 

Sept.  .13-17.. —  SOUTHWESTERN 
WATER  WORKS  ASSOCIATION. 
Annua]  convention.  St.  Charles  Hr>- 
i*i  J?t?r  Orloa'l».  La.  Secretary,  E. 
I*  Fulkerson.  Waco.  Texas. 

*»  -  »  —  SOUTHWESTERN 
W  A  rER  WORKS  ASSOCIATION.  An- 
nual convention,  St.  Charles  Hotel, 
New  Ortoans,  La.  Secretary,  E.  L. 
Fulkerson,  Waco,  Texas. 

Oet.  AMERICAN  SOCIETY 

FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis.  Mo. 
Secretary,  Charles  Carroll  Brown.  401 
Lincoln  Avenuo.  Valparaiso,  Ind 


AI.O    ENGINEERS    IX  CHAM- 
BER OF  COMMERCE 

Buffalo  engineers  and  architects 
have  formed  an  auxiliary  organi- 
zation to  co-operate  with  the  Cham- 
ber of  Commerce  in  the  engineer- 
ing and  industrial  development  of 
Buffalo. 

TUB    ENGINEERING    SOCIETY  OF 
WESTERN  MASSACHUSETTS 

Engineering  Society  of  Western 
Massachusetts  held  its  first  annual 
meeting  at  Springfield,  May  10,  and 
elected  C.  D.  Chesney,  president. 

CANTON   ENGINEERS'  CI.ITB 

An  engineers'  club  has  been 
formed  at  Canton.  Ohio,  and  has 
already  enrolled  more  than  a  hun- 
dred members  and  has  elected  H-  J- 
Landor  of  Nebraska  as  president  and 
H.  B.  Waha,  secretary. 

TERMINAL  ENGINEERS 

The  society  of  terminal  engineers, 
New  York  City,  in  its  recent  elec- 
tion of  officers  for  the  coming  year, 
has  made  president,  John  Meigs; 
vice-presidents,  E.  A.  Lee,  Calvin 
Tompkins,  C.  W.  Baker,  M.  W.  Wil- 
liams and  R.  H.  McLain ;  for  secre- 
tary, J.  H.  Leonard,  20  Vesey  street, 
New  York. 

THE  WESTERN  SOCIETY  OF 
ENGINEERS 

The  practice  of  making  occasional 
excursions  to  out-of-town  points 
that  hat  for  several  years  been  dis- 


continued, was  recently  resumed  by 
the  Western  Society  of  Engineers, 
who  on  May  28  visited  the  Forest 
Products  Laboratory,  the  university 
of  Wisconsin,  State  Capital  and 
the  Gisholt  Machine  Company  at 
Madison,  Wis. 


recommended  for  educators  and  which 
varies  from  a  minimum  of  $1,800  per 
year  for  an  assistant  instructor,  to  a 
maximum  of  $15,000  for  the  dean,  di- 
rector or  superintendent  reporting  di- 
rectly to  the  president  of  the  inStitU- 


IjOlIISI  AN  A 


STATE   SANITARY  BNC.I- 
NREHS'  ASSOCIATION 

This  association,  organized  last 
fall,  met  in  Washington,  D.  C.  May 
23-27. 

THE  ITAII  SOCIETY  OF 
ENGINEERS 

At  the  recent  annuat  meeting 
tnere  were  elected  the  following 
officers:  H.  T.  Plumb,  president; 
Leroy  M.  Pharis  and  E.  H.  Beck- 
strand  as  vice-presidents;  W.  E 
Turner,  secretary,  and  R.  K.  Brown, 
treasurer. 

AMERICAN    ASSOCIATION  OF 
ENGINEERS 

The  Washington  Assembly  of  the 
A.  A.  E.  was  organized  at  Tacoma 
on  May  22  by  representatives  of  the 
Aberdeen,  Bcllingham,  Everett, 
Olympia,  Seattle,  Spokane  and  Ta- 
coma chapters.  Representatives 
were  also  present  from  Anacortes, 
Chehalis  and  Walla  Watla.  It  was 
decided  to  arrange  for  the  Pacific 
Builder  and  Engineer  as  the  official 
organ  of  the  assembly. 

E  T.  Tannatt,  of  Tacoma,  ad- 
dressed the  meeting  on  laws  rela- 
tive to  county  engineers.  A  com- 
mittee was  appointed  to  present  at 
the  next  meeting  suggestion  for  the 
revision  of  such  laws.  The  next 
meeting  will  be  held  at  Everett, 
Wash.,  on  August  24. 

The  first  annual  meeting  of  the 
Nebraska  Assembly  of  the  A.  A.  E 
was  held  in  Lincoln,  Neb.,  on  May 
29.  There  were  elected:  President, 
W.  R  McKeen;  first  vice-president, 
Prof.  Clark  E.  Mickey,  Roy  N.  Toll, 
city  commissioner,  Omaha ;  treasurer, 
George  W.  Bates  city  engineer, 
Lincoln,  Xcb. ;  secretary,  Watson 
Townsend,  assistant  engineer,  U.  P. 
R.  R.,  Omaha. 

At  the  June  16th  meeting  of  the  In- 
dianapolis Chapter,  the  usual  noon 
luncheon  was  served  in  the  Chamber 
of  Commerce  Building  and  an  address 
was  made  by  Prof.  C.  F.  arding  of 
Purdue  University  recommending  that 
the  association  cooperate  with  the 
American  Federation  of  Engineers  on 
a  conservative  platform.  The  resolu- 
tion on  open  specifications  was  dis- 
cussed and  referred  to  the  ethics  com- 
mittee. 

From  the  national  headquarters  of 
the  association,  a  circular  letter  has 
recently  been  sent  to  93  deans  of  engi- 
neering colleges  asking  for 
on  the  proposed  schedule  of 


New  Orleans,  June  2,  1920. 
At  a  regular  meeting  of  the  So- 
ciety, held  in  the  Lafayette  Theatre, 
June  4.  there  was  presented  an  il- 
lustrated lecture  by  Mr.  W.  M. 
White,  manager  of  the  hydraulic 
department  of  Allis-Chalmers  Com- 
pany. 

NATIONAL  ADVISORY  HIGHWAY 
HO  A  Itll  APPOINTED 

The  U.  S.  Secretary  of  Agricul- 
ture has  appointed  as  members  of 
the  Advisory  Highway  Board:  Paul 
D.  Sargent,  chief  engineer,  State 
Highway  Commission,  Augusta, 
Me.;  Joseph  Hyde  Pratt,  secretary, 
American  Association  of  State 
Highway  Officials,  Chapel  Hill, 
N*.  C. ;  George  E.  Johnson,  state  en- 
gineer, Department  of  Public 
Works,  Lincoln,  Neb.;  W.  G. 
Thompson,  state  highway  engineer, 
Trenton,  N.  J.;  Ira  R.  Browning, 
state  road  engineer,  Salt  Lake  City, 
Utah;  W.  D.  Uhler,  chief  engineer, 
State  Highway  Commission,  Harris- 
burg,  Pa.;  C.  J.  Bennett,  state  high- 
way commissioner,  Hartford,  Conn.; 
A.  B.  Fletcher,  state  highway  engi- 
neer, Sacramento,  Cal.;  W.  R.  Neel. 
state  highway  engineer,  Atlanta, 
Ga.;  W.  S.  Keller,  state  highway  en- 
gineer, Montgomery,  Ala.;  Geo.  P. 
Coleman,  state  highway  commis- 
sioner, Richmond,  Va. ;  S.  E.  Bradt, 
superintendent  of  highways,  Spring- 
field, 111. 

At  the  first  meeting,  in  Washing- 
ton, D.  C,  June  4  and  5,  the  board 
discussed  the  general  principles 
governing  the  formation  of  the  na- 
tional highway  policy. 

KENTUCKY  GOOD  ROADS  ASSOCIA- 
TION   AND    KENTUCKY  STATE 
ROAD  ENGINEERS'  ASSOCIATION 

There  was  held  in  I-ouisvillc.  Ky, 
on  June  15th,  16th  and  17th,  a  con- 
vention of  Kentucky  State  Road  En- 
gineers, as  well  as  the  Kentucky  High- 
way Association,  County  Judges, 
members  of  the  Fiscal  Courts  of  the 
State  and  all  allied  Good  Road  in- 
terests. 

Coming  at  an  opportune  time  when 
the  new  Kentucky  Road  Law  is  about 
to  go  into  effect,  under  which  there 
will  be  spent  by  the  State  Highway 
Department  more  than  $4,000,000,  it 
was  one  of  the  greatest  Good  Road 
meetings  ever  held  in  the  State 

The  Minnesota  Joint  Engineering 
Board  has  recommended  the  appoint- 
ment of  Francis  C  Shenchon,  con- 
sulting engineer,  of  Minneapolis,  to 
the  vacancy  in  the  membership  of  the 
International  Joint  " 
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AMERICAN 
ENGINEERING  SOCIETY 

The  Federated  American  Engineer- 
ing Societies,  an  organization  to  be 
composed  of  national,  regional  and 
local  societies,  was  organized  at 
Washington,  D.  C .  June  3  and  4,  to 
further  public  welfare  wherever  tech- 
nical engineering  and  engineering  ex- 
perience are  involved ;  and  to  consider 
and  act  upon  matters  of  common  con- 
cern to  the  engineering  public  and 
their  allied  professions. 

The  action  taken  by  the  representa- 
tives at  the  organizing  conference 
must  yet  be  ratified  by  the  societies 
which  sent  delegates  and  applications 
for  membership  must  be  received  and 
accepted  to  establish  the  Federation. 
Individual  memberships  are  not  now 
announced,  although  the  constitution 
may  be  construed  to  include  the  ad- 
mission of  individuals.  Funds  will  be 
provided  by  contributions  from  the 
member  societies  of  $1.00  and  $1.50  a 
year  per  member,  from  local  societies 
and  from  national  societies,  respec- 
tively. These  funds  may  not  be  used 
by  the  local  organizations  or  by  the 
state  councils  which  are  provided  by 
the  constitution. 

Direction  is  by  an  American  En- 
gineering Council  meeting  annually,  to 
which  member  societies  will  send 
delegates  in  proportion  to  their  mem- 
berships. An  executive  board  of 
thirty  members  is  provided,  meeting 
monthly,  to  direct  activities  through- 
out the  year.  The  officers  of  the 
council  consist  of  a  president,  four 
vice-presidents,  a  treasurer  and  an 
executive  secretary. 

AMERICAN  SOCIETY  OK  CIVIL 
ENGINEERS 

At  the  June  2nd  meeting  Charles 
Evan  Fowler  presented  a  paper  on  the 
Revision  of  the  Niagara  Railway  Arch 
Bridge,  illustrated  by  lantern  slides. 
It  described  work  accomplished  in 
1918-19.  and  included  a  complete  in- 
vestigation of  live  loads  for  railway 
bridges,  strain-gauge  studies  and  a 
new  strain  gauge,  special  toggle  for 
jacking  apart  the  top  chords  for  the 
readjustment  of  stresses  in  members, 
unit  stresses  and  a  logical  column  for- 
mula, methods  of  reinforcing  the  floor 
system  abutments,  etc. 

OKLAHOMA  ENGINEERS* 
ASSOCIATION 

A  state  association  of  members  of 
the  American  Society  of  Civil  Engin- 
eers has  been  organized  for  Oklahoma 
with  H.  B.  Hincklev,  president,  and 
E.  S.  Alderman.  C.  *M.  Pritchard,  E. 
M.  Graham,  F.  D.  Brown,  H.  F.  Lay- 
ton,  and  M.  L.  Cunningham  as  vice- 
president,  and  F.  H.  Craddock  as  sec- 
retary. 

SAN  FRANCISCO  ENGINEERING 
ASSOCIATION 

The  San  Francisco  section  of  the 
American  Society  of  Civil  Engineers 
at  the  meeting  of  June  8,  had  a  large 
attendance  and  papers  on.  The  Causes 
of  and  Problems  of  Increased  Salin- 
ity in  San  Pablo  and  Suisun  Bays, 
on  Teredo  Attacks  on  Piles  that  have 
been  immune  for  SO  years,  and  on 
What  Increased  Salinitv  Means  to  Ir- 
rigation and  Water  System*  were 
presented  and  discussion  on  them  was 
led  by  12  members  previously  pre- 
pared to  make  four  minute  speeches. 


AMERICAN  ASSOCIATION  OF  STATE 
HIGHWAY  OFFICIALS 

After  a  two-day  meeting  at  the  of- 
fice of  the  Bureau  of  Public  Roads, 
Washington,  D.  C,  thc_  executive  com- 
mittee of  this  association  recommend- 
ed the  acceptance  by  the  U.  S.  of  the 
invitation  to  become  a  member  of  the 
permanent  international  association  of 
road  congresses  and  to  invite  the  as- 
sociation to  hold  its  next  meeting  in 
the  United  States. 

The  United  States  is  now  the  only 
civilized  country  not  a  member  of  the 
international  road  congress  and  mem- 
bership in  it  is  strongly  recommended 
by  T.  H.  MacDonald,  chief  of  the 
Bureau  of  Public  Roads 

GOOD  ROADS  CONGRESS 

The  seventh  annual  good  roads 
congress  at  Winnipeg,  Canada,  was 
attended  by  more  than  200  delegates 
including  a  large  number  from  the 
United  States  and  a  strong  sentiment 
was  manifested  for  improved  cooper- 
ation between  educational,  technical 
and  civic  bodies  interested  in  highway 
construction  and  maintenance. 

NATIONAL  niCHWAV  TRAFFIC 
ASSOCIATION 

The  recently  published  proceedings 
of  the  annual  convention,  held  last 
January,  of  the  National  Highway 
Traffic  Association,  the  Highway 
Transport  Conference,  and  the  Na- 
tional Automobile  Chamber  of  Com- 
merce, contain  considerable  interest- 
ing and  valuable  data  including  the 
report  of  the  committee  on  highway 
transportation  franchises,  on  inter- 
relationship of  highway,  railway  and 
waterway  tratisyort.  and  papers  on  the 
effect  of  Car  Tracks  on  Traffic  Capa- 
city of  Roadwavs  by  Geo.  W.  Tillson, 
Taking  an  Interest  in  Motor-truck 
Legislation  bv  Harry  Meixell,  Value 
of  Highway  Transport  Surveys  by  F. 
Van  G.  Lane,  Inter-relationship  of 
Highway  Transports  and  Back  to  the 
Farm  Movement  by  S.  B.  Norton,  Re- 
lation of  Highways  to  Motor  Truck 
Operating  Cost  by  Arthur  H.  Blanch- 
ard,  and  Constructing  Roads  for  Mo- 
Truck  Traffic  by  T.  R,  Agg. 

The  report  is  published  by  the  Na- 
tional Automobile  Chamber  of  Com- 
merce. Inc.,  Marlin-Rockwell  Bldg, 
Madison  Avenue  and  46th  Street.  New 
York  City. 

THE  NEW  JERSEY  STATE  ASSO- 
CIATION OF  COUNTY  ENGINEER* 

This  association  held  its  quarterly 
meeting  at  Hotel  Mannahasset.  Sea- 
side Park,  New-  Jersey.  June  25  and 
jr..  H.  F.  Harris.  Secretary.  Mercer 
County  Court  House,  Trenton.  N.  J. 


NATIONAL  FEDERATION  OF  CON- 
STRUCTION INDUSTRIES 

Pursuant  to  a  call  from  the  manag- 
ing director  of  the  federation,  a  meet- 
ing was  held  in  Philadelphia,  June  17. 
of  construction  associations  to  confer 
together  and  discuss  the  problems  im- 
mediately confronting  the  industry 
with  Ernest  T.  Trigg,  president  of  the 
federation,  and  S.  T,  Miller,  vice- 
prcscident.  who  is  serving  as  expert 
adviser  to  the  senate  special  commit- 
tee, which  has  the  power  of  subpoena 
and  is  expected  to  call  representatives 
of  the  construction  associations  into 
conference    As  the  attitude  and  pur- 


pose of  the  senate  special 
is  wholly  one  of  helpfulness  and 
benefit  to  the  construction  industry 
and  to  the  public,  it  was  desired  to 
afford  every  possible  assistance  to  it 
This  preliminary  _  group  conference 
was  therefore  considered  essential  and 
to  better  serve  the  purpose  than  in- 
dividual conferences  in  anticipation  of 
the  subpoenas. 

AMERICAN    INSTITUTE  OF  ELEC- 
THICAL  ENGINEERS 

The  36th  annual  convention  to  be 
held  at  the  Greenbrier,  White  Sulphur 
Springs,  West  Virginia.  June  20-July 
2.  will  include  six  business  and  tech- 
nical sessions  at  which  there  are 
scheduled  for  presentation.  38  papers, 
including  four  on  protective  devices 
and  19  on  electric  welding  and  power 
factors. 

The  entertainment  of  the  delegates 
is  amply  provided  for  by  golf  and  ten- 
nis tournaments,  baseball  games,  piano 
recital  and  dancing,  informal  recep- 
tion, a  .ladies'  bridge  and  tournament, 
and  numerous  automobile  drives  for 
large  and  small  parties. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS'  CONVENTION 

The  50th  annual  convention  of  the 
American  Society  of  Civil  Engineers 
will  be  held  in  Portland,  Oregon,  Aug. 
10-12,  under  the  direction  of  D.  C 
Henny,  chairman.  Chas.  B.  Marx  and 
Herbert  C  Crocker,  committee  of  ar- 
rangement of  the  board  of  direction, 
and  a  local  committee  of  16  mcmberi 
headed  by  Geo.  P.  Mason,  chairman. 

The  headquarters  of  the  society  and 
the  secretary's  office  will  be  at  the 
Multnomah  Hotel  which  has  facili- 
ties for  the  accommodation  of  all  the 
delegates  to  the  convention.  Con- 
trary to  the  precedents  of  many  pre- 
vious years,  no  special  railroad  rates 
are  made  for  this  convention,  and  the 
announcement  circulars  state  that  the 
traffic  is  so  heavy  this  season  that 
members  are  urged  to  make  their  res- 
ervations as  early  as  possible  The 
preliminary  program  announces  the 
opening  of  the  convention,  at  10  a.  m. 
Tuesday,  August  10,  by  the  annual 
address  of  President  Arthur  P.  'Davis 
and  an  automobile  ride  to  the  ladies 
entertained  by  the  Waverley  County 
Club  in  the  afternoon  when  there  will 
also  be  a  business  meeting.  In  the 
evening  there  will  be  a  reception  by 
the  local  membership  and  on  Wednes- 
day, August  It,  there  will  be  in  the 
morning  an  automobile  trip  over  the 
Columbia  Highway  to  Eagle  Creek 
returning  by  boat  in  the  afternoon  in 
time  for  an  evening  smoker  at  the 
hotel. 

Thursday  the  12th  may  be  devoted 
to  a  trip  to  one  of  the  logging  camps 
for  the  inspection  of  the  modern  large 
scale  methods  used  in  timber  produc- 
tion in  the  northwest. 


PROBLEMS  THAT  CITIES  ARE 
STI  DYING  WITH  EXPERTS 

The  Kansas  City  Engineers'  Club 
has  appointed  F.  W.  Fratt,  manager 
of  the  Eclipse  Valve  Company,  as 
chairman  of  the  Civic  Sanitation  Com- 
mittee, which  will  first  take  up  the 
problem  of  water  supply. 
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New  Appliances 


Describing  New  Machinery,  Apparatu*.  Material*  and  Method*  and  Recent  Intcrcitinf  Installation* 


K  A  %  SOMK  \KW  (  OM  BCTB  PAVElt 

Designs  have  been  for  some  time 
substantially  completed  tor  the  Kan- 
some  Concrete  Machinery  Company's 
new  paving  machine,  that  has  been 
built  and  operated  for  a  considerable 
time  in  order  to  permit  continued  ob- 
servation and  the  modification  of  any 
details  which  it  appeared  could  pos- 
sibly be  changed  in  order  to  give 
smoother  or  more  convenient  action 
or  greater  durability  requisite  for  the 
most  perfect  machine  that  it  is  pos- 
sible to  construct  for  the  required 
purposes. 

A  great  deal  of  time  and  pains 
have  therefore  been  spent  in  giving 
extra  value  to  a  machine  intended  to 
satisfy  all  requirements,  under  all  con- 
ditions, and  even  to  be  superior  to  neg- 
lect and  abuse  so  as  to  provide  a 
reliable  plant  the  year  around  for  con- 
tinuous or  intermittent  service  even 
when  handled  by  inexperienced  opera- 
tors, and  to  involve  minimum  expense 
for  maintenance,  repairs  or  renewals. 

The  machine,  which  weighs  com- 
plete about  23,000  pounds,  has  a  hori- 
zontal ,boom  20  feet  long  elevated 
about  6  feet  above  the  ground,  and 
exclusive  of  it.  is  11  Vi  feet  long,  13 
feet  high  over  all  and  9  feet  wide 
when  the  detachable  platforms  are 
removed. 

It  has  a  capacity  for  21  feet  of 
mixed  concrete  that  can  be  turned  out 
well  mixed  at  the  rate  of  1  batch  in 
I'/s  minutes  or  less.  It  is  mounted 
»n  a  very  stiff  steel  frame  with 
t  rawler  traction  enabling  it  to  propel 
itself  forward  or  back  at  the  rate  of 
Vi  mile  per  hour.  It  is  equipped  with 
a  standard  21  S.  Ransome  mixer  drum 
and  extra  large  bottom  dump  bucket 


designed  to  receive  the  concrete  in  the 
center  of  the  bucket,  which  is  an  im- 
portant feature  for  dry  concrete. 

The  traverse  of  the  bucket  back  and 
forth  on  the  boom  is  controlled  by  a 
single  lever  and  as  soon  as  the  bucket 
starts  to  move  back  towards  the 
mixer  a  trigger  commanding  the  links 
from  the  bottom  flaps,  is  automatically 
operated  to  dump  the  contents  of  the 
bucket  without  requiring  any  atten- 
tion except  from  the  man  who  di- 
rects all  the  operations  of  the  ma- 
chine from  a  platform  about  6  feet 
long.  At  one  end  of  this  platform 
are  grouped  the  handle  that  controls 
the  water  tank  discharge  and  the  four 
levers  that  control  the  reverse  gear 
and  clutches  for  the  tractor  and  the 
drums  operating  the  charging  hopper 
and  a  small  swinging  crane  alongside 
that  unloads  the  sand,  gravel  and  ce- 
ment if  necessary  and  empties  them 
into  the  hopper. 

All  of  the  principal  journals  have 
Hyatt  roller  hearings  and  all  of  the 
gears  arc  enclosed  for  safety. 

Although  the  maximum  effort 
(when  th«  charging  hopper  is  being 
elevated)  only  requires  9  h.p.  the 
machine  is  provided  with  a  standard 
14  h.p.  engine  specially  balanced  to 
avoid  vibration  and  provided  with 
sight  oil  cups  and  enclosed  in  a  dust- 
proof  case.  Steam  is  produced  in  a 
1H  h.p.  boiler  and  there  is  a  2Vix6  foot 
cantilever  platform  available  for  fuel 
or  water  tanks,  storage  or  other  pur- 
poses. 

The  time  of  mix  is  controlled  by  a 
special  meter  that  locks  the  discharge 
chute  until  the  drum  has  made  any 
fixed  number  of  revolutions  when  it 
automatically  unlocks  the  chute  and 
rings  a  bell.  Filling  the  drum  reset? 
the  meter  for  the  next  hatch. 


At  the  opposite  end  of  the  operator's 
platlurm  there  are  located  one  lever 
for  loading  the  mixer,  one  lever  to 
start  and  stop  the  drum,  a  wheel  for 
discharging  the  mixer  into  the  bucket, 
and  a  lever  to  control  the  movement 
of  the  bucket  on  the  boom  which  is 
so  easy  that  the  empty  bucket  has  been 
blown  back  and  forth  by  the  wind. 

Canvas  curtains  provide  a  neat  and 
attractive  roof  and  windshield  over 
the  operator's  platform.  They  are  at- 
tached to  a  light  steel  framework  and 
adjusted  to  give  an  unrestricted  open- 
ing or  such  protection  as  he  may  de- 
sire from  sun,  wind  and  rain. 

rATTERSO.V    mi  mm;    m  whim. 

The  Paterson  type  "E"  mixer  man- 
ufactured by  the  Paterson  Foundry  & 
Machine  Company  has  a  wide  range 
of  usefulness  and  is  claimed  to  be  al- 
most indispensable  for  mixing  liquid 
chemicals,  rubber,  paint,  varnish,  glue, 
oils,  and  clay,  and  is  built  in  several 
sizes  both  plain  and  with  steam 
jackets 

They  ordinarily  have  a  tight  cylin- 
drical steel  tank  of  rigid  construction 
with  heavy  stirring  mechanism  mount- 
ed on  top  and  provided  with  suitable 
stirrers  which,  in  sizes  0  and  1,  arc 
of  cast  iron  and  in  the  larger  sizes  are 
of  steel.  They  can  be  furnished  with 
wooden  or  cast  iron  tanks  and  with 
duplex  mixing  devices  rotating  in  op- 
posite directions.  The  standard  sizes 
of  plain  mixers  have  tanks  IS  to  73 
inches  in  diameter  with  capacities  of 
11  to  1269  gallons.  The  jacketed  mix- 
ers are  made  with  diameters  of  24  to 
72  inches  and  capacities  of  47  to  1269 
gallons. 
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fl  \  N  11    POWER    BALING  PREME9 

The_  Famous  Manufacturing  Com- 
pany is  the  maker  of  portable  hand 
power  presses  for  baling  various 
bulky  materials  and  has  put  on  the 
market  several  styles  anil  sizes  spe- 
cially adapttd  for  waste  paper  and  for 
sheet  metal  scraps.  The  former  is 
made  in  six  sizes,  weighing  from  150 
to  550  pounds,  and  producing  a  bale 
from  150  to  350  pounds.  It  is  made 
of  sheet  steel  and  the  plunger  is  driven 
by  a  rack  and  pinion  actuated  by  a 
ratchet  lever  that  can  be  o|>crated  by 
a  boy. 


HANI)    POWER    PRESS    Kf  )R  BALING 
PATER,  RACJS.  ETC 


The  sheet  metal  scrap  husheling 
press  is  power  driven,  weighs  .1,500 
pounds,  and  occupies  a  5  x  8  foot 
floor  space.  The  plunger  is  operated 
by  a  double-geared  toggle  driven  by  a 
heavy  fly  wheel.  The  scrap  is  shov- 
eled into  the  hopper,  the  lid  closed, 


l'i  iW  KK    DRIVEN    M'SHELINC  MACHINE 
FOR  SHEET  AND  SCRAP  METAL 


and  in  10  seconds  all  kinds  of  sheet 
metal  scraps,  shear  trimmings,  metal 
chips,  punching  wire,  tin  cans,  and 
other  sorts  of  scrap  are  compacted 
into  a  15  x  15  x  15  inch  bale  weigh- 
ing from  30  to  60  pounds.  The  ma- 
chine is  operated  by  about  5  h.p.,  and 
with  one  man  can  turn  out  from  3  to 
5  tons  product  per  day  and  with  two 
men  from  10  to  13  tons  daily. 


INDUSTRIAL  NOTES 


The  city  of  Chattanooga  has  pur- 
chased from  the  Kinney  Manufactur- 
ing Company  a  standard  800-gallon 
Kinney  Auto  Heater  and  Distributor, 
and  mounted  on  a  separate  sub  frame 
and  interchangeable  with  the  oiler 
equipment  on  thr  same  tnfck  chassis, 


a  1,000-gallon  lank  with  bronze  lined 
pump,  fluslicr  nozzles  and  sprinkler 
heads.  This  combined  equipment  cost 
$5,000  over  the  cost  of  complete  units 
for  this  class  of  work,  and  is  consid- 
ered a  w.  alt  while  combination  for 
many  cities  which  do  not  have  enough 
hauling  work  to  keep  this  equipment 
busy  a  large  part  of  the  summer. 

LOCK  JOINT  COSCRETR   PIPE  CO. 

Lock  Joint  Pipe  Co.  is  constructing 
10  miles  of  54-in.  water  pipe  for  the 
City  of  Denver,  and  they  also  are 
constructinn  8,000  feet  of  48-in.  rein- 
forced concrete  pipe  (pressure)  for 
(he  City  of  Kansas  City,  Mo.,  in  both 
cases  building  the  pipe  at  the  site  of 
the  work. 

The  Lock  Joint  Pipe  Co.  is  at  pres- 
ent operation  plants  in  the  following 
states:  New  York,  New  Jersey,  Penn- 
sylvania, Virginia,  Louisiana,  Missou- 
ri, Kansas,  Oklahoma,  Colorado,  Utah. 
Montana  and  Ontario,  Canada,  these 
operations  covering  construction  that 
cannot  be  handled  from  the  head 
manufacturing  plant  at  Ampere,  N.J 

KENNEDY    VALVE   MFG.  CO. 

The  Kennedy  Valve  Manufacturing 
Company  of  Elmira,  New  York,  an- 
nounces the  removal  of  its  New  York 
office  and  warehouse  to  95  John  street 
and  advises  its  patrons  that  there  will 
be  kept  there  in  stock  large  quanti- 
ties of  the  most  popular  sizes  and 
types  of  Kennedy  valves  ready  for 
immediate  delivery. 

The  company  also  announces  that 
J.  S  Hanlon  will  be  the  New  York 
representative,  and  that  C  H.  Ken- 
nedy has  been  made  the  general  sales- 
manager. 

AMERICAN    PLANT  ABROAD 

In  order  to  maintain  sufficient  depth 
of  water  in  the  Whangpoo  River  at 
Shanghai  where  there  is  a  vast  amount 
of  commercial  navigation,  the  Stan- 
dard Oil  Company  has  installed  there 
a  dredge  equipped  with  a  clamshell 
bucket  operated  by  an  80- foot  derrick 
boom  and  an  American  hoisting  en- 
gine. When  not  employed  in  dredg- 
ing, the  steel  barge  and  derrick  are 
available  for  handling  freight. 


PERSONALS 


Stillwclt,  Howard,  has  been  appoint- 
ed city  manager  of  Sumter,  S.  C. 

Bien,  Morris,  has  been  appointed  as- 
sistant director  of  the  U.  S.  Recla- 
mation Service. 

Williams,  J.  D..  has  been  appointed 
city  engineer  of  New  Britain.  Conn. 

Hilschcr,  Ralph,  has  been  appointed 
director  of  the  Bureiu  of  Sanitary 
Engineering  of  the  California  State 
Board  of  Health. 

Richan,  G.  F.,  has  been  appointed 
junior  hydraulic  engineer  of  the  Ca- 
nadian Reclamation  Service. 

Green,  Roy  M.,  professor  of  high- 
way engineering  at  the  Agricultural 
and  Mechanical  College  of  Texas,  has 
resigned  that  to  become  president  and 
manager  ~>i  the  Western  Laboratories 
at  Lincoln,  Nebraska.  Western  Lab- 
oratories will  take  over  the  consulting 


and  testing  practice  of  Clark  E. 
Mickey,  of  Lincoln,  Neb.,  and  will 
specialize  in  the  testing  and  inspection 
of  all  kinds  of  building  materials  and 
operations. 

The  Kansas  City  Engineers'  Gub 
has  appointed  F.  W.  Fratt,  manager 
of  the  Eclipse  Valve  Company^  as 
chairman  of  the  Civic  Sanitation  Com- 
mittee, which  will  first  take  up  the 
problem  of  water  supply. 

Van  Duyne,  J.  R.,  since  1018  divis- 
ion engineer  of  _  the  Passaic  Valley 
Sewerage  Commission,  has  been  pro- 
moted to  chief  engineer  of  construc- 
tion at  a  salary  of  $6,000,  succeeding 
the  late  William  M.  Brown,  recently 
deceased. 

Easter,  J.  B.,  has  been  appointed 
district  engineer  of  the  6th  State  Road 
District  of  New  Mexico. 

Moorfield,  Chas.  M.,  has  been  ap- 
pointed chief  engineer  of  the  South 
Carolina  State  Hwy.  Department. 

Gabriels,  Henry  E.,  has  been  ap- 
pointed city  manager  of  Watervliet, 
N.  V. 

v  Spelman,  J.  R.,  has  been  appointed 
assistant  consulting  and  resident  en- 
gineer for  the  preparation  of  plans, 
specifications  and  supervision  of  con- 
struction for  the  Long  Beach  bridge, 
Nassau  County,  N.  YT 

Mackscy,  H.  V.,  has  been  appointed 
superintendent  of  public  works,  Fram- 
ingham,  Mass. 

Miller,  F.  F..  has  been  appointed 
city  engineer.  New  Castle,  Pa. 

Lynt,  R.  K.,  has  been  assigned  to 
service  on  topographic  mapping  of 
Admiralty  Island  for  the  U.  S.  Geo- 
graphical Survey. 

Gray,  B.  E.,  has  been  appointed 
senior  highway  engineer  of  West  Vir-* 
ginia. 

Wells,  \Vm„  has  been  appointed  to 
investigate  the  water  supply  of  Rensse- 
laer. N.  Y. 

Mackie,  G.  D„  has  been  appointed 
to  represent  the  city  of  Moose  Jaw, 
Sask„  on  the  Saskatchewan  Water 
Supply  Advisory  Council. 

O'Dell.  DeWitt,  has  been  appointed 
assistant  engineer  in  the  State  Engi- 
neer's Department,  Rochester,  N.  Y. 

Kyle,  C.  K..  has  been  appointed 
comptroller  of  the  Pennsylvania  State 
Highway  Department. 

Custance,  A.  M.,  resident  engineer 
of  the  Massachusetts  State  Highway 
Commission,  has  been  appointed  su- 
perintendent of  water,  streets  and 
■-ewers.  Hudson,  Mass. 

Flory,  Samuel,  founder  and  general 
manager  rf  the  S.  Flory  Manufactur- 
ing Co.,  died  recently  at  Bangor,  Pa. 

Parmer.  Claude,  vice-president  of 
the  Kuert  Contracting  Co,  died  re- 
cently in  Indianapolis. 

GOETHALS,    WELLS    *  CO. 

The  general  engineering  and  con- 
struction firm  of  Gotthals,  Wells  & 
Co..  150  Nassau  St.,  New  York,  has 
been  formed,  with  Major-General 
G.  W.  Goethals.  president,  George  M. 
Wells,  Henry  Goldmark  and  James  L. 
Ward,  vice-presidents.  The  firm  will 
specialize  in  engineering  and  architec- 
tural design  and  construction. 
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AFTER  USING  TARVIA  J 
Tbe  uw  lection  of  street  after* 
re  surfacing   with   local   gravel,  * 
made  smooth,  duateta  and  traf- 
fic   proof    by    treatment  with 
"TallM  A"  »"d  "Tarvia-B." 


"There  are  no  arguments  against 
saving  what  you've  got"— 


THE  war  taught  us  many  things,  not  the  least  of  which 
was  thrift— pertinently  termed  "saving  what  you've 
got."  Thrift  shewed  us  that  last  year's  shoes  could 
be  resoled  and  that  the  nkl  suit — with  a  little  mending  and 
pressing — had  another  year's  wear  in  it. 

It  showed  many  cities  and  towns  that  the  policy  of  "saving 
what  you've  got"  could  be  applied  to  their  road  problems. 
They  reasoned  this  way: 

"High  costs  may  offer  good  arguments  for  delaying  new 
road  construction  at  this  lime,  but  there  are  no  aryumenls 
against  saving  what  you've  got.  To  neglect  the  roads  already 
built  is  waste  and  :mw<<-  is  a  crime." 

If  your  macadam  roads  are  good,  keep  them  good;  if 
they're  in  bad  shape,  repair  them! 


That  may  mean  Tarvia  patching  and  surface  treating; 
the  widening  of  narrow  roads  by  adding  Tarvia  macadam 
shoulders,  or  it  may  mean  utilizing  the  old  macadam  as  the 
foundation  for  a  traffic-proof  Tarvia  top. 

Road  improvements  like  these  arc  not  makeshift  methods. 
They  arc  the  logical  solution  of  the  good  roads  problem  in 
hundreds  of  communities  today. 

Rest  of  all.  the  cost  is  low,  t lie:  maintenance  cheap  and  the 
satisfaction  a  blessing  to  the  entire  community. 

Tarvia  roads  are  mudless.  dustless,  waterproof  and  frost- 
proof. The  smooth-running  durable  surface  resists  the 
hardest  traffic. 

<  fur  engineers  will  gladly  consult  with  you,  without  obliga- 
tion, in  solving  your  road  problems  with  Tarvia. 

Ad-ice  on  yi'Mr  otcn  road  problem  eon 
be  had  from  the  nearest  Barren  office. 


Preserv  es  Roads-Prevents  Dust 


SPECIAL  SERVICE  DEPARTMEHT 

Thia  company  has  a  corps  of  trained  engineers  and  chemists  who 
have  given  years  af  study  to  modern  MM  problems.  Tbe  advice  of 
these  men  may  be  had  for  the  asking  by  anyone  interested.  If  yon 
write  to  the  nearest  office  regarding  road  problems  and  condi- 
iji.i  *  in  your  vicinity,  the  matter  will  oe  given  prompt  attention. 
Booklets  free. 
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MOTORIZED 
VEHICLES 


Tiffin 

Lead  in  Municipal  Service 

This  company  has  specialized  in  municipal  vehicles  for  more  than  a 
quarter  century.  We  were  early  builders  of  motor  propelled  and  motor 
operated  machines  for  various  municipal  purposes.  It  is  this  experience 
that  enables  us  to  render  a  greater  service  today. 


A  tVfc  Ton,  Worm 
Drive  Tiffin,  with  a 
WO  gallon  sprinkling 
nnit  that  is  inter- 
changeable with  steel 
dump  body,  for  which 
?ower  dump  is  pro- 
vided. A  two-purpose 
vehicle  that  will  earn 
dividends  for  its 
owners,  every  month 
in  the  year. 


A  3V4  Ton  Tiffin 
with  steel  dump  body, 
provided  with  hydrau- 
lic hoist.  Wc  design 
trucks  for  every  pur- 
pose and  because  we 
operate  our  own  body- 
shops,  we  are  able  to 
accurately  meet  the 
particular  requirements 
in  any  haulage  field. 
Ask  for  catalogs  and 
special  body  bulletins. 


The  TIFFIN  WAGON  Company 

TIFFIN,  OHIO 
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Reconstructing  East  Main  Street  Bridge, 

Rochester 

Reconstructing  wide ,  short-span  city  bridge  over  railroad  tracks  under 
difficulties,  without  interrupting  traffic.  New  trusses  temporarily  supported 
by  old  ones  and  vice  versa.    Steel  unloaded  and  erected  by  stiff  leg  derricks 

on  abutments 


A  municipal  bridge,  built  in  about  l-!k>  by  the 
Rochester  Bridge  Company,  carried  two  electric  car 
tracks,  two  roadways  and  two  sidewalks  over  four 
main  tracks  and  two  yard  tracks  of  the  New  York 
Central  Railroad,  where  they  intersect  Main  street, 
Rochester,  New  York. 

The  superstructire  which  contained  about  880 


tons  of  steel,  was  11. "i  feet  long  and  86  feet  wide 
overall,  with  a  clearance  of  only  Xtiy'i  feet  above  the 
base  of  rails  in  the  tracks  below. 

The  bridge  was  skewed  5:5  degrees  minutes 
with  the  railroad  tracks  and  had  five  double-inter- 
action, riveted  latticed  girder  trusses  80  feet  deep 
carrying  a  buckle-plate  floor. 


ROADWAY  CARRIED  BY  NEW  TRUSSES. 


STEEL  DERRICK  IN  POSITION  CLEARING  TROLLEY 
TRACKS 
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Alter  the  bridge  had  been  several  years  in  ser- 
•  ice.  the  floorlK-anis  were  trussed  with  bent  screw - 
i:ni  n>ds  and  were  <  tici< iscd  in  protecting  concrete, 
which  strengthened  tUni  much  that  they  still  car- 
ried the  heavy  loads  although,  when  removed  in 
VJ\r>,  some  of  the  steel  webs  were  corroded  com- 
pletely through.  Above  the  floor,  the  trusses  were 
in  excellent  conditi  «\  The  masonry  abutment!,  and 
foundations  were  sound  and  satisfactory,  and  were 
utilized  for  the  new  superstructure  after  cutting 
them  down  to  an  elevation  !•  feet  below  the  original 
bridge  seats  and  re -building  the  upper  parts  with 
concrete  suited  to  the  entirely  different  bi  idge  seats 
for  the  new  trusses. 

The  new  structure  has  five  lines  of  latticed  girder 
trusses  11. "5  feet  long  and  1 feet  deep  overall, 
which  supjiort  Bethlehem  rolled  girder  beams  2  I 
inches  deep  and  beam  stringers.  These  carry  a  flat 
slab,  reinforced  concrete  floor  continuous  over  en- 
tire structure  which  protects  all  of  the  stee!  worn 
from  the  fumes  of  locomotives  passing  below,  which 
had  greatly  damaged  the  floor  of  the  original  struc- 
ture. The  new  steelwork,  weighing  about  41 0  tons, 
was  designed  by  the  engineering  staff  of  the  New- 
York  Central  R.R..  fabricated  at  Tort  Pitt  Bridge 
Works  and  erected  by  the  Terry  &  Tench  Company. 
New  York,  J.  S.  Peck,  superintendent  in  charge. 
The  work  was  done  on  a  cost-plus-fee  basis  at  a  pre- 
liminary estimate  of  StiS/iOo. 

DELIVERY  OF  MATERIALS 

Sand,  broken  stone  and  cement  were  delivered  at 
the  site  on  the  low-level  railroad  tracks.  The  ce- 
ment was  stored  in  a  water-proof  shed  adjacent  to 
the  bridge,  which  had  a  capacity  of  one  carload. 
Sand  and  broken  stone  were  received  in  open-top 
cars,  shoveled  by  hand  into  wooden  scale  pans, 
hoisted  by  the  erection  derricks  and  dumped  in 
small  storage  piles  at  highway  grade  close  to  the 
bridge. 

The  steel  was  delivered  by  rail  to  a  storage  yard 
about  Hi  miles  distant,  and  was  hauled  to  the 
bridge  site  as  required,  loaded  on  a  special  truck 
drawn  by  four  horses  which,  although  the  loads 
were  comparatively  light,  were  required  to  haul  it 
up  the  heavy  grade  and  to  drag  the  truck  through 
the  soft  soil  at  the  storage  yard. 

Ttic  truck  consisted  of  two  ordinary,  heavy,  four- 
wheel  wagons,  each  provided  with  a  turntable  bear- 
ing for  the  heavy  pieces  of  steel,  and  connected  at 
any  convenient  distance  apart  up  to  'J/i  feet  or  more, 
by  a  long  wooden  reach  pivoted  to  both  trucks.  The 
tongue  of  the  rear  wagon  was  ordinary  lashed  to  the 
reach,  but  when  corners  were  turned  it  was  tin- 
lashed  and  swung  by  hand  to  steer  the  wagon 
around  the  curve.  This  arrangement  worked  very 
well  and  was  used  for  hauling  a  single  heavy  piece 
or  several  smaller  pieces  at  a  load ;  but  on  account 
of  the  absence  of  any  storage  place  at  the  bridge 
»itc,  the  steel  had  to  be  lifted  directly  from  the  truck- 
to  position  in  the  bridge  and  delays  were  necessary 
while  the  truck  was  gone  for  another  load. 

LOCATION  OF  OLD  AND  NEW  TRUSSES 

In  the  old  structure  the  intermediate  and  outside 
trusses  were  spaced  18  feet  and  25  feet  respectively 
from  the  centre  line  of  tlfc  centre  truss,  but  in  the 
new  structure  the  centre  an  1  outside  trusses  remain- 


i  !  in  the  same  alignment,  but  the  intermediate 
trusses  were  shifted  IVj  feet  farther  from  the  cen- 
tre, increasing  the  width  of  the  roadway  from  '„'.">  to 
•Jo1  j  feet,  and  reducing  that  of  the  sidewalk  from 
is  feet  to  lii'-,  feet. 

The  axis  of  the  bridge  is  approximately  north  and 
south,  and  all  of  the  new  trusses  were  erected  about 
4  feet  farther  north  than  their  final  positions,  witn 
the  north  ends  resting  on  crib  work  just  back  of  the 
abutment  wall  and  with  the  south  ends  resting  on 
false-work  bents  set  close  to  the  face  of  the  abutment 
wall,  w  here  there  was  clearance  with  the  yard  track. 

I-KKI.IMIX.VKY  WORK 

<  Ipcrations  were  commenced  by  diverting  the 
tralhc  to  the  east  roadway  and  sidewalk  rind  remov- 
ing the  floor  on  the  west  roadway  and  sidewalk  to 
give  access  to  the  old  lower  chords  and  floorbcams. 
The  very  hard  concrete  that  encased  these  members 
was  laboriously  removed  with  bull  points  and  jack- 
hammer  drills,  the  latter  operated  by  the  contrac- 
tor's compressed  air  plant. 

The  tops  of  the  old  abutments  were  cut  away 
where  accessible  and  replaced  by  concrete  built  up 
piecemeal  as  fast  as  the  old  masonry  was  exposed 
and  removed.  The  new  trusses  were  all  assembled 
at  an  elevation  about  3  feet  higher  than  their  final 
positions. 

The  west  intermediate  truss  was  first  erected  just 
clear  of  the  old  centre  truss  on  the  west  side.  The 
lower  chord,  in  3  pieces,  w  as  supported  as  already 
mentioned  at  the  ends  and  at  intermediate  points 
was  carried  on  blocking  from  the  old  floor  beams. 

DERRICK  SERVICE 

The  centre  section  of  the  bottom  choid,  'i'.i  feet 
long  overall,  weighed  about  14  tons  and  was  unload- 
ed from  the  truck  and  put  in  position  by  the  two 
erection  derricks  operating  together.  For  this  ser- 
vice there  were  installed  two  derricks  with  wooden 
stifFlegs  and  sills  with  80-foot  booms  of  12  tons 
capacity  at  a  radius  of  70  feet.  The  derricks  were 
located  in  the  middle  of  the  street  with  their  masts 
nearly  in  the  axis  c;  the  bridge,  a.id  about  5  feet 
clear  of  each  end  of  the  centre  truss. 

To  avoid  obstructing  the  roadway,  the  sills  of  each 
derrick  were  supported  on  three  wooden  falsework 
towers,  as  shown  in  the  illustration,  providing  a 
clearance  of  16  feet  over  traffic.  The  towers  under 
the  feet  of  the  stifftegs  were  enclosed  and  filled  with 
paving  stones  to  provide  suitable  counterweights. 
One  of  "the  derricks  had  a  steel  boom  and  the  other 
a  wooden  boom,  both  of  the  same  length  and  same 
nominal  capacity  and  both  equipped  with  bull 
wheels  and  operated  by  two  double-drum,  double- 
s]*M»t,  steam  hoisting  engines  located  on  a  platform 
built  on  the  derrick  sills. 

All  of  the  concrete  materials  were  unloaded  by 
one  of  these  derricks,  which  had  a  reach  just  suffi- 
cient to  enable  it  to  serve  the  cars  on  the  yard  track 
and  deposit  the  materials  at  one  end  of  the  bridge. 
When  it  was  necessaty  to  deposit  the  materials  at 
the  other  end  of  the  bridge,  this  derrick  delivered 
it:-  load  to  the  second  derrick,  which  9wung  them  to 
final  position.  One  of  the  derricks  was  tested  with 
the  11-ton  middle  section  of  the  bottom  chord  of  th« 
centre  truss.  W  hen  it  slowly  lifted  the  latter,  itjusrt 
overbalanced  the  counterweights  so  that  the  stifFlegs 
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commenced  to  rise,  and  the  load  was  lowered  hack 
to  the  ground  and  afterwards  was  handled  by  both 
derricks  together.  Both  derricks  were  equipped 
with  seven-part  topping  lift  wire  rope  tackles  and 
five-part  wire  rope  hoisting  tackles,  and  connections 
i  •  the  heavy  steel  pieces  were  invariably  made  with 
wire  rope  slings,  the  ordinary  hooks  and  clamps  til  - 
ing used  only  for  anchoring  the  derrick  booms  at 
night. 

ERECT  I  NO  NEW  STEEl. 

For  convenience,  the  trusses  were  lettered  A,  B. 
C.  D,  E,  from  west  to  east.  Truss  D  was  iir>t  erect- 
ed in  its  first  temporary  position,  riveted  up  and  the 
temporary  connections  to  the  old  floor  lieams  were 
made.  The  old  west  floor  plate  was  then  removed 
and  the  trusses  A..  B.,  and  C.  were  erected  by 
biii(  king  from  the  old  floor  beams,  in  their  tempo- 
rary positions. 

Trusses  A.,  and  \'..  were  spaced  1(5 1  >  feet  apart 
centers,  and  about  four  floor  beams  and  top  laterals 
were  bolted  in  place  to  provide  against  overturning. 
Truss  (".  was  braced  to  truss  B.  by  timber  struts  and 
wire  lashings.  Truss  D.  was  braced  to  »he  old  truss 
1 '.  by  using  the  old  top  lateral  braces,  bolted  to  the 
top  chord. 

Erection  in  all  cases  was  started  from  the  fixed 
end  at  the  north  abutment  and  continued  across  to 
the  expansion  end,  the  bottom  chord  being  assem- 
bled first  and  then  the  web  membeis  and  the  trip 
chord,    The  field  joints  of  the  trusses  were  then 
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riveted  up  by  pneumatic  hammers  and  the  camber 
blocks  knocked  out. 

SUPPORTING  OLD  STRUCTURE 

After  the  encasing  concrete  had  been  removed 
from  the  (mis  i.f  the  old  floorbeams  pair-;  of  vertical 
;cigle  brackets  were  riveted  to  their  webs.  These 
brackets  were  bolted  to  the  flattened  lower  ends  of 
:i  pair  of  vertical  inch  screw  rods  with  nuts  at 
the  upper  ends,  that  took  bearing  on  saddles  sup- 
ported by  pairs  of  lateral  13x12  inch  beams  support- 
ed on  the  top  chords  of  th:  new  trusses.  The  nuts 
were  screwed  up  to  take  the  weight  of  the  old  floor- 
beams  and  lower  loads,  and  the  floorbeam  connec- 
tions to  the  old  trusses  were  cut  away.  The  old 
trusses  themselves  were  lashed,  at  and  between 
panel  points,  to  the  adjacent  new  trusses,  and  the 
old  floor  and  old  trusses  were  separately  removed 
at  convenience. 

The  truss  members  were  cut  off  with  oxy-acety- 
lenc  flames  close  to  the  panel  points,  allowing  the 
web  members  and  chords  to  be  removed  in  good- 
size  sections.  There  was  danger  that  the  melted 
steel  dropping  from  the  torches  would  set  fire  to 
trains  passing  under  the  bridge,  so  that  it  was  nec- 
essary to  suspend  torch  operations  whenever  a  train 
was  underneath  and  two  flagmen  were  kept  on  con- 
stant duty  below  the  bridge,  during  working  hours, 
to  signal  approaching  and  departing  trains  thus  in- 
terrupting the  work  not  only  during  the  passage  of 
the  trains,  but  afterwards  during  the  time  it  was 
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necessary  to  start  a  torch  and  heat  tl>c  steel  up  to 
the  melting  i«int  again.  Notwithstanding  these  de- 
lays, the  work  progressed  so  rapidly  that  a  truss 
could  be  cut  to  pieces  and  removed  in  about  i  days. 

SHIFTING  NEW  TRUSSES 

After  the  old  centre  and  west  side  taisscs  had 
(>een  removed,  a  ton  hydraulic  jack  was  placed 
under  each  end  of  each  new  truss  and  they  were 
raised  slightly  to  permit  the  insertion  under  them  of 
track  plates  made  of  pieces  of  old  top-flange  cover- 
plates  removed  for  the  purpose.  Between  the  top 
and  bottom  track  plates,  there  were  inserted,  at  each 
truss,  about  a  dozen  small  rollers  made  from  short 
lengths  cut  from  the  1  inch  diagonal  rods  of  the  old 
trusses. 

The  trusses  were  lowered  to  bearing  or.  these  roll- 
ers and  were  pulled  transversely  about  3  feet  by  two 
steamboat  ratchets  attached  to  lines  anchored  be- 
yond the  bridge.  The  trusses  were  easily  moved, 
and,  after  reaching  their  proj>er  alignment,  were 
again  jacked  up,  the  rollers  turned  90  degrees  and 
then  moved  longitudinally  about  4  feet  to  the  re- 
quired position  by  a  single  steamboat  ratchet  for 
each  truss.  The  trusses  were  then  lowered  to  tear- 
ing in  their  final  positions  on  the  new  concrete  seats. 

Truss  C.  was  braced  to  truss  D.  and  trusses  A. 
and  B.  were  moved  as  a  unit.  Truss  C.  was  then 
moved  to  position  by  itself,  teing  tied  to  truss  B. 
and  truss  D.  by  tackles  to  prevent  overturning.  The 
floor  teams  and  stringers  were  then  assembled  and 
riveted  and  the  floor  poured  as  stated. 

When  traffic  was  shifted  to  the  new  west  road- 
way, the  east  floor  was  removed  and  truss  K.  erect- 
ed in  its  temporary  position.  Truss  D.  was  then 
moved  from  is  first  to  its  second  temporary  posi- 
tion, a  distance  of  al>out  '2~>  feet.  This  was  the  most 
critical  point  of  the  job,  for  the  danger  of  overturn- 
ing the  truss  was  greater  than  on  the  shorter  moves 
on  the  west  side.  The  truss  was  braced  by  three 
sets  of  tackles  to  the  new  truss  C  and  the  old  truss 
D.  The  moving  was  done  in  the  same  manner  as  on 
the  other  side,  great  care  being  taken  to  keep  the 
trass  plumb  at  all  times. 

The  truss  was  moved  to  its  second  temporary 
position,  i.e.  1»5  feet  <>  inches  from  truss  E.  in  a  day 
and  a  half.  Several  floor  teams  and  top  laterals 
were  then  bolted  in  place,  as  on  the  west  side,  and 
trusses  D.  and  F.  were  then  moved  to  their  final 
position  as  a  unit.  This  final  move  took  about  two 
days. 

This  moving  of  the  trusses  could  not  he  done,  uf 
course,  until  the  old  trusses  had  teen  removed  and 
the  abutments  remodeled. 

KLOOR  CONSTRUCTION  AN  I)  PROTECTION 

After  floorteams  anil  stringers  had  been  erected 
and  riveted  in  |>osition  concrete  forms  were  sus- 
pended from  them,  iloor  reinforcement  was  placed 
as  required,  and  the  floor  slab  was  poured  with 
concrete  mixed  in  a  Ransome  "Bantam"  machine 
installed  near  the  abutment  in  the  abandonee!  por- 
tion of  the  street  and  delivering  to  wheel  carts  that 
dumped  ihc  concrete  directly  into  the  form.s 

After  the  concrete  floor  slab  was  21  days  old. 
traffic  was  shifted  from  the  east  to  the  new  west 
madway  and  sidewalk,  and  the  east  side  of  the  old 
structure  was  replaced  in  substantially  the  same 
manner  as  the  west  side  already  described. 


The  passage  of  trains  underneath  the  bridge  was 
a  very  disagreeable  feature  of  the  erection,  especial- 
ly since  a  feud  developed  between  the  roughnecks 
and  the  locomotive  drivers  and  the  latter  took  pleas- 
ure in  blowing  the  high  pressure  blast,  which, 
emerging  from  the  smokestacks  only  6  inches  below 
the  working  scaftolds.struck  them  with  such  force 
as  to  frequently  lift  the  scaffold  boards  several  inch- 
es and  of  course  filled  the  air  with  hot  cinders  and 
noxious  gases,  much  to  the  discomfort  of  the  bridge 
erectors,  who  responded  by  accidentally  dropping 
various  materials  on  the  passing  trains.  The  blast 
was  so  strong  that  it  was  necessary  to  always  tie  the 
scaffold  planks  firmly  to  their  supports. 

To  protect  the  new  structure  from  the  locomotive 
blast,  the  under  side  of  the  concrete  floor  slab  was 
covered,  on  the  centre  line  of  each  of  the  six  tracks, 
by  a  scries  of  cast-iron  plates,  about  3  feet  wide  and 
in  «i  or  8  foot  sections,  extending  from  end  to  end 
oi  the  bridge. 

These  plates  arc  provided  on  the  upper  -ides  with 
pairs  of  vertical  lugs  that  match  bent  plates  engag- 
ing the  bottom  flanges  of  the  structure  and  forming 
corresponding  lugs  which  like  those  on  the  plates  are 
perforated  with  holes  for  pins  that  pass  through 
both,  and  lock  the  lugs  to  the  stringers  thus  support- 
ing them  in  close  contact  with  the  concrete  that  is 
flush  with  the  upper  surface  of  the  cast  iron  plates. 

The  pins  pass  through  gas  pipe  sleeves  provided 
lo  enable  the  former  to  be  removed  and  the  cast  iron 
plates  to  be  replaced,  if  necessary,  without  interfer- 
ing with  the  concrete.  As  these  plates  were  rather 
large  and  heavy  and  had  to  be  placed  under  the 
bridge  floor  in  the  very  narrow  clearance  over  the 
tops  of  the  trains,  their  erection  was  rather  difficult 
and  it  was  necessary  to  lower  them  by  a  sling  attach- 
ed to  one  end.  then  attach  another  sling  to  the  other 
end  and  hoist  them  up  into  horizontal  position  and 
adjust  them  with  some  difficulty  while  the  holes 
were  made  to  register  and  the  pins  were  driven 
through  the  pairs  of  lugs. 

UNFAVORABLE  COST  CONDITION'S 

During  the  erection  of  the  bridge,  which  was 
commenced  in  April  VJV.K  disagreements  occurred 
tetween  the  labor  unions,  the  local  contractors,  and 
the  railroad  company  with  which  the  bridge  con- 
tractors were  not  identified  but  which  seriously  de- 
layed the  work  and  increased  the  scale  ot  prices 
nom  $0.1*0  up  to  .SI.*?-*)  per  hour  for  Ironworkers, 
and  from  $0.55  to  $0.i>5  per  hour  for  common  labor. 
These  interruptions,  the  difficulty  of  getting  materi- 
als, and  other  troubles  greatly  increased  the  estimat- 
ed time  for  construction  and  the  work  is  still  in  pro 
gress,  although  the  erection  has  teen  completed  and 
it  only  needs  a  few  weeks  time  to  finish  the  con- 
creting of  the  east  half  of  the  floor  and  complete 
ti  e  contract.  Except  during  the  month  of  February 
and  March  last,  the  work  has  been  constantly  in 
progress  since  its  beginning,  with  an  average  force 
of  about  60  men.  and  has  cost  to  date  more  than 
SI no.OoO.  which  is  a  very  excessive  price  for  re- 
building the  superstructure  only  of  one  short  span 
which  under  favorable  conditions,  should  have  been 
much  more  quicklv  and  cheaply  erected  As  it  is, 
both  the  contractor  and  the  railroad  company  have 
done  everything  possible  to  secure  rapid  and  excell- 
ent work  at  the  lowest  pos>il.le  cost. 
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Mud  Holes  and  Road  Drainage 

The  following,  from  the  Service  PaHclin  the 
monthly  bulletin  of  the  Iowa  State  Highway  Com- 
mission, will  apply  equally  well  to  a  greater  or  less 
mimber  of  roads  in  almost  every  other  state: 

"The  weather  and  road  conditions  of  this  season 
demonstrated  more  conclusively  than  for  years  be- 
t<  rc  in  Iowa  that  drainage  is'  the  most  important 
thing  in  road  building.  It  is  not  sufficient  to  pro- 
:  ide  side  ditches  for  surface  drainage  only.  The 
fjreat  amount  of  water  in  the  soil  this  season  has 
caused  springy  spots  in  road  grades  that  had  not 
broken  through  for  years  to  soften  up  and  turn  in- 
t  veritable  quagmires.  In  stub  cavc*  nothing  sliur; 
of  tile  of  ample  proportion  in  the  road  grade  itselt 
and  sufficient  lines  of  them  can  be  expected  to  do 
iiisy  permanent  good.  There  are  spots  where  double 
lines  of  tile,  one  on  each  side  of  the  road,  have 
tailed  utterly  to  drain  the  grade  sufficiently  to  allow 
the  road  surface  to  carry  its  traffic  Ths  one  rule  to 
follow  as  to  the  necessity  for  tile  drainage  within 
the  road  grade  lines  should  be  when  in  doubt  use 
tiie  and  plenty  of  it." 

Perhaps  not  many  state*,  however,  have  adopted 
the  same  temporary  remedy  for  mud  holes  ■ 

"It  has  been  years  since  Iowa  has  had  as  many 
plank  roads  as  she  ha<  today.  Probably  very  few 
counties  have  gotten  this  far  through  the  year  with- 
out having  mad  holes  which  it  has  been  utterly  im- 
possible to  make  passable  without  laying  board 
paths  for  the  car  wheels.  In  the  immediate  vicinity 
of  Ames  on  two  of  the  main  roads  where  drainage 
h;:s  been  taken  care  of  in  the.  ordinary  fashion  with 
side  ditches  and  which  tor  several  seasons  have 
given  no  trouble,  it  has  been  necessary  to  bridge- 
over  the  spots  with  plank  pathways.  Sleepers  were 
Jr. id  upon  the  mud  and  upon  these  two  lines  of 
boards,  two  planks  wide,  making  a  path  two  feet 
wide  fur  each  side,  were  laid.  Ihe  most  extensive 
road  of  this  kind  so  far  reported  comes  from 
.Marshall  county,  where  the  stretch  of  bottom  road 
south  and  west  of  Lamoille  was  planked  for  several 
hundred  feet.  Planking  road  in  Iowa  today  seems 
like  a  rather  primitive  way  of  road  maintenance 
but  it  was  probably  the  only  method  possible  for 
making  some  stretches  of  road  passable  for  cars." 


Comparative  Value  of  Timber  Cut  From 
Live  and  Dead  Trees 

Prejudice  exists  in  certain  quarters  against  the 
use  of  timber  cut  from  dead  trees,  and  some  pur- 
chase specifications  insist  that  only  timber  cut  from 
live  trees  will  be  acceptable.  This  prejudice  is  un- 
justified, in  the  opinion  of  the  Forest  Products 
Laboratory  of  the  United  States  Forest  Service. 
The  laboratory  officials  make  the  following  state- 
ment on  this  point: 

As  a  matter  of  fact,  when  sound,  dead  trees  arc 
sawed  into  lumber  rnd  the  weathered  or  charred 
outside  is  cut  away,  there  is  no  method  known  to 
the  Forest  Products  Laboratory  by  which  the  lum- 
ber can  be  distinguished  from  that  cut  from  live 
trees,  except  that  the  lumber  from  dead  trees  may 
be  partly  seasoned  when  sawed. 

All  the  information  available  at  the  laboratory 
indicates  that  timber  cut  from  insect  or  tire-killed 


trees  is  just  as  good  for  any  structural  purpose  as 
that  cut  from  live  trees  of  similar  quality,  provid- 
ing the  wood  has  not  been  subsequently  injured  by- 
decay  or  further  insect  attack.  If  a  tree  stands  on 
the  stump  too  long  pfter  it  has  been  killed,  the  sap- 
wood  is  likely  to  become  decayed  or  badly  infested 
by  wood-boring  insects ;  and  in  time  the  heart-wood 
also  will  be  similarly  affected.  The  same  thing  is 
true  of  logs  cut  from  live  trees  and  not  properly 
cared  for.  Until  the  wood  becomes  affected  by 
these  destructive  agents,  dead-tree  wood  should  be 
just  as  strong  and  just  as  durable  as  sound,  live-tree 
wood. 

In  considering  the  subject,  it  may  be  useful  to  re- 
member that  the  heart  wood  of  a  living  tree  is  en- 
tirely dead,  and  in  the  sapwood  only  a  compara- 
tively few  cells  are  living.  Most  of  the  wood  cut 
from  trees  is  dead,  therefore,  regardless  of  whether 
the  tree  itself  is  living  or  not.  Such  being  the  case, 
purchase  specifications,  instead  of  providing  that 
material  must  not  be  from  dead  trees,  should  state 
that  material  showing  evidence  of  decay  or  insect 
infestation  exceeding  a  specified  limit  will  not  be 
accepted. 


County  Takes  Highway  Contract 
On  June  1  Hamilton  County,  Tenn.,  through  its 
County  Judge  and  Highway  Commission,  signed 
a  contract  to  build  10, 1-13  miles  of  concrete  road. 
The  contract  price  was  $310,000.  This  contract 
is  for  a  part  of  the  Chattanooga-Dayton  Highway. 
The  concrete  is  to  be  1(>  feet  wide,  in  addition  to 
which  there  will  be  chert  shoulders.  The  county 
has  already  contracted  for  the  necessary'  ma- 
chinery. 

Count v  Knpincor  M.-rriM  will  have  direct  super- 
vision of  the  work.  He  has  contracted  for  37,000 
barrels  of  cement.  1-1.000  cuhic  vards  of  gravel. 
]0.onn  cubic  vards  of  sand.  $?,000  worth  of  iron 
pipe,  a  mixer  costing  Sfi.fiSn.  and  a  pump  costing 
S1.C.-0.  He  expects  to  use.  for  carrying  the  ag- 
frctrate.  a  number  of  moior  trucks  which  hue 
their  Indies  divided  into  four  compartments,  each 
containing1  material  for  one  batch.  Other  labor- 
savinp  devi'-es  will  be  used,  so  that  it  is  believed 
not  more  than  SO  men  will  be  employed  on  the 
wort  Wo  are  indebted  for  this  information  to 
f^f  Chairman  of  the  Hamilton  County  Board  of 
Uiirluvav  Commissioners.  P.  H.  Thach. 


Water  Meters  In  Detroit 

On  July  I.  Ifllfi.  there  were  in  Detroit  16,091 
meter"  in  service,  and  on  lulv  1.  If  10,  the  number 
bod  been  increased  to  127.102.  making  OG.lfi  per 
cent  of  all  used  services  metered. 

In  ihis  connection  it  is  interesting  to  learn  from 
the  latest  annual  report  of  the  P.oard  of  Water 
Commissioners  that,  for  the  year  beginning  July  1, 
H>1ti  the  total  amount  of  water  pumped  into  the 
distribution  system  was  53.040.5.'54.3">0  gallons, 
while  during  the  year  ending  June  30.  1010,  in 
snirr>  of  the  increase  in  population,  the  amount 
pumned  bad  fnlVv  to  l*.7ir,.S17.3.r.O. 

Of  the  total  number  of  meters  at  the  latest  re- 
port. 110.0K3  were  -^-in.  "or  -T^-in.  meters.  These 
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were  of  ten  different  makes,  although  only  five  of 
them  were  represented  by  more  than  1.000  meters 
each. 

Figures  for  the  cost  of  repairing  meters  damaged 
by  hot  water  during  the  latest  fiscal  year  show 
that  1,113  were  so  damaged  and  that  the  repairing 
of  them  cost  $1,011  for  material  and  $3,020  for 
labor.  For  -j£-in.  meters  the  average  cost  fur  labor 
was  $1.85  and  for  material  was  20  cents.  During 
the  same  year  1,587  meters  were  repaired  because 


of  damage  by  frost  and  -l.D'M  because  of  general 
wear  and  tear.  The  cost  of  repairing  these  meters 
averaged  ?1  M'i  for  lalur  and  .'0  cents  for  material. 

During  the  year  the  co*t  of  installing  f£-in.  me- 
lers  averaged  ST.05,  of  which  §G.?U  was  for  mate- 
rial and  35  cents  for  labor  and  carting.  During 
the  year  35,9.1-1  5»-in.  meters  were  tested  at  an 
average  cost  of  (i  cents  per  meter.  In  addition, 
r.151  larger  meters  were  tested  at  costs  up  to 
S3. so  for  an  S-in.  meter. 


East  Hartford  Waterworks  Extension 

Design  and  construction  of  supplementary  plant  increasing  supply  from 
1,750,000  gallons  to  nearly  3,000,000  gallons  per  day  by  building  two  covered 
settling  basins,  low  d  iversion  dam,  chlorinating  devices  and  6.2  miles  of 
16-inch  supply  main,  thus  providing  a  nearly  automatic  service  for  a  popula- 
tion of  25,000  for  about  $320,000  contract  price. 


The  East  Hartford  Fire  District  is  an  independ- 
ent municipality  with  a  present  population  of  about 
9,000,  which  is  located  on  the  opposite  bank  of  the 
Connecticut  river  and  about  two  miles  from  the 
city  of  Hartford.  It  has  a  separate  high-pressure 
gravity  system  water  supply,  the  first  part  of  which 
was  built  about  1S90  and  derived  about  500.000 
gallons  per  day  from  the  1.500,000  gallons 
estimated  run-off  of  the  1.3T-squar».--milc  watershed 
of  the  east  branch  of  Salmon  brook.  As  this  brook 
furnished  a  continuously  adequate  supply,  no  stor- 
age reservoir  was  provided,  and  the  water  was 
taken  from  above  a  small  diversion  dam  and  ear- 
ned in  a  14-inch  main  through  the  town  of  Glas- 
tonbury, which  it  also  supplied,  to  East  Hartford, 
through  a  system  of  about  45  miles  of  «upply  and 
distributing  mains. 

This  supply  sufficed  until  about  1910,  when  the 
fire  district  acquired  the  north  branch  of  Salmon 
brook  with  a  watershed  of  2»i  square  miles,  a  sup- 
ply from  which  was  connected  to  the  old  main  by 
a  12-inch  pipe  running  into  a  distributing  well  near 
the  cast  branch,  where  a  small  settling  basin  was 
provided.  No  storage  reservoir  was  built  because 
it  was  the  policy  to  acquire  stream  rights  first,  and 
to  use  the  run-off  of  streams  as  long  as  it  was 
abundantly  adequate. 

In  1914  the  supply  had  been  extended  to  serve  a 
considerable  number  of  mills  and  manufacturers 
and  began  to  be  inadequate  for  the  requirement  of 
J.750,000  gallons  per  day.  Attempts  were  made 
therefore  to  acquire  additional  supply  from  Cold 
brook,  the  south  branch  of  Roaring  brook,  which 
is  located  four  miles  south  of  Salmon  brook  in  the 
town  of  Glastonbury.  To  secure  these  rights,  it 
was  found  necessary  to  appeal  to  the  court  for  the 
condemnation  of  some  of  the  property  of  four 
principal  mill  owners ;  two  of  whom  agreed  on  the 
compensation  while  the  other  two  refused,  so  that 
litigation  was  necessary  and  the  rights  were  finally 
secured  at  a  total  cost  for  purchase  expenses  and 
litigation  of  about  $80,000. 


'I  he  system  and  '.ts  extension  had  for  several 
years  been  in  charge  of  C.  Henry  Olmsted,  now 
city  engineer  of  East  Hartford,  and  when  the  Cold 
brook  extension  was  contemplated,  J.  H.  Fuertes, 
consulting  engineer.  New  York,  was  retained  and 
since  that  time  has  been  associated  with  Mr.  Olm- 
sted in  the  extension  of  the  system,  took  part  in 
the  condemnation  proceedings,  and  prepared  the 
plans  and  specifications  for  the  additional  plant 
which  is  now  under  construction. 

( * >V KHNI M .  CONSIDERATIONS 

As  the  stream  flow  of  Salmon  brook  and  Cold 
bnxik  combined  will  suffice  without  storage  to  sup- 
ply the  requirements  of  East  Hartford  and  its 
dependencies  for  several  years,  not  only  was  the 
provision  of  a  storage  system  unnecessary  but  its 
operation,  impounding  the  running  water  for  a  con- 
siderable period,  would  so  change  the  character  of 
the  water  that  some  form  of  treatment  for  it  would 
1k>  required  to  prevent  the  development  of  objec- 
tionable odor  or  taste  that  might  appear  if  the 
water  was  im|x>unded  in  the  shallow  storage  that 
would  be  more  available  and  less  costly  than  storage 
deep  enough  to  prevent  these  changes.  At  present, 
with  proper  precautions  regarding  contamination, 
stub  treatment  is  not  required  and  it  was  possible 
to  design  and  construct  a  simple  and  efficient  system, 
at  minimum  cost,  which  for  several  years  will  pro- 
\  ide  adequately  for  the  requirements  of  the  city 
with  very  small  operating  charges. 

The  present  plans,  therefore,  provide  for  taking 
the  water  directly  into  the  diversion  works,  and 
distribution  system,  and  are  so  developed  that  mud- 
dy water  (following  storms)  and  water  that  may 
be  temporarily  objectionable  on  account  of  dis- 
agreeable odor  or  taste,  can  be  by-passed  and  the 
reservoirs  washed  out.  The  brooks  clear  up  very 
rapidly  after  a  storm  and  as  they  are  not  neces- 
sarily both  muddy  simultaneously,  a  limited  storage 
suffices  to  supply  the  city  during  the  24-hour  inter- 
vals in  which  it  may  be  desirable  to  waste  the  flow 
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from  the  brooks,  and  this  amount  oi  emergency 
supply  is  provided  by  the  small  receiving  reservoirs 
at  the  heads  of  the  mains. 

Although  the  reservoirs  are  at  different  eleva- 
tions, both  are  used  for  the  supply  through  the 
same  old  mains,  and  are  connected  through  a  12- 
inch  Ross  automatic  reducing  valve  which  reduces 
the  pressure  from  the  high  level  reservoir  a  few 
imunds — sufficient  to  prevent  the  possibility  of  the 
water  from  this  reservoir  overflowing  through  the 
li>\v  level  reservoir  during  the  night,  when  the  at- 
tendant is  not  present. 

AUTOMATIC  CONTROL  OK  CliLoKI NATJu.N 

In  order  to  remove  any  possible  contamination  of 
the  water,  chlorination  is  automatically  effected  at 
each  reservoir  and  is  controlled  by  the  rate  of  flow, 
into  each  reservoir,  of  the  supply  water  through  a 
10'i-inch  diameter  orifice,  at  which  sufficient  dif- 
ference of  level  will  be  produced  on  opposite  sides 
of  the  orifice  plate  to  operate  the  differential  appa- 
ratus that  regulates  the  dosage  ot  chlorine;  a  re- 
quirement that  is  made  necessary  by  the  very  wide 
variation  between  the  amount  of  water  consumed 
n'.  hours  of  maximum  draft  and  that  consumed  at 
hours  of  minimum  draft,  for  without  such  provi- 
sions, the  water  would  either  be  too  much  chlori- 
nated when  the  draft  is  small  or  too  little  chlori- 
nated when  it  is  great.  This  enables  the  water  to 
he  used  without  the  intermediate  storage  time 
which,  if  long  enough  continued,  would  act  through 
natural  operations  to  eliminate  bacteria  entering 
the  storage. 

RESERVOIR  ROOFS 

The  reservoirs  are  covered  to  avoid  the  forma- 
tion of  ice,  to  exclude  sunlight,  and  to  maintain  a 
more  even  temperature,  giving  co<.k'i  water  in  sum- 
mer. The  flat  slab  roof  was  adopted  because  the 
bottom  of  the  reservoir  is  in  compressible  material, 
where  the  settlement  of  columns  supporting  groined 
;«rchcs  might  have  a  serious  effect.  The  flat  slabs 
give  a  satisfactory  and  substantial  structure  and 
are  cheaply  and  quickly  construct-d. 

It  is  believed  that  the  system  as  now  constructed 
will  afford  an  excellent  and  reliable  water  supply 
for  a  minimum  cost  of  construction  until  the  pres- 
ent population  is  doubled,  and  that  there  will  be 
involved  no  additional  cost  over  the  present  ex- 
pense of  operation. 

PRESENT  AND  FUTURE.  SUPPLY 

In  September,  11)19,  a  contract  was  awarded  to 
the  Beaver  Engineering  &  Contracting  Company, 
Xew  York,  to  build  tne  additions,  comprising  a 
low,  reinforced  concrete  diversion  dam  on  Cold 
brook,  reinforced  concrete  reservoirs  on  Salmon 
brook  and  on  Cold  brook,  to  install  a  chlorinating 
apparatus  at  each  reservoir,  and  to  lay  about  6.2 
miles  of  16-inch  cast  iron  supply  main  from  Cold 
brook  to  Glastonbury,  to  connect  with  the  East 
Hartford  fire  district  street  mains  there.  This  con- 
tract was  awarded  on  the  unit  basis  with  an  esti- 
mated total  of  about  $320,000. 

It  is  expected  to  provide  a  present  supplv  of 
about  3,000,000  gallons  daily  from  the  regular 'run- 
of-stream  without  impounding  reservoirs,  which 
will  afford  abundant  supply  for  the  present  needs 
of  East  Hartford,  Glastonbury,  the  small  manufac- 


turing v  illage  of  Burnside.  and  the  town  of  South 
W  indsor,  which  have  a  present  combined  popula- 
tion of  about  2*i.Ouo.  This  supply  can  be  doubled 
by  the  construction  at  any  time,  for  a  moderate 
cost,  of  a  storage  reservoir,  which  will  involve  the 
building  of  a  dam  10  feet  high  and  alnnit  oW  feet 
long,  affofding  sufficient  provision  for  the  probable 
increase  of  population  and  demands  for  at  least  lr> 
years. 

DESCRIPTION  OF  RESERVOIRS 

The  Salmon  brook  reservoir,  adjacent  to  the  old 
settling  basin,  originally  of  about  'J.ooo.ono  gallons 
capacity,  but  now  silted  up  to  a  capacity  of  prob- 
ably not  more  than  1. 500,000  gallons,  is  at  the  head 
of  the  old  11-inch  supply  line  to  East  Hartford;  a 
gate  house  and  screen  chamber  being  between  the 
new  reservoir  and  the  old  settling  basin.  The  soil 
;.i  the  site  consists  chiefly  of  clean  sand  and  gravel, 
well  adapted  for  concrete  aggregate,  with  a  gen- 
<  rally  level  surface.  This  was  excavated  to  a  depth 
of  about  8  feet,  forming  a  pit  in  which  the  rectan- 
gular reinforced  concrete  reservoir  about  feet 
wide  and  114  feet  long  is  now  under  construction. 

The  reservoir  has  a  fi-inch  horizontal  slab  floor 
and,  instead  of  the  usual  groined  arch  roof,  has  a 
•'  -inch  roof  slab  supported  on  <i  x  8-  inch  beam*,  1 
feet  7  inches  centers,  and  12  x  14 -inch  girders  car- 
ried by  the  12-inch  exterior  and  center  partition 
walls,  and  on  rows  of  12  x  12-inch  columns  13  feet 
"  inches  and  13  feet  8  inches  apart  on  centers.  It 
viil!  Im?  covered  bv  an  earth  fill  2  feet  thick  and  it 
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has.  at  each  end  of  the  partum  wall  I  which  divides 
ii  into  duplicate  54  x  SI -foot  chamltcrs  KM  >  feet 
high  in  the  clear),  an  inlet  and  outlet  gate  house, 
14'^x24  feet  and  12  x  15  feet  respectively. 

The  v  oid  brook  reservoir,  about  4  miles  distant 
from  the  Salmon  brook  reservoir,  is  of  similar  con- 
struction and  dimensions,  but  the  clear  depth  be- 
tween floor  and  root  slabs  is  only  8'..  feet. 

This  reservoir  forms  part  of  a  composite  struct- 
ure which  extends  across  the  valley  oi  the  brook,  a 
total  distance  of  about  375  feet  at  the  lower  end  of 
S-acre  settling  basin.  This  structure  consists  of  an 
earth  dam.  a  part  of  which  surrounds  the  concrete 
covered  reservoir,  which  is  nearer  the  left  bank : 
also  a  concrete  spillway  interposed  in  the  earth  em- 
bankment and  nearer  the  right  bank.  The  earth 
embankment  which  is  <>0  ft.  long,  is  tl.5  feet  high, 
except  that  14  feet  of  this  length  is  «>  inches  lower, 
or  about  <'.  feet  above  the  bed  of  the  creek. 

SPILLWAY 

The  spillway  is  built  of  reinforced  concrete  in  the 
form  of  an  inclined  slab  12  inches  thick,  at  the  top 
and  IS  inches  at  the  bottom,  having  the  lower  edge 
integral  with  a  hoiizontal  foundation  -lab  1\!  feci 
wide  and  12  inches  thick.  The  inclined  slab  is  suj>- 
ported  on  transverse  vertical  buttress  walls  12  inches 
thick  and  15  feet  apart  on  centers.  The  horizontal 
stab  is  extended  upstream  and  downstream  by 
aprons  respectively  15  feet  «">  inches  and  22  feet 
wide,  integral  with  vertical  cut-off  walls  «i  feet  and 
-I  feet  deep  at  the  upper  and  lower  edges.  The  ends 
of  the  concrete  spillway  terminate  in  concrete  wing 
walls  which  protect  the  earth  embankments  57  feet 
and  Go  feet  in  length,  which  connect  it  with  the  hill 
on  one  side  and  with  the  reservoir  on  the  other. 
The  third  embankment  55  feet  long  extends  from 
the  re-crvrir  to  the  hi'WIde.    Work  on  thi>  struct- 


ure has  not  yet  been  commenced  except  for  the 
clearing  of  ai'n.ut  1  i  acres,  including  and  adjacent 
to  the  reservoir  site. 

R  FSERYOIR  CONSTRUCTION 

.Aoout  ?.oon  yards  of  sand  and  gravel  were  ex 
cavated  by  scrapers  and  by  two  clamshell  buckets 
operated  by  stilTleg  derricks  at  the  site  of  the  Sal- 
mon brook  re>ervoir.  The  sides  of  the  pit  were  left 
ru  the  natural  slope  and  the  materials  were  stored 
on  top  of  the  bank  adjacent  to  them  ready  for  use 
•n  back-tilling  over  the  top  of  the  completed  reser- 
voir. No  difficulty  was  experienced  in  excavation 
excepting  where  a  small  amount  of  quicksand  was 
encountered  and  easily  handled  by  the  aid  of  hand 
diaphragm  pumps  operated  in  :?  x  i-foot  sumps  2 
feet  deep,  which  quickly  drained  the  soil  and  en- 
abled it  to  be  handled  readily. 

The  sand  and  gravel,  of  excellent  quality,  were 
used  for  aggregate  in  the  1  :2  :4  concrete,  mixed  in 
a  :i-yard  Kansome  machine  installed  on  the  bank 
near  the  foundation  pit  and  delivered  into  2-wheel 
Kansome  carts  operated  on  runway  platforms  built 
around  the  four  sides  of  the  reservoir  and  parallel 
to  the  dividing  wall.    The  carts  dumped  into  short 
scctious  of  steel  chutes,  which  conveyed  the  con 
crete  to  the  required  position  on  ihe  floor  and  in 
the  wall  and  column  forms.    The  reinforcement,  of 
both  twisted  and  deformed  bars,  was  assembled, 
wired  together,  and  erected  in  position  for  the  walls 
before  the  form*  for  the  latter  were  set  enclosing 
them.    The  forms  were  made  up  of  large  wooden 
panels  about  It'  feet  by  12  feet,  which  were  used 
three  times  and  carefully  cleaned  and  oiled  after 
each  use.    It  is  estimated  that  the  cost  of  the  forms 
amounts  to  about  $2<i  per  cubic  yard  of  all  the  con- 
crete in  the  reservoir.   The  average  number  of  men 
at  work  at  the  re-ervoir  was  about 
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PIPE  LAYING 

The  Hi-inch  pipe  is  delivered  at  Hartford  by  boat, 
and  thence  transported  on  automobile  trucks  and 
delivered  along  the  line  by  a  sub-contractor.  Con- 
siderable difficulty  has  been  experienced  in  securing 
deliveries  on  account  of  the  congestion  and  inter- 
ruption of  freight  service  that  has  caused  the  work 
to  be  suspended  at  intervals. 

The  pipe  line  closely  follows  the  hydraulic  grade, 
and  enables  the  system  to  provide  a  maximum  ef- 
fective head  of  nearly  200  feet  in  the  lowest  por- 
tions of  East  Hartford.  The  pipe  trench  has  a 
minimum  depth  of  about  •*> 1  j  feet  to  provide  for  the 
required  cover  of  4  feet.  The  greatest  depth  is  22 
feet  and  the  excavation,  amounting  to  about  24,00o 
yards,  is  mostly  loam,  sand  and  gravel  with  about 
500  yards  of  rock  and  boulders  that  require  drill- 
ing and  blasting  with  black  powder  before  removal. 

A  large  part  of  the  excavation  is  made  with  an 
Austin  machine  operated  by  four  men,  that  digs  a 
trench  30  inches  wide  at  an  average  speed  of  400 
linear  feet  per  day,  with  a  record  of  COO  feet  in  8 
hours.  Most  of  the  material  is  so  firm  that  the  sides 
of  the  trench  stand  vertical  without  sheeting  oi 
bracing,  care  being  taken  to  lay  the  pipe  as  rapidly 
as  possible  in  the  rear  of  the  machine  so  that  only 
a  short  section  of  the  trench  is  left  open.  In  some 
cases  the  ground  is  so  hard  that  it  is  shattered  with 
charges  of  about  one-half  stick  of  dynamite  in  cen- 
ter line  holes  <i  or  8  feet  apart  before  excavation. 

The  pi|>e  is  handled  in  the  field  by  tripods  and 
hand  tackles  and  is  laid  and  jointed  in  the  usual 
way  with  great  care  to  secure  solid  support  and 
tight  joints.  The  back-fill  is  placed  by  an  Austin 
machine  operated  by  two  men  (although  it  can  be 
handled  by  a  single  man),  which  docs  the  work  at 
an  estimated  cost  of  about  5c.  per  linear  foot.  The 
pipe  laying  force  has  varied  from  two  to  eight 
gangs,  according  to  the  amount  of  pipe  available. 

In  the  winter,  when  the  ground  was  frozen  hard, 
it  was  found  advantageous  to  excavate  the  trench  by 
hand  in  sections  5  feet  deep  and  £  feet  long,  leav- 
ing intermediate  sections  1  feet  wide  between  them 
through  which  a  hole  was  tunnelled  in  the  bottom 
large  enough  to  permit  the  pipe  to  be  thrust  through 
and  joints  to  be  made  in  the  open  trench.  In  this 
manner  a  gang  of  15  to  30  men  excavated  200 
linear  feet  of  trench  \*r  K-hour  day. 

PRINCIPAL  QCANTJTIES 

The  principal  items  of  this  contract  for  construct- 
ing the  reservoirs,  gate  houses,  dam.  settling  basin 
and  pipe  line  include  8,!>00  yards  of  stripping  and 
excavation.  4,'ioo  yards  of  embankment,  1. "•-'•"<  yards 
of  concrete,  24.M13  linear  feet  of  Ki-inch  cast  iron 
pipe.  11  i>-inch  to  l(>-inch  gate  valves,  2'>  fire  hy- 
drants and  1.000  linear  feet  of  12-inch  vitrified 
sewer  pipe.  Ft  is  estimated  that  on  June  1st  the 
contract  was  about  :>0  per  cent  completed 

Underground  Roads  For  Automobiles 

An  underground  system  of  roads  for  automo- 
biles to  relieve  the  growing  traffic  congestion  in 
London  was  predicted  by  Lord  Ashfield  of  South- 
well in  a  speech  at  the  American  Luncheon  Club. 
These  roads  could  be  connected  with  the  outer  dis- 
tricts of  the  metropolis  by  a  system  of  boulevards 
to  be  reserved  exclusively  for  motor  traffic. 


London  is  today  the  greatest  riding  city  in  the 
world,  according  to  Lord  Ashfield.  Roads  capa- 
ble of  dealing  with  375,000  motor  cars  must  be 
provided  soon.  He  also  predicted  an  increase  in 
the  number  and  size  of  underground  railways  in 
London. 


No  New  Highway  Work  In  California 

State  Highway  Engineer  A.  B.  Fletcher  of  Cali- 
fornia has  stated  that  after  1920  no  new  work 
will  be  undertaken  in  that  state.  This  decision 
is  based  on  the  unsalability  of  the  state  bond  issue 
and  the  high  cost  of  construction. 

New  York  and  Illinois  have  already  postponed 
highway  work  until  conditions  are  more  favorable. 
The  state  auditor  of  Ohio  has  recommended  the 
suspension  of  work  in  that  state  for  the  same 
reasons. 


Payment  For  Estimating 

In  October,  191!),  the  American  Institute  of 
Architects,  Engineering  Council,  and  Associated 
General  Contractors  of  America,  each  appointed 
three  conferees  to  discuss  the  matter  of  payment 
for  estimating.  These  conferees  agreed  upon  a  re- 
port which  was  submitted  to  their  respective  or- 
ganizations under  date  of  February  17,  1920,  and 
has  since  been  under  consideration  by  them.  Engi- 
neering Council  at  its  meeting  on  June  17  adopted 
the  conclusion  on  recommendation  of  a  special  com- 
mittee, to  which  the  report  of  the  conferees  had 
been  referred,  the  wording  of  the  action  of  the 
council  being  as  follows: 

"Whenever  in  the  execution  of  work,  competitive  bids 
are  asked  for  on  detailed  plans  and  specifications,  those 
invited  to  bid  should  he  provided  with  such  an  estimate 
of  the  quantities  involved  in  tltc  work  as  the  surveys, 
plans  and  specifications  permit  to  be  made.  The  intent 
of  this  requirement  is  that  single  estimate  of  quantities 
should  be  made  by  or  for  the  engineer,  architect,  or  other 
representative  of  the  owner,  so  that  each  separate  bidder 
will  not  be  put  to  the  expense  of  making  up  a  separate 
schedule  of  estimates.  This  tatter  practice  not  only 
means  a  needless  waste  in  the  carrying  on  of  the  contract 
work,  but  also  discourages  bidders  and  causes  needless 
repeated  handling  of  official  plans  and  specifications  in 
making  up  separate  schedules  of  estimates." 


National  Trucking  Association 

Representatives  of  motor  trucking  firms  from  all 
parts  of  the  United  States  held  a  conference  in  the 
Hotel  I-a  Salle,  Chicago,  on  June  2fi  and  27,  to  or- 
ganize a  national  association  to  deal  with  the  prob- 
lems of  long-distance  trucking. 

Among  the  questions  discussed  were  the  construc- 
tion of  highways  powerful  enough  to  withstand  the 
heavy  loads,  study  of  automotive  consttuctive  ele- 
ments, research  in  operating  costs  and  equalization 
of  loads,  problems  connected  with  the  necessity  for 
co-operation  between  commercial  haulers  in  differ- 
ent cities,  in  order  to  keep  trucks  supplied  with  re- 
turn loads  from  long  distances  and  many  other 
matters  vital  to  the  industry. 

Representatives  from  New  York,  Iowa,  Michigan, 
California,  Pennsylvania,  Ohio,  Indiana,  Missouri, 
Massachusetts.  Nevada,  Texas,  Colorado,  Oregon, 
I'linois,  Louisiana,  Nebraska  and  other  states  were 
in  attendance. 
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American  Water- 
works Association 
Convention* 

Conclusion  of  Narrative  of  Convention 
begun  in  last  week's  issue.  The  papers 
and  discussions  of  Thursday— "Superin- 
tendents' Day"  are  referred  to  in  this 
instalment. 


THURSDAY  SfcSMO.NS 

Thursday  was  set  aside  a<.  Superintendent's  Day, 
to  be  devoted  to  papers  and  discussions  of  a  prac- 
tical nature.  During  the  morning  and  afternoon,  the 
Chemical  and  Bacteriological  Section  held  sessions 
in  an  adjoining  room.  As  already  described,  the 
main  sessions  were  broken  in  upon  by  somewhat 
protracted  discussions  resulting  from  the  reconsid- 
eration of  a  motion  adopted  the  previous  day  rela- 
tive to  a  proposed  change  in  the  constitution  gov- 
erning the  method  of  selecting  a  secretary. 

Owing  to  the  unfortunate  absence  of  Caleb  M. 
Saville,  who  was  chairman  of  the  Committee  on 
Standard  Specifications  for  water  meters,  no  formal 
report  of  that  committee  was  made  but  merely  one 
on  progress. 

Discussing   "The   Proper   Size  of   Meter  for 
Multiple-family  Houses,"  II.  P.  Bchman  describ- 
ed the  system  employed  in  Milwaukee.    Here  the 
regulations  required  the  meter  to  be  the  same  size 
as  the  corporation  cock,  and  the  minimum  size  now 
used  for  this  is  H  inch,  although  there  are  in 
service  quite  a  number  of  smaller  sizes  which  were 
installed  some  years  ago-    G.  A.  Elliott  reported 
that  in  San  Francisco  a  S-St-inch  meter  was  used 
for  any  number  of   families  up  to  (>.  a  .v^-inch 
meter  for  ?  to  10  families,  etc.    D.  \V.  French,  de- 
scribing the  practice  of  the  Hackcnsack  Water 
Company,  which  supplies  a  number  of  communities 
in  Xew  Jersly.  stated  as  his  opinion  that  no  fixed 
rule  for  size  of  meter  was  practicable,  since  this 
would  be  influenced  by  thj  pressure  in  the  mains 
and  other  conditions.  They  used  meters  as  small 
as  '/i-inch  for  two-family  houses,  a  -V'j'-inch  meter 
for  5  to  10  family  houses,  etc.  W.  R.  Edwards,  as- 
sistant superintendent  of  the  Passaic  Water  Com- 
pany, which  also  supplies  a  large  number  of  New 
Jersey  communities,  stated  that  that  company  uses 
'■Jtinch  meters  for  houses  containing  up  to  ('>  fam- 
ilies and  Vi-inch  meters  up  to  12  families.    A.  W. 
Cuddeback.  engineer  and   superintendent  of  the 
Passaic  Water  Company,  believed  that  a  meter 
should  be  large  enough  to  give  good  service,  and 
gave  it  as  his  experience  that  a  half-inch  metej 
would  not  do  this  for  even  one  family.    J.  N. 
Chester  and  others  also  spoke  on  this  subject,  Mr. 
Chester  advocating  abundant  size  in  meters  so  that 
dwellers  on  the  upper  floors,  of  residences  and 
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apartments  could  obtain  water  while  it  was  being 
drawn  for  washing  or  bathing  on  the  lower  floors. 
One  member  reported  that  a  tl-inch  compound  meter 
was  found  to  register  only  about  half  the  consump- 
tion because  the  prevailing  rate  of  consumption  was 
just  at  the  critical  point  between  the  two  meters, 
and  the  income  from  the  service  was  increased  by 
SO  per  cent  by  changing  to  a  smaller  meter.  One 
superintendent  reported  that  he  found  in  too  many 
cases  that  the  stop  and  waste  valve  in  the  cellar 
was  too  small  and  reduced  the  pressure,  while 
ethers  referred  to  the  fact  that  a  Vs-inch  or  ^-inch 
corporation  cock  has  not  really  a  passage  of  that 
sue,  and  that  this  and  too  small  service  pi]>es  re- 
duced the  pressure  more  than  did  the  meter.  W.  H. 
Buck  reported  that  in  Riverton,  N.  J„  no  service 
less  than  one  inch  was  allowed,  except  that  -vii-inch 
was  permitted  if  lead  pipe  were  used. 

A  paper  on  the  "Standardization  of  Water  Works 
Supplies"  was  read  by  Adolph  Mueller,  in  which  he 
reported  that  the  manufacturers  of  water  works 
brass  goods  were  arranging  to  stundardi/e  such 
goods  and  reduced  the  numbers  of  patterns  by 
about  ?•">  per  cent.  This  should  not  only  reduce  the 
amount  of  stock  and  number  of  took  which  it  was 
necessary  for  the  manufacturers  to  carry,  but  be- 
cause of  this  should  make  it  possible  to  reduce  the 
cost  somewhat  for  the  purchasers.  Among  other 
things  he  expressed  the  hope  that  a  5ji-inch  or 
•M-inch  cock  under  the  new  standard  would  be  an 
''honest-to-(iod"  appliance  giving  a  waterway  of 
the  size  named,  and  that  this  should  be  given  the 
proper  shape  to  minimize  friction  losses.  Follow- 
ing Mr.  Mueller's  paper,  it  was  voted  to  appoint  a 
committee  to  confer  with  the  committee  of  the 
brass  goods  manufacturers  and  with  a  similar  com- 
mittee of  the  New  England  Watei  \York>  Asso- 
ciation. 

The  afternoon  session  opened  with  a  paper  by 
(..  R.  Knowlcs  entitled  "The  Prevention  of  Water 
Waste  on  Railroads."    This  paper  was  illustrated 
by  lantern  slides  showing  horrible  examples  along 
the  lines  of  the  Illinois  Central  Railroad.    By  edu- 
cating the  employees  to  less  wasteful  practices,  the 
company  had  been  enabled  to  decrease  the  consump- 
tion by  IB  per  cent- 
John  Murphy,  of  Ottawa,  then  gave  a  very  in- 
teresting talk  on  ice  formation,  illustrated  by  lan- 
tern slides,  including  moving  pictures  showing  the 
formation  of  ice  in  a  glass  beaker.    The  amount 
of  heat,  said  Mr.  Murphy,  required  to  prevent  the 
formation  of  ice  was  very  slight  compared  with 
that  required  to  melt  ice  after  it  has  formed.  If 
the  temperature  of  the  metal  in  a  water  wheel  or 
in  screens  can  be  kept  a  minute  fraction  of  a  degree 
above  -Vi  degrees,  the  water  will  not  freeze  to  such 
objects,  even  though  the  temperature  of  the  water 
be  slightly  IhIow  freezing.    He  cited  an  instance 
where  a  factory  discharging  a  comparatively  small 
amount  of  warm  water  into  a  Canadian  stream,  it 
being  estimated  that  the  amount  of  warm  water 
was  not  more  than  1-500  0f  the  volume  of  the  stream 
receiving  it,  prevented  the  formation  of  ice.  al- 
though in  former  years  an  ice  comjwny  had  every 
winter  cut  heavy  ice  on  this  stream  a  mile  or  two 
lower  down.     Because  of  this  the  ice  company 
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brought  suit  against  those  who  were  discharging 
the  warm  water  into  the  stream  and  proved  its  case. 
The  moving  pictures  showed  a  beaker  full  of  water 
a  very  little  below  freezing  temperature,  but  con- 
taining no  ice.  Stirring  this  with  a  rod,  frazil  or 
needle-ice  was  seen  to  form  and  float  to  the  top, 
the  same  occurring  when  agitation  was  effected 
by  moving  up  and  down  rapidly  an  iron  nut  sus- 
pended from  a  string.  An  iron  bar  at  a  temperature 
slightly  below  freezing  was  inserted  in  the  water 
and  ice  was  seen  forming  around  it.  It  was  believed 
to  be  demonstrated  by  this  experiment  that  tht 
formation  of  ice  required  more  or  less  agitation  or 
else  a  nucleus  created  by  a  body  whose  temperature 
was  below  freezing.  Illustrations  were  shown  of 
iron  casings  of  water  wheels  and  other  iron  objects 
which  contained  hollow  passages  through  which 
warm  water  was  kept  moving  during  freezing 
weather,  which  entirely  prevented  the  formation  of 
ice  around  such  objects,  although  in  previous 
winters  their  operation  h:>d  been  interfered  with 
and  some  times  entirely  prevented  by  such  forma- 
tion. 

Following  this  Dr.  Cellcrt  Allcman  read  a  paper 
entitled,  "Some  Aspects  of  Electrolysis."  He  stated 
that  there  was  no  cure-all  for  electrolysis,  but  that 
almost  any  condition  could  be  remedied  by  the  ap- 
plication of  one  of  several  accepted  methods,  al- 
though under  other  conditions  such  method  might 
be  far  from  satisfactory. 

"The  Revenue  Chargeable  to  Public  Uses  of 
Water  in  the  City  of  Rochester,"  by  Stephen  B. 
Storey,  was  the  first  paper  of  the  evening  session. 
Mr.  Storey  going  quite  fully  into  the  practce  of  the 
water  company  in  Rochester  and  calling  attention  to 
some  items  of  public  use  ior  which  the  water  de- 
partment was  not  credited  by  the  city.  His  method 
of  determining  the  amount  which  the  city  should 
be  credited  for  fire  protection,  namely  deducting 
from  the  total  cost  of  the  plant  th<:  cost  required 
for  providing  all  services  other  than  fire  protection, 
brought  forth  the  remark  from  one  member  that 
he  thought  a  more  just  method  was  to  apportion  the 
entire  cost  in  proportion  to  the  cost  of  a  plant  de- 
signed for  cither  purpose  alone,  while  another  mem- 
ber stated  that  he  would  simply  reverse  the  method 
described  and  would  base  the  fire  protection  cost 
on  the  cost  of  a  plant  designed  for  fire  protection 
only. 

This  paper  was  followed  bv  one  entitled  "Damage 
to  Deep  Wells  by  Sea  Water,"  by  Dr.  William  P. 
Mason.  The  paper  dealt  with  an  investigation 
made  by  Dr.  Mason  to  determine  whether  damage 
would  be  done  to  the  well-*  of  the  Queens  County 
Water  Company  should  a  canal  be  excavated  from 
Jamaica  Bay  to  the  Great  South  Bay  passing  within 
.  a  thousand  feet  of  the  nearest  well  by  one  route 
and  fifty  feet  by  a  second  route.  As  to  the  second 
route,  there  was  no  question  at  all  but  that  salt 
water  would  reach  the  well.  As  to  the  thousand 
feet,  Dr.  Mason  did  not  feel  certain,  but  after  in- 
vestigating the  data  available  and  considering  the 
nature  of  the  ground,  which  is  pure  sand,  and  that 
his  investigations  led  him  to  believe  that  a  well 
which  had  once  been  ruined  by  the  accession  of 
salt  water  never  recovered,  he  reported  that  there 
was  danger  that  the  construction  of  the  canal  would 


iuin  the  wells  and  thus  entitle  the  water  company 
to  considerable  damages.  Two  or  three  other  mem- 
bers questioned  Dr.  Mason's  opinion  that  a  well 
once  salt  never  recovered,  by  citing  instances  where 
such  recovery  had  taken  place. 

The  Associated  General  Contractors  of  America, 
through  one  of  their  mcmt»crs,  made  to  the  society 
a  plea  for  the  adoption  of  modifications  in  contracts 
as  now  in  common  use,  presenting  the  standard 
paragraphs  which  they  desired,  which  were  pub- 
lished in  Public  Works  of  June  5. 

Leonard  Metcalf  presented  a  paper  entitled,  "The 
War  Burden  of  Water  Works  in  the  United  States 
Continues,"  in  which  he  presented  figures  supple- 
mentary to  those  given  to  the  society  last  year, 
showing  that  prices  of  materials  and  services  used 
by  water  companies  were  on  the  whole  greater  even 
than  a  year  ago,  that  there  was  no  immediate  pros- 
pect of  any  considerable  1  eduction  in  them,  and 
that  consequently  cities  and  companies  which  had 
not  already  done  so  might  still  find  it  necessary  to 
increase  rates;  certainly,  some  increase  in  revenue 
must  be  necessary  to  moot  the  continued  high  cost 
of  the  services  rendered. 


Segregating  City  Traffic 


Providing  for  a  two  months'  test  in 
Cleveland  of  the  practicability  and  results 
of  prohibiting  heavy  vehicular  traffic  on 
certain  streets,  favoring  rapidly  moving 
vehicles  thereon. 

Wc  have  received  from  Robert  H.  Whitten,  spe- 
cial city  plan  advisoi  of  Cleveland,  information 
concerning  recent  action  taken  by  that  city,  Mr. 
Whitten  having  been  led  to  send  it  by  an  editorial 
published  in  Public  Works  of  May  22. 

The  information  sent  consists  first  of  a  report  by 
Mr.  Whitten  and  Frank  R.  Walker,  as  city  plan 
advisors,  in  response  to  a  request  by  the  city  coun- 
cil for  advice  relative  to  "the  feasibility  of  prohibit- 
ing traffic  on  certain  newly  paved  main  thorough- 
fares in  the  city  of  Cleveland,  with  special  reference 
to  eliminating  heavy  vehicular  traffic  from  operat- 
ing in  Franklin  Avenue."  The  remainder  of  the 
material  forwarded  consists  of  the  ordinance 
adopted,  providing  for  a  two  months'  test  of  the 
recommendation  contained  in  the  report,  the  ordi- 
nance providing  that  under  rules  to  be  promulgated 
by  the  director  of  public  safety,  for  limited  periods 
not  exceeding  CO  days  heavy  vehicular  truck  traffic 
shall  be  barred  from  five  specified  streets;  provided 
that  vehicles  making  deliveries  of  goods  and  mer- 
chandise may  be  permitted  on  these  thoroughfares, 
but  such  vehicles  must  enter  and  leave  the  thorough- 
fares by  the  nearest  intersecting  streets.  Also,  it 
was  provided  that,  on  the  conclusion  of  this  test, 
the  Director  of  Public  Safety  report  to  the  council 
showing  the  results  of  it. 

The  report  of  the  city  plan  advisors  is  so  general 
in  its  applicability,  that  we  quote  it  entire  in  the 
following  paragraphs: 

"Where  there  are  two  parallel  thoroughfares 
serving  the  same  general  section  of  the  city,  it  is 
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in  some  cases  highly  desirable  from  a  traffic  stand- 
point to  use  one  of  these  thoroughfares  primarily 
for  fast  moving  vehicles  and  the  other  thorough- 
fare primarily  for  trucks  and  other  commercial  ve- 
hicles. Such  a  segregation  of  traffic  will  increase 
the  traffic  capacity  of  both  thoroughfares. 

"In  New  York  City  portions  of  a  number  of 
principal  north  and  south  thoroughfares  such  as 
I" if tli  avenue,  l'ark  avenue.  Fourth  avenue.  Seventh 
avenue  and  Broadway  are  now  reserved  primarily 
tor  the  use  of  automobiles.  Commercial  vehicles 
may  not  enter  these  thoroughfares  except  to  re- 
ceive or  deliver  goods.  This  regulation  has  been 
in  force  over  a  year  and  is  said  to  have  worked 
well. 

"In  Cleveland  the  thoroughfares  that  could  most 
appropriately  be  reserved  for  automobile  traffic 
are:  Carnegie  avenue  from  East  71st  street  to  East 
100th  street;  Wilbur  avenue  from  East  100th  street 
to  East  107lh  street.  Fairchild  avenue  from  East 
lu7th  street  to  Stearns  road ;  Franklin  avenue  from 
Franklin  circle  to  W  est  tf.Mh  street ;  and  Lake  ave- 
nue from  Clifton  boulevard  to  West  117th  street. 

"  I  rucks  that  use  Franklin  avenue  can  be  routed 
without  great  inconvenience  through  Detroit  ave- 
nue, Lorain  avenue  or  Madison  avenue.  Trucks 
that  use  Lake  avenue  can  be  routed  through  Clifton 
k.ulcvard  or  Detroit  avenue.  Trucks  that  use  Car- 
negie avenue.  Wilbur  avenue  and  Fairchild  avenue 
can  be  routed  through  Cedar  avenue. 

"The  roadway  on  Cedar  avenue  east  of  East  s'.'th 
street  has  recently  been  repaved  and  widened.  The 
pavement  in  the  car  tracks  from  East  55th  Mreet  to 
Last  SDth  street  is  in  good  condition  and  the  pave- 
ment between  the  car  tracks  and  the  curb  in  fair 
condition  for  trucking  though  the  roadway  is  nar- 
row. This  portion  of  th«:  roadway  •  should  be  re- 
pa  ved  and  widened.  On  East  .V.thVircet  the  pave- 
ment is  in  good  condition  from  Euclid  avenue  to 
Carnegie  avenue  but  should  be  repaved  in  the  block 
from  Carnegie  avenue  to  Cedar  avenue  so  that 
through  trucking  would  be  induced  to  turn  down 
East  55th  street  to  Cedar  avenue. 

"The  restriction  should  probably  apply  to  all  mo- 
tor vehicles  constructed  or  specifically  equipped  for 
the  transportation  of  goods,  wares  or  merchandise 
and  should  apply  to  all  horse  drawn  vehicles  Ex- 
ception should  of  course  Ik-  made  in  favor  of  fire 
apparatus,  ambulances.  U.  S.  mail,  city  department 
v  ehicles  and  emergency  repair  cars  of  public  utility 
corporations.  There  should  also  bo  an  exception 
in  favor  of  vehicles  receiving  goods  or  making  de- 
liveries or  transacting  any  other  business  along  the 
restricted  thoroughfare.  In  order  to  prevent  the 
abuse  of  this  privilege,  such  vehicles  should  l>e»  re- 
quired to  enter  and  leave  by  the  nearest  intersecting 
thoroughfare.  If.  however,  they  are  receiving  or 
delivering  goods  at  a  number  of  places  not  more 
than  half  a  mile  apart,  thev  should  be  permitted  to 
pass  along  the  restricted  thoroughfare  between  such 
stops. 

"It  is  believed  that  a  start  in  traffic  segregation 
on  the  avenues  above  specified  will  be  distinctly  ad- 
vantageous in  improving  traffic  conditions.  '  The 
present  mixture  of  traffic  especially  on  Carnegie 
avenue,  leads  to  congestion  and  results  in  numerous 


accidents.  Traffic  is  becoming  heavy  on  Franklin 
avenue  and  the  restriction  as  here  proposed  will 
prevent  the  development  of  traffic  condition?  simi- 
lar to  those  now  obtaining  on  Carnegie  avenue. 

"In  order  to  make  a  traffic  segregation  ordinance 
effective  conspicuous  notices  should  be  placed  at  all 
important  intersections  along  the  restricted  thor- 
oughfares- In  addition  it  will  probably  be  neces- 
sary, for  a  time  at  least,  to  have  one  or  more  motor- 
cycle policemen  assigned  to  the  enforcement  of  the 
ordinance." 


Tunnels  Under  the  North  River,  New  York 

Regarding  the  practical  conditions  fully  estab- 
lished by  shield-driven  tunnel  construction  under 
the  North  and  East  rivers,  New  York,  specific  state- 
ments recently  made  by  John  F.  O'Rourke  are  very 
pertinent  to  some  of  the  points  that  have  been  dis- 
puted in  recent  discussions  of  the  proposed  Hudson 
River  Vehicular  Tunnel. 

Mr.  O'Rourke  wrote,  not  in  controversy,  but  as 
a  matter  of  personal  knowledge : 

"Wherever  the  river  bed  is  soft  along  the  line  of 
the  tunnel  for  a  distance  down  that  would  not 
leave  enough  hard  material  to  hold  the  air  and  leave 
solid  ground  around  the  tunnel,  that  the  only  thing 
necessary  to  do  would  be  to  drop  heavy  clay  some 
time  before  the  shield  would  reach  the  place,  in  a 
wide  mat. 

Our  experience  shows  that  heavy  clay  invariably 
displaces  the  light,  soft  clay  and  unites  with  the 
hard  clay  below,  so  that  the  tunnel  can  always  be 
kept  in  solid  ground.  This  clay  cuts  like  cheese,  and 
holds  its  form  for  some  time,  so  there  is  no  diffi- 
culty in  packing  the  space  around  the  tunnel  lining 
with  gravel,  thus  holding  the  ground  without  move- 
ment and  the  tunnel  lining  in  position  and  form  as 
set.  This  should  dispose  of  all  questions  in  regard 
to  extraordinary  stresses  in  the  tunnel  lining  and 
produce  a  situation  the  same  as  existed  in  the  Penn- 
sylvania tunnels  about  a  year  after  the  cast  iron 
lining  had  been  placed.  As  stated  by  myself,  Fitz- 
gerald and  others,  the  river  bed  had  closed  around 
the  cast  iron  lining  by  that  time,  and  such  braces 
or  tie-bars  as  had  Ixvn  put  in  the  tunnel  were  taken 
out  and  the  ground  outside  produced  no  effects 
whatever  on  the  lining." 

Forest  Products  Laboratory  Decennial 

We  are  requested  to  extend  a  general  invitation 
to  all  who  are  interested,  to  attend  the  decennial 
celebration  of  the  Forest  Products  Laboratory 
which  will  be  held  at  Madison,  Wis.,  on  July  29 
and  23.  On  the  afternoon  of  July  23  there  will 
be  held  a  conference  of  representatives  of  various 
wood  using  industries  and  the  question  of  national 
forest  policy  will  be  discussed.  Further  informa- 
tion can  be  obtained  by  addressing  Don  E.  Mowry, 
Cantwell  Building.  Madison,  Wis. 

The  laboratory  is  operated  as  a  branch  of  the 
Forest  Service  of  the  U.  S.  Department  of  Argicul- 
ture.  in  co-operation  with  the  University  of  Wis- 
consin. It  is  an  institution  of  industrial  research 
devoted  to  the  study  of  the  properties  and  economic 
uses  of  wood. 
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Providing  For  Increasing  Water  Supply 

In  planning  for  gravity  water  supplies,  it  is  of 
course  necessary  that  allowance  be  made  for  a 
future  consumption  considerably  greater  than  the 
present.  In  fact,  an  eye  should  be  had  to  an  almost 
indefinite  future,  since  through  all  time,  it  would 
seem,  the  city  must  obtain  a  supply  of  water  pro- 
portional to  its  population.  This  applies  to  the 
amount  of  water  obtainable,  but  not  necessarily  to 
the  works  for  developing  and  transporting  all  of 
it. 

Where  provision  for  the  future  involves  the 
securing  of  several  sources  of  supply,  no  one  of 
which  woutd  be  sufficient,  probably  the  more  com- 
mon practice  is  to  develop  some  one  or  two  sources 
to  the  limit.  The  other  plan  would  be  to  make 
a  partial  development  of  all  of  them.  This  was 
the  one  adopted  by  Kast  Hartford.  Connecticut,  as 
explained  elsewhere  in  this  issue,  the  conditions  as 
to  stream  flow  being  such  that  practically  no  stor- 
age is  required  at  present  to  insure  a  continuous 
ample  supply. 

Where  storage  in  any  volume  is  called  for.  how- 
ever it  will  generally  be  most  economical  to  develop 
to  the  full  some  one  supply,  rather  than  build  a 
low  dam  now  and  later  add  to  its  height  or  build 
another  higher  one  lower  down.  The  deciding 
clement  of  the  problem  will  ordinarily  be  the  ex- 
pense, and  this  should  be  studied  carefully,  a  com- 
parison being  made  of  the  several  alternatives 
possible. 


Variations  In  Public  Works  Contract 

A  few  years  ago  few  contracts  were  let  which 
could  not  be  classed  definitely  as  either  "lump 
sum"  or  "itemized  bid,"  and  the  form  of  contract, 
both  general  and  in  detail,  was  almost  stereotyped. 
Now-a-days  the  arrangements  made  by  public 
officials  for  having  work  done  vary  from  the  old 
forms,  through  numerous  differentiations  to  per- 
formance directly  by  the  officials  themselves.  Al- 
most every  issue' of  Public  Works  describes  some 
plan  slightly  different  from  the  others. 

We  have  cost  plus  fixed  sum.  plus  fixed  percent- 
age, plus  variable  percentage ;  lump  sum  or  itemized 
bids  with  additions  or  deductions  to  allow,  wholly 
or  partly,  for  variations  in  cost  to  contractor  of 


labor,  materials,  freight,  etc.;  payment  of  rental 
for  contractor's  plant  and  salary  to  contractor; 
furnishing  material  and  possibly  part  of  plant  to 
contractor;  and  each  week  brings  to  knowledge 
some  new  idea  on  the  subject,  either  adopted  or 
proposed. 

The  contractors  probably  have  had  little  to  do 
with  originating  these,  but  the  Associated  General 
Contractors  are  urging  the  acceptance  by  officials, 
and  "parties  of  the  first  part"  generally,  of  certain 
principles  to  be  embodied  in  contracts  of  what- 
ever form,  which  will  tend  to  relieve  them  of  the 
uncertainties  and  risks  which  they  are  now  com- 
pelled to  assume.  A  contract  is  an  agreement  be- 
tween two  parties  which  is  presumably  mutually 
satisfactory  and  equally  advantageous  to  both ;  and 
the  desires  of  the  contractors  should  certainly  have 
equal  weight  with  those  of  the  other  parties  to  the 
contract  in  the  preparation  of  the  contract  terms. 

Of  the  numerous  forms  of  agreement  being  tried 
out  many  are  demonstrating  their  improvement 
over  the  older  ones;  state  laws,  unstability  of 
market  prices,  labor  and  other  local  conditions 
often  determining  the  efficiency  or  otherwise  of 
certain  features  of  the  agreement. 

The  result,  it  seems  to  us,  can  not  help  but  be 
an  evolution  of  a  few  new  forms  of  agreement 
for  the  performing  of  work  by  contractors,  which 
will  result  in  a  closer  and  more  amicable  relation 
between  them  and  the  engineer  in  charge ;  a  pride 
of  the  former  as  well  as  the  latter  in  the  excellence 
of  the  work  completed;  and  in  general,  greater  sat- 
isfaction to  all  fair-minded  parties  concerned. 

Effective  Strike  Remedy 

The  strike  of  truckmen,  longshoremen  and  others 
that  was  intended  to  thr«ttle  New  York  C'itv,  extort 
still  higher  wages  and  compel  the  acceptance  of 
closed  shop  in  all  freight  handling  there,  has  been 
frustrated  by  a  very  simple  and  obvious  expedient 
that  should  promptly  be  put  into  force  in  many 
other  situations. 

The  victims  ( or  rather  the  most  direct  victims, 
for  the  entire  city  and  many  national  interests  suf- 
fered present  loss  and  great  future  danger)  simply 
organized  and  financed  a  system  of  doing  the  work 
that  the  strikers  refused  to  do,  and  in  less  than  two 
weeks,  assisted  by  individual  operators,  moved  more 
than  (J .OOii  tons  of  freight  which  congested  the  coast- 
wise piers,  and  now  have  (hem  cleared  for  normal 
transportation. 

In  this  case  the  financial  !>acking  and  public  opin- 
i"ii  were  so  strong  that  intimidation  could  not  pre- 
vail against  them,  and  the  strikers  did  not  dare  to 
employ  the  sabotage  and  violence  so  general  in  large 
strikes.  Tile  result  confirms  the  belief  that  very 
few  strikes  directed  against  governments,  munici- 
palities, utilities,  or  great  industrial  enterprises  would 
succeed  if  life  and  proj>ertv  rights  were  adequately 
protected  and  strikes  conducted  in  a  legal  manner. 

The  open  shop  is  ihe  cornerstone  of  industrial 
and  commercial  safety  and  is  indin>cnsalile  to  the 
rights  guaranteed  bv  the  Constitution  of  the  United 
States.  There  is  a  malignant  determination  to  de- 
stroy it  which  would  quickly  disappear  if  every 
business  man  woutd  join  in  a  universal  crusade  to 
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establish  apen  shop  wherever  it  is  now  lacking,  by 
methods  similar  to  those  used  so  success  fully  in 
New  York. 


Farewell  to  Yesterday 

It  is  reported  that  the  French  Parliament  has 
authorized  the  demolition  of  the  historic  wall  en- 
closing the  city  and  the  use  of  the  military  zone 
outside  it  for  city  improvements.  It  is  proposed  to 
completely  surround  the  city  by  a  park  having  an 
average  width  of  about  750  feet  which,  with  the 
grace  and  beauty  that  Paris  always  gives  to  her 
public  monuments,  will  undoubtedly  be  a  great  im- 
provement for  the  city,  but  it  is  regrettable  that  it 
will  be  made  at  the  expense  of  the  historic  wall 
that  made  such  an  interesting  landmark  associated 
with  so  much  that  is  vital  and  romantic  in  legend 
and  history.  Although  the  wall  has  long  since 
ceased  to  possess  important  military  value,  it  could 
not  be  considered  quite  useless  because  it  inter- 
posed a  sufficient  barrier  to  restrict  entrance  to  the 
city  to  definite  thoroughfares  and  to  provide  an  ob- 
stacle that  would  require  ordnance  or  an  appre- 
ciable length  of  time  to  remove  it  for  the  entrance 
of  troops  which  of  course  it  could  not  ultimately 
prevent. 

No  longer  ago  than  the  beginning  of  the  great 
war,  sonic  of  the  gates  in  the  wall  were  specially 
guarded  in  anticipation  of  the  approach  of  advance 
troops  of  cavalry  and  for  months  afterwards  there 
could  still  be  seen  adjacent  to  them,  huge  piles  of 
structural  steel  hurdles  ready  to  scatter  over  a  long 
stretch  of  the  boulevards  with  the  intention  of  im- 
peding the  enemy  sufficiently  to  enable  the  machine 
guns  to  operate  efficiently. 


Montreal  Labor  Convention 

There  is  one  important*  point  in  favor  of  the 
Montreal  Convention  of  the  American  Federation 
of  Labor ;  it  has  come  out,  naked  and  unashamed 
and  announced  its  principles,  stating  its  demands 
in  no  uncertain  terms  and  giving  due  notice  to  the 
country  that  it  will  omit  r.o  effort  to  overthrow 
civil,  financial,  political,  social  and  humane  rights 
that  may  be  opposed  to  its  domination.  It  has 
passed  many  resolutions  indicating  complett  disre- 
gard of  the  rights  of  all  except  members  of  the 
labor  unions  and  has  exhibited  a  monumental  ina- 
bility to  co-ordinate  cause  and  effect,  as  for  in- 
stance in  the  clamor  for  the  reduction  of  prices  and 
the  high  cost  of  living  at  the  same  time  that  it  in- 
sists on  impossibly  high  wages,  forgetful  of  the 
fact  that,  according  to  statisticians,  about  80  per 
cent  of  the  cost  of  all  commodities  goes  to  labor  and 
that  labor  is  therefore  already  accountable  for  four- 
fifths  of  the  increased  prices. 

The  convention  voted  support  to  the  striking 
longeshoremen  that  by  their  unjustifiable  demands 
arc  paralyzing  both  domestic  and  foreign  trade  and 
threatening  the  life  and  prosperity  of  great  cities 
and  of  the  whole  nation. 

They  demand  government  ownership  of  railroads, 
in  spite  of  the  fact  that  the  government  control 
has  already  thrown  that  formerly  wonderful  effi- 
cient system  into  chaos  little  short  of  destruction, 


and  still  constitutes  a  great  peril  to  the  whole  coun- 
try. 

They  have  directly  attacked  efficiency  and  pro- 
duction by  the  instructions  to  the  executive  coun- 
cils to  render  all  possible  assistance  to  "abolish  pres- 
ent unreasonable  speed  tests,  time  measuring  devices 
and  the  unreasonable  standards  of  personal  effi- 
ciency in  the  postal  service." 

Their  condemnation  of  military  training  in 
schools  as  "the  first  step."  which  results  in  the 
killing  of  the  initiative  and  the  characterization  of 
compulsory  military  training  as  "unnecessary,  un- 
desirable and  un-American'  is  a  most  unpatriotic 
and  cowardly  principle  that  if  admitted  by  any  large 
proportion  of  the  inhabitants  would  make  the  coun- 
try defenseless  against  both  internal  and  external 
warfare  and  dangers. 

They  seek  to  throttle  production  and  secure  a 
monopoly  dictating  to  the  entire  country  by  pro- 
hibiting immigration  as  illustrated  by  the  demand 
for  congress  to  cancel  the  agreement  with  Japan 
and  absolutely  exclude  Japanese  and  other  Asiatic 
immigration  to  this  country. 

They  oppose  conservative  reliable  government 
and  the  protection  of  citizens  by  their  instructions 
to  the  executive  committee  to  obtain  the  reinstate- 
men  of  the  striking  Boston  policemen  and  to  give 
the  latter  their  moral  support. 

Evidently  in  recognition  of  the  demands  that 
labor  has  made  on  the  great  political  parties,  the 
Republican  platform  adopted  at  Chicago  included 
planks  recognizing  the  justice  of  collective  bargain- 
ing, repudiating  the  principle  of  compulsory  arbi- 
tration, demanding  the  exclusion  from  interstate 
commerce  of  the  products  of  convict  labor,  and  op- 
posing no  strikes  except  those  actually  directed 
against  the  government. 

Notwithstanding  these  remarkable  concessions  for 
class  privileges  at  the  expense  of  the  nation,  the  con- 
vention unanimously  condemns  the  Republican  plat- 
form as  a  document  "defiant  in  its  defense  of  the 
enemies  of  labor"  and  that  "proposes  an  industrial 
enslavement  and  an  rbrogation  of  rights  as  precious 
as  life  itself." 

It  specifically  attacks  the  Republican  party  be- 
cause, among  other  things,  it  "denies  labor  the  right 
to  strike  against  the  government;  because  it  repu- 
diates labor  demands  for  repeal  of  compulsory  ar- 
bitration sections  of  the  Esch  Cummins  Transpor- 
tation Act ;  because  it  "Aims  to  undermine  sover- 
eignty of  Mexican  people  and  fulfill  the  hopes  and 
aims  of  those  whoso  sole  object  is  the  exploitation 
of  the  people  and  boundless  resources  of  Mexico;" 
and  because  it  "fails  to  urge  congressional  legisla- 
tion to  prevent  Federal  courts  using  their  authority 
in  declaring  unconstitutional  acts  passed  by  con- 
gress." In  other  words,  it  defies  the  laws  of  the 
country  and  demands  that  they  be  repealed  and  that 
new  laws  be  made  favoring  the  greed  and  domina- 
tion of  labor  as  opposed  to  the  overwhelming  ma- 
jority of  the  general  public. 

If  such  impudent  declarations  as  these  do  not 
demonstrate  the  immediate  necessity  for  enacting 
and  enforcing  stringent  legislation  against  govern- 
ment and  utility  strikes  and  to  make  responsible 
this  great  organization  of  irresponsiblcs,  what  will? 
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New  Water  Supply 
Works  of  Winnipeg* 

By  Jam<-s  II.  Fuertr* 

This  instalment  discusses  the  probabilty 
of  freezing  in  the  aqueduct,  and  adapting 
of  size,  grade  and  location  so  as  to 
minimize  the  cost. 


Temperature  of  Water  Flowing  Through  Aque- 
duct—As to  temperatures  of  the  water  at  Indian 
bay,  as  compared  with  the  temperature  in  the  city 
reservoir,  after  passage  throgh  the  100  miles  of 
aqueduct,  it  may  be  remarked  that  there  is  practic- 
ally no  difference,  at  any  season  of  the  year.  The 
temperature  at  the  intake,  as  well  as  at  the  city  res- 
ervoir, gradually  decreases,  from  the  time  the  ice 
begins  to  form  on  the  lake  in  November  until  a 
minimum  of  2°C  (3S.5F)  is  reached  in  December 
at  the  reservoir,  persisting  until  March;  from  the 
time  of  the  break-up  in  the  Spring,  generally  in 
April,  there  is  a  gradual  rise  in  temperature  until  a 
maximum  of  22..'0  (72.5F)  was  reached  in  July 
and  August,  being  followed  then  by  a  gradual  drop- 
ping until  the  freeze-up. 

In  the  distribution  system  of  the  city  the  tempera- 
ture of  the  water  rises  somewhat  in  winter  and  falls 
in  summer.  In  the  heart  of  the  city,  where  the 
pipes  are  large  and  the  quantities  of  water  used 
are  large,  the  temperatures  do  not  vary  more  than 
a  degree  or  two  from  those  in  the  city  reservoir; 
approaching  the  limits  of  the  city  there  is  a  gradual 
rise  in  winter  to  a  temperature  of  about  2.5C  (38.5 
F.),  and  in  summer  a  gradual  drop  to  a  minimum 
of  about  6°C  (43eF). 

The  outstanding  feature,  respecting  tempera- 
tures, is  that  throughout  those  cold  winters,  when 
the  cold  penetrates  the  ground  sufficiently  deep  to 
cause  thick  hoar  frost  to  collect  on  the  arch  of  the 
aqueduct  above  the  flowing  water,  enough  heat  is 
radiated  into  the  water  from  the  ground  to  a  little 
more  than  balance  that  lost  at  the  surface  during 
winter,  and  the  reverse  during  summer  to  enable 
this  water  to  keep  at  a  practically  constant  tempera- 
ture while  flowing  about  100  miles. 

This  result  bears  out  the  predictions  made  in  the 
report  of  1U13  that  4  feet  of  cover  would  be  a 
sufficient  protection  to  the  aqueduct,  as  far  as  frost- 
proofing  was  concerned,  although  it  was  known  that 
in  some  localities  frost  penetrated  as  deep  as  9  feet 
in  cold  winters;  in  fact,  in  Winnipeg,  small  service 
mains  freeze  sometimes  in  June  and  July,  at  that 
depth. 

Prior  to  the  completion  of  the  aqueduct,  at  the 
suggestion  of  Gen.  Ruttan.  formerly  city  engineer 
of  Winnipeg  for  many  years,  an  experiment  was 
made  in  a  completed  portion  of  the  aqueduct  to 
reproduce,  as  well  as  might  be,  the  conditions  to 
be  expected  of  the  aqueduct  when  in  operation. 

A  section  of  aqueduct  was  chosen,  running  west- 
ward from  the  Birch  river  crossing,  at  which  point 
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water  could  be  diverted  into  the  aqueduct,  and  turn- 
ed out  again  after  passing  through  3  miles  of  the 
aqueduct,  into  a  ditch  at  the  west  end  of  the  section 
under  test.  As  the  aqueduct  slope  was  too  steep  to 
control  the  flow  by  a  dam  at  the  lower  end,  three 
sand-bag  dams  were  built  in  it,  one  at  the  lower  end 
and  two  others  at  intervals  about  4,000  feet  up 
stream. 

This  aqueduct  had  the  standard  4  feet  of  cover  of 
sandy,  loamy  material.  Water  was  regulated  to 
enter  from  the  river  at  the  rate  of  130.000  gallons 
per  day.  and  at  that  rate  required  about  a  week  to 
travel  the  three  miles  before  escaping,  being  held 
hack  by  the  dams,  to  subject  the  water  to  aqueduct 
temperature  for  about  the  same  time  that  would  be 
required  for  water  to  flow  from  Lake  of  the  Woods 
to  Winnipeg  at  the  minimum  rate  of  operation  25 
million  gallons  per  day. 

The  first  set  of  temperatures  was  taken  on 
February  2nd.  1917,  and  they  were  as  follows  :- 

,,  .  Depth  of 

Air  in  Water  in  Water  in 

 ,                  Aqueduct  Aqueduct  Aqueduct 

Entrance  to  Aqueduct...       29'            33'  ~  3*Z-~ 

lM.D*m                               3»*            36*  40  ' 

fnd  D™                                37"             37*  40  * 

L^s*  Dam                                        37*  s«  " 

ninrivere32»  """^  Te!,V«rature  of  water 


No  i.e  or  frost  appeared  on  roofs  or  walls  of 
aqueduct  or  on  the  water  flowing. 

From  the  last  dam  to  the  2nd,  the  depth  of  water 
decreased  gradually  from  r>G-inches  to  3^-inehes 
in  about  3,500  feet,  and  ismained  at  3>4-iches  for 
about  1,000  feet.  Between  the  second  and  first 
dam  the  depth  decreased  from  40-inches  at  the  dam 
to  3^-inches  in  2,r>00  feet,  and  remained  3^-inches 
to  the  first  dam,  about  1,500  feet. 

Observation  repeated  in  March  gave  practical- 
ly the  same  results,  although  the  outside  air  had 
raised  to  32  °F.  and  the  long-continued  cold  had 
|>enetrated  the  backfill  over  the  aqueduct,  causing 
a  strip  of  hoar  frost  2  feet  to  6  feet  wide  to  form" 
to  a  depth  of  ,'^-inch  on  the  inside  of  the  top  of 
the  aqueduct.  r 

CONTRUCTION  RAILWAY 

Owing  to  the  inaccessibility  of  the  country 
through  which  the  aqueduct  would  have  to  be  built 
the  long  stretches  of  swamps,  muskegs  and  track- 
ess  forests  to  be  crossed,  one  of  the  essential  fea- 
tres  of  the  whole  proposition  was  the  construction 
of  a  standard  gauge  railway,  with  numerous  sid- 
ings, paralleling  the  aqueduct  throughout  practi- 
cally its  whole  length,  in  order  to  open  up  the 
country  and  make  it  possible  to  deliver  men,  equip- 
ment and  materials  along  the  line  of  the  work 
promptly  and  economically. 

The  railway  was  well  built,  heavily  ballasted 
and  laid  with  60-lb.  steel  rails.  At  the  Winnipeg 
end  it  had  connections  through  the  transfer  yard 
with  all  the  railroads  entering  Winnipeg,  so  that 
freight  could  be  handled  and  transferred  at  mini- 
mum cost  and  in  quickest  time. 

Quite  a  bit  of  the  road  bed  had  to  be  carried 
on  cross  poles,  logs  and  brush,  covered  with  earth 
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and  ballasted  very  heavily ;  and  in  some  places  a 
great  deal  of  work  was  required,  during  operation, 
in  the  way  of  train-fills,  to  keep  the  road  up  to 
surface  to  prevent  derailments.  Work  was  begun 
on  it  in  March  1914,  and  the  rails  reached  Indian 
bay  December  10th  of  the  same  year.  The  total 
cost,  including  equipment,  was  a  little  under  ?1,- 
500,000  or  about  $13,100  per  mile  of  track. 

LINES  AND  GRADES  FOR  AOUEDIIT 

Economical  Depth  of  Cuts — The  establishment  of 
the  proper  alignment  for  the  aqueduct  involved  a 
study  of  costs  balanced  against  grade  lines.  The 
preliminary  profile  prepared  for  the  report  of  1913 
furnished  the  base  for  comparisons.  The  cost  of 
an  aqueduct  section  on  any  given  grade  varied  with 
the  position  of  the  invert  with  respect  to  the  ground 
level.  Very  shallow  cuts,  requiring  large  embank- 
ment quantities  for  covering  the  aqueduct  and  very- 
deep  cuttings,  both  cost  a  great  deal  more  per  fool 
than  a  moderate  average  ait.  Comparative  estim- 
ates of  cost,  including  the  stripping,  excavating, 
timber  platform,  concrete,  and  backfilling,  showed 
that  for  local  conditions  and  methods  of  payment, 
an  average  cut  of  from  1  feet  for  the  smallest  to 
•">.">  feet  for  the  largest  section  gave  the  minimum 
costs  per  foot  of  completed  work,  and  that  with 
a  range  of  half  a  foot  either  side  of  the  most  econ- 
omical depth  there  was  practically  no  difference  in 
cost. 

After  the  preliminary  line  had  been  run  through 
from  Winnipeg  to  Shoal  lake  it  was  found  that 
there  were  three  critical  points  through  which  this 
line  had  to  pass — one  was  the  west  end  of  Snake- 
lake,  near  the  I-akc  of  the  Woods.  Another  was 
the  crossing  of  Brokenhead  river,  where  moving 
the  line  very  far  either  side  of  the  chosen  crossing 
would  greatly  affect  adversely  the  grade  line,  or 
increase  the  length  of  the  inverted  syphon  requir- 
ed to  cross  this  valley  or  plain.  The  last  was  the 
passing  from  the  Brokenhead  to  the  English  river 
drainage  basin,  where  there  was  but  one  low  sad- 
dle to  follow  without  swinging  the  line  far  away 
from  the  short  route. 

Foundation  Conditions — With  these  points  fix- 
ed, the  problem  resolved  itself  into  finding  the  most 
suitable  aligmcnt,  for  the  least  cost,  to  connect  the 
points  into  a  continuous  line.  Had  the  country  been 
dry  or  the  sub-soil  the  same  throughout,  the  prob- 
lem would  have  been  much  simpler;  but  in  places, 
although  the  natural  ground  level  was  at  a  favor- 
able height,  the  sul>-soil  was  so  wet  and  soft  as  to 
be  unsuitable  to  carry  the  aqueduct,  requiring 
either  (  l  )-a  pile  fondation ;  (2)-the  removal  of 
the  soft  ground  to  a  solid  bottom  and  the  refilling 
of  the  trench  with  gravel  hauled  in  by  train  and 
deposited  and  spread  in  the  trench  in  water  kept 
standing  high  enough  to  entirely  submerge  the 
gravel  until  the  surface  was  raised  a  few  inches 
above  the  finished  grade  of  the  aqueduct  (many 
miles  of  foundation  had  to  be  prepared  in  this 
\vay  >:  or  <  :t>-thc  depression  of  the  aqueduct  suf- 
ficiently below  the  hydraulic  grade  to  secure  a  solid 
bottom  and  the  reinforcement  of  the  concrete  work 
so  as  to  stand  the  resulting  internal  pressure. 


As  finally  located  there  were  nine  of  these  de- 
pressed sections  with  pressure  heads  varving  from 
7  to  i;5  feet. 

Effect  of  Slope  on  Cost  of  Aqueduct — The  gener- 
al problem  as  to  alignment,  therefore,  was  one  of 
finding  the  line  giving  a  grade  averaging  as  close 
to  the  mean  slope  between  termini  as  possible  with- 
out diverging  so  far  from  the  shortest  practicable 
line  as  to  have  the  extra  length  cost  more  than 
would  be  saved  in  concrete,  excavation  and  founda- 
tion costs,  by  using  a  longer  alignment  on  a  flat- 
ter slope.  Thus,  with  the  7-foot  x  8-fooi  3^4 -inch 
aqueduct  the  line  could  be  lengthened  14  per  cent  to 
avoid  a  cut  0  feet  greater  than  the  most  economical 
depth  of  cut. 

Excepting  at  the  critical  points  spoken  of,  the  en- 
tire country  was  so  flat,  so  heavily  covered  with 
brush  and  timber,  or  so  wet  and  boggy,  that  the 
eye  was  no  guide  in  picking  out  the  proper  line. 
Levels  had  to  be  run  on  offsets  from  the  prelimin- 
ary lines,  sometimes  as  far  as  20  miles  at  right 
angles,  along  section  lines  that  had  been  cut  out, 
so  as  to  get  a  comprehensive  contour  map.  with 
contours  at  1  or  2-foot  intervals,  to  trace  out  thereon 
the  best  line  to  follow  to  secure  good  grades,  good 
lines  and  avoid  difficulities  in  other  places. 

In  addition  to  this,  soundings  and  wash  lx>rings 
bad  to  be  put  down  in  soft  places  and  in  swampy 
areas  to  locate  the  hard  sub-soil  and  determine 
whether  to  use  a  foundation  fill,  depressed  section 
or  pile  foundation  to  get  the  aqueduct  through,  and 
determine  the  cost. 

Hydraulic  Gradient  at  East  End  of  Aqueduct — 
Tn  the  establishment  of  the  grade  of  the  aqueduct 
there  were  some  novel  points.  The  first  relates  to 
the  passage  of  the  aqueduct  from  Indian  bay  to  the 
valley  of  Boggy  river,  through  a  deep  cut  9  miles 
long.  The  height  of  the  water  in  Indian  bay  fixed 
the  range  of  levels  available  to  govern  the  entrance 
of  the  water  into  the  aqueduct,  and  the  depth  of 
cutting,  inlluenced  greatly  by  the  grade  of  the 
aqueduct,  controlled  also  the  size  of  the  section, 
and  hence  the  cost. 

Naturally  a  very  slight  slope  was  adopted  for  the 
long  !)-mile  cut.  at  the  end  of  which  the  grade 
sleejK'ticd  considerably,  and  this  circumstance  was 
availed  of  in  the  following  way.  The  grade  adopt- 
ed for  the  nine  mile  cut  was  0.11  ft.  per  1000  and 
the  depth  of  flow  on  this  sloi>e  to  discharge  85 
million  gallons  daily  through  the  10-foot  i'-inch  x 
!i-foot  section  of  aqueduct  would  be  7.25  feet.  The 
slope  of  the  next  section  was  0.27$  per  1000  feet 
and  the  depth  of  flow,  with  the  8-foot  10;4-inch 
x  7-foot  •">\s-inch  section  was  (1.20  feet  for  8">  mil- 
lion gallons  daily  discharge.  By  continuing  the  large 
section  past  the  junction  of  the  two  grades  and 
down  on  the  steeper  slope  for  11,100  feet,  then 
changing  to  the  smaller  section,  the  water  surface 
at  the  junction  of  the  flat  and  the  steep  slopes  would 
drop  to  give  a  depth  of  flow  of  4. !'S  feet  instead  of 
the  7.2~>  feet  required  to  discharge  the  same  quantity 
on  the  0.U  grade,  and  the  larger  aqueduct  would 
have  the  advantage  of  this  additional  slope  without 
the  necessity  of  dropping  the  aqueduct  grade.  In 
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other  words,  this  expedient  to  secure  discharging 
capacity  made  possible  the  placing  of  the  invert 
grade,  through  the  deep  nine-mile  cut,  an  average 
of  about  10  inches  higher  than  if  the  large  section 
had  ended  and  the  smaller  begun  at  the  break  of 
grade,  and  still  discharge  the  required  85  million 
gallons  per  day  at  low  water  in  Indian  bay. 

Also,  using  the  10-foot  9-inch  x  9-foot  aqueduct 
had  the  further  advantage  that  at  high  water  in  the 
lake  the  capacity  of  this  large  section  would  be 
about  180  million  gallons  per  day,  so  that  at  the 
very  slight  additional  cost  required  for  the  larger 
section  this  portion,  the  most  expensive  of  all  the 
aqueduct,  would  not  require  duplication  for  a  very 
long  time  in  the  future.  These  conditions  are 
shown  in  the  accompanying  diagram. 

Provision  for  2nd  Aqueduct  for  Increasing  Sup- 
ply in  Future — Should,  in  the  future,  the  rate  of 
consumption  pass  the  tt.ri  million  mark,  it  is  con- 
templated to  install  a  booster  pumping  station  to 
raise  the  lake  water  the  few  feet  required,  when  re- 
quired, and  run  the  aqueduct  section  under  a  slight 
head  of  from  nothing  to  about  4-feet  for  the  first 
.">  miles  of  its  length. 

Provision  was  made,  in  the  works  as  built,  for 
the  junction  of  a  second  aqueduct  to  the  existing 


one  at  the  end  of  this  extended  large  section,  so 
that  advantage  could  be  taken  of  these  conditions 
when  the  demand  for  water  should  exceed  the  ca- 
pacity of  the  existing  aqueduct,  without  interfering 
with  the  supply  of  water  to  the  district. 

General  Description  of  Aqueduct— From  this 
point  to  the  site  of  the  proposal  equalizing  reser- 
voir at  Deacon,  about  12  miles  from  Winnipeg,  the 
problem  of  grades  was  simply  one  of  adjusting  the 
alignment  to  secure  that  line  which  could  be  built 
for  the  least  cost ;  in  other  words,  equating  lengths 
and  corresponding  unit  costs  as  determined  from 
the  resulting  grades  and  foundation  difficulties  to 
give  the  least  cost  between  termini.  Usually,  in 
locating* gravity  aqueducts,  there  is  little  choice  in 
selecting  a  route,  topographical  difficulties  control- 
ling and  limiting  the  location  to  one  practicable 
line. 

■ 

In  the  case  of  the  Winnipeg  aqueduct,  however, 
the  country  was  so  flat  and  its  general  slope  so  uni- 
form that,  as  far  as  slopes  were  concerned,  an 
aqueduct  could  have  been  run  through  on  an  almost 
straight  line  between  Winnipeg  and  Shoal  lake. 
Such  an  alignment  would,  however,  have  cost  from 
two  to  three  million  dollars  more  than  the  one  final- 
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ly  located,  although  several  miles  shorter,  as  U 
would  have  consisted  of  long  stretches  of  nearly 
level  grades,  joined  by  short  stretches  of  steep 
grades,  and  the  resulting  aqueduct  would  have  been 
made  up  of  a  large  percentage  of  large  sections  and 
a  small  percentage  of  small  sizes  of  aqueduct. 

From  the  intake  westward  to  within  about  17 
miles  of  Winnipeg,  a  distance  of  80  miles,  the  slope 
of  the  ground  is  such  that  a  gravity  aqueduct, 
planned  to  run  not  quite  full,  was  used.  The  sec- 
tion is  horseshoe-shape,  except  where  depressed  be- 
low the  hydraulic  grades  at  a  river  crossing  and 
near  Winnipeg.  These  portions  are  circular  and 
reinforced  for  internal  pressures. 

The  largest  gravity  flow  section  is  that  through 
the  summit  cut  above  described,  which  is  10  feet 
!i  inches  wide  and  9  feet  high  on  a  slope  of  0^58 
feet  per  mile;  the  smallest  is  between  miles 
and  32 'A.  which  is  on  a  slope  of  1.537  feet  per 
1,000  feet  (8.11  feet  per  mile,  the  steepest  slope 
on  the  whole  line)  and  is  6  feet  A}i  inches  wide 
and  5  feet  4>i  inches  high. 

HYDRAULIC   GRADIENTS   AT   WINNIPEG   END  OF 
AQUEDUCT 

From  Mile  17  westward  toward  Winnipeg  the 
ground  falls  off  in  elevation  so  that,  to  deliver 
water  into  the  Winnipeg  reservoir,  the  aqueduct 
must  run  under  pressure,  and  here  again  enter  some 
interesting  hydraulic  problems.  All  the  aqueduct 
above  described,  that  is  from  Mile  17  eastward  for 
80  mile*,  has  a  discharging  capacity  of  8.>,wu,ww 
imperial  gallons  daily,  a  quantity  far  in  excess  of 
the  needs  of  Winnipeg  for  many  years. 

General  Conditions — The  plans  as  worked  out 
for  this  western  end  are  based  on  construction  de- 
tails such  that  quantities  up  to  28,500,000  gallons 
daily  may  be  delivered  by  gravity  through  the  sys- 
tem into  the  McPhillips  street  reservoir  in  Winni- 
peg at  elevation  769.5,  which  is  high-water  level  in 
that  reservoir.  That  is,  from  the  western  end  of 
the  gravity  flow  aqueduct  at  Mile  17  to  Deacon,  at 
Mile  13,  there  is  a  depressed  section,  having  a  di- 
ameter of  8  feet,  followed  by  49,900  lin.  feet  of 
5-foot  6-inch  lock-joint  pipe,  reaching  to  Red  river 
in  Winnipeg;  than  a  5-foot  diameter  cast  iron 
lined  inverted  siphon  under  the  river,  and  a  41  inch 
lock-joint  reinforced  concrete  pipe  11,400  feet  long 
through  the  streets  of  Winnipeg  to  the  McPhillips 
street  reservoir. 

As  a  part  of  the  system,  but  not  for  immediate 
construction,  it  is  planned  to  provide  at  Deacon, 
where  the  8- foot  and  5-foot  6-inch  concrete  pipe 
sections  join,  a  large  reservoir  holding  250.000,000 
gallons  of  water  to  serve  as  an  equalizing  basin  and 
as  a  safeguard  against  temporary  interruption  of 
flow  from  Shoal  lake,  should  this  be  necessary  to 
permit  repairs  or  cleaning  of  the  aqueduct. 

The  natural  ground  level  at  the  site  chosen  for 
this  large  reservoir  is  at  an  average  elevation  of 
about  774.5  and  the  water  level  will  vary  in  service 
from  791.0  to  797:  in  other  words,  it  will  stand 
from  1C.5  to  22.5  ft.  above  the  level  of  the  sur- 
rounding prairie. 


The  higher  level  represents  the  condition  when 
about  20,000,000  gallons  is  going  by  gravity  to  the 
McPhillips  street  reservoir,  and  the  lower  when 
about  115  million  gallons  daily  is  leaving  the  reser- 
voir and  is  distributed  to  the  various  communities 
forming  the  water  district,  35  millions  going  to  the 
bank  of  Red  river  by  gravity  and  being  boosted 
thence  through  the  4S-inch  pipe  line  to  the  Mc- 
Phillips street  reservoir,  and  the  balance  being  dis- 
tributed to  the  city  and  its  associated  communities 
from  other  points. 

In  order  to  properly  consider  the  hydraulic  prob- 
lems involved  in  the  west  end  of  the  aqueduct, 
from  the  Deacon  reservoir  to  Winnipeg,  it  will  be 
necessary  to  say  a  word  about  the  quantities  of 
water  required  by  the  different  communities  form- 
ing the  district,  the  rates  at  which  it  must  be  sup- 
plied, and  the  obligations  of  the  district  to  its  com- 
ponent parts  in  the  matter  of  purveying  the  water. 

ESSENTIAL  CONDITIONS  IN  GREATER  WINNIPEG  WATER 
DISTRICT  ACTS 

1.  The  corporation  is  required  to  furnish  water  "in  bulk" 
to  the  several  communities  forming  the  district.  The 
context  of  the  Act  discloses  that  the  words  "in  bulk' 
mean  quantities  of  water  at  ground  level  rather  than  at 
city  street  main  pressures.    In  other  words,  while  the 

District  is  not  authorized  to  pump  water  into  the  street 
mains  of  any  of  the  municipalities,  it  is  commanded  to 
furnish  water  to  any  one  or  all.  in  such  quantities  as 
they  may  severally  or  collectively  need  from  time  to 
time,  by  gravity  if  possible,  and.  if  not.  then  by  pump-  . 
ing  to  sufficient  head  to  cause  the  water  to  flow  from 
the  nearest  convenient  point  on  the  Districts  main 
conduit  to  the  nearest  point  at  the  corporate  limits  of 
the  municipality  in  question.  However,  this  Act 
specifically  states  that  the  main  conduit  shall  terminate 
at  a  point  adjacent  to  the  McPhillips  street  reservoir 
in  Winnipeg. 

2.  Any  municipality  having  water  conveyed  to  it  from 
the  District's  main  conduit  through  a  special  connection 
and  branch  conduit,  shall  pay  d}e  District  annually 
half  the  interest,  sinking  fund,  maintenance  and  opera- 
tion costs  in  respect  of  plant  and  construction  required 
to  convey  water  from  the  main  conduit  of  the  cor- 
poration to  the  municipality  in  question. 

3.  Any  municipality  having  a  system  of  water  mains  may 
deliver  water  through  these,  in  bulk,  to  another  munici- 
pality. 

4.  The  corporation  is  not  required  to  build  a  main  to 
deliver  water  to  any  municipality  when  another  munici- 
pality is  willing  and  able  to  deliver  it  an  adequate 
supply,  but  may  be  required  to  later  build  such  a  main, 
if  the  aforesaid  arrangement  is  terminated. 

5.  The  coporation  may  bear,  in  whole  or  in  part,  the 
cost  of  extending  the  existing  mains  of  any  munci- 
paliiy  to  the  boundary  of  another  to  avoid  the  cost 
of  direct  mains  from  its  work 

The  total  cost  of  work  under  contract  and  under 
way  in  Philadelphia  since  early  January  on  Munici- 
pal improvements,  including  paving  and  construe 
tion  of  sewers,  bridges  and  water  supply  systems,  is 
$7  030,630.  This  amount  covers  278  contracts,  164 
of  which,  totalling  $3,033,250.  were  for  paving 
work.  Seventv-two  contracts  are  for  sewers  and 
contracts  awarded  by  the  Water  Bureau  total  34. 

The  Board  of  Estimate  and  Apportionment  of 
New  York  City  has  appropriated  $4,177,000  for 
motor  operated  snow  removal  equipment,  for  the 
department  of  street  cleaning. 
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Immigration  Notes 

During  the  second  week  in  June  there  arrived  in 
New  York  9,132  immigrants.  Their  distribution 
to  their  final  destination  is  considerably  delayed  by 
lack  of  facilities  which  are  serious,  according  to 
Commissioner  Frederick  A.  E.  Wallis,  who  says 
that  the  station  at  Ellis  Island  is  over-crowded  and 
that  "this  dragging  along  with  stagnated  inspection, 
overcrowded  witness  rooms,  and  the  consequent 
unpardonable  delay  to  aliens  who  are  eager  to  g?t 
to  their  destinations,  must  be  corrected  or  we  will 
be  swamped  by  the  increasing  flow  of  immigrants." 

The  literacy  test  to  which  these  immigrants  arc 
submitted  consists  of  reading,  in  their  native  lan- 
guage or  any  other  language  that  they  may  choose, 
30  or  40  words  from  the  psalms.  A  large  number 
of  different  verses  are  printed  separately,  in  all  lan- 
guages, on  cards  that  are  used  by  the  inspectors  in 
such  a  way  as  to  prevent  fraud  by  memorizing 
verses  previously  given  out. 


Scores  of  colonies  of  Mennonites,  discouraged  by 
the  severe  climate  in  Manitoba  and  Saskatchewan, 
Canada,  having  an  estimated  total  of  about  8,000, 
are  immigrating  rapidly  to  the  lower  Mississippi 
valley. 


Notwithstanding  the  heavy  draft  required  to  sup- 
port the  standing  armies  still  maintained  in  Europe, 
an  increasing  number  of  their  working  men  are  im- 
migrating to  this  country,  and  the  accessions  to  labor 
here  arc  important,  though  far  less  than  the  pre- 
war ratio.  The  passport  laws  compel  the  pros- 
pective immigrants  to  obtain  the  vise  of  the  Amer- 
ican consul  nearest  his  residence  and  also  of  the 
American  consul  at  the  port  of  embarkation;  re- 
strictions which,  while  somewhat  reducing  the  nunr 
ber  of  immigrants,  undoubtedly  tend  to  secure  a 
much  better  class.  Most  of  them  come,  it  is  said, 
with  a  direct  objective,  such  as  to  join  friends  or 
relatives  already  settled  here,  and  much  good  could 
be  accomplished  by  a  competent,  disinterested  or- 
ganization that  would  instruct  and  persuade  and 
assist  these  immigrants  to  locate  at  those  points  and 
in  those  industries  where  they  arc  most  needed. 


While  construction,  agriculture  and  general  in- 
dustries throughout  the  country  are  suffering  and 
pleading  for  a  great  amount  of  labor  of  all  sorts, 
there  appears  to  be  no  abatement  of  the  Pacific 
Coast  opposition  to  Asiatics,  and  Governo.'  Stevens 
of  California  has  just  addressed  a  letter  to  U.  S. 
Secretary  of  State  Colby,  in  support  of  the  federal 
initiative  of  measures  to  deny  Asiatics  the  right  to 
all  land  purchases. 

The  Governor,  while  disclaiming  animosity 
against  the  Japanese,  does  not  wish  them  to  settle 
in  California  or  to  develop  a  Japanese  population 
there.  He  states  that  within  the  last  ten  years  the 
Japanese  population  in  California  has  increased 
from  about  41,000  to  87,000  and  believes  that  gov- 
ernment action  is  necessary  to  prevent  them  from 
retaining  possession  of  agricultural  lands  through 
personal  employment  contiacts.  If  the  Japanese 
are  not  desirable  land  holders  it  is  still  to  be  proved 
that  they  may  not  be  exceedingly  efficient  and  re- 


liable industrial  workers,  of  which  wc  stand  in  such 
urgent  need. 


Since  the  close  of  the  Revolutionary  War  33,000,- 
000  immigrants  have  entered  the  United  States,  and 
they  and  their  descendants  now  constitute  nearly  50 
per  cent  of  our  total  population.  Between  1776  and 
1890  there  were  «i,000,000  British  immigrants  and 
5,125,000  Germans,  but  since  1890  only  1,023,000 
Germans  among  17,000,000  immigrants. 


According  to  figures  recently  published  in  Otta- 
wa, the  immigration  into  Canada  during  April  and 
March  totaled  a  little  over  21,000,  or  nearly  3.000 
per  week,  of  whom  al*wt  47  per  cent  came  from 
the  United  States.  During  the  same  period  the 
immigration  into  the  United  States  hardly  exceeded 
12,000  per  week,  or  only  four  times  as  much  as 
that  of  a  country  with  one-twentieth  of  the  United 
States'  population.  If  there  had  been  no  emigration 
from  the  United  States  to  Canada  the  relative  in- 
crease in  the  population  of  the  two  countries  would 
still  have  been  about  1  to  ^/i,  or  more  than  twice 
as  great  as  the  ratio  of  the  respective  populations. 


During  the  week  ending  June  19,  10,527  aliens  ar- 
rived at  Ellis  Island,  New  York,  including  nearly 
i.000  reservists,  of  whom  1,500  were  Poles  who 
quit  the  mining  districts  of  this  country  two  years 
ago  to  join  the  Polish  army.  These  have  been 
inspected,  sent  to  Camp  Dix,  and  discharged.  Con- 
trary to  the  expectation  of  the  immigrant  inspectors, 
the  immigrants  now  arriving  are  said  to  be  of  a 
noticeably  better  class  than  those  coming  to  this 
country  before  the  war.  It  is  also  interesting  to 
note  that  deportations,  which  formerly  sometime* 
exceeded  3  per  cent  of  the  arrivals,  were  only  885 
out  of  the  152,987  immigrants  received  at  Ellis 
Island  during  February,  March,  April  and  May, 
or  only  a  trifle  more  lhan  yi  of  1  per  cent. 


According  to  the  Commonwealth  Steel  Co.,  St. 
Louis,  80  per  cent  of  injuries  received  by  their 
workmen  were  among  the  non-English  speaking 
employees,  who  constitute  only  34  per  cent  of  the 
force. 


K.  G.  I.ober.  New  York  representative  of  a 
Copenhagen  Company,  who  arrived  on  June  22d 
from  Copenhagen,  is  quoted  in  the  New  York 
Tribune  as  stating  that  th  *  very  serious  industrial 
conditions  now  existing  in  Denmark  are  due  to  the 
policy  of  the  radical  party  which  has  just  been  de- 
posed from  power.  He  says  that  the  government 
faced  bankruptcy  through  the  law  granting  strik- 
ers 8  per  cent  of  their  wages  while  on  strike,  and 
that  the  workers  refused  to  work  more  than  about 
10  or  15  hours  per  week  but  demanded  and  received 
7  meals  per  day. 

These  conditions  finally  caused  the  overthrow  of 
the  radical  power  and  the  organization  of  the  Dan- 
ish Helpful  Service,  whose  members  immediately 
began  the  operation  of  many  essential  industries 
that  were  idle  and  furnished  300  volunteers,  includ- 
ing bankers,  lawyers,  engineers  and  teachers,  who 
worked  all  departments  of  the  steamship  Frederick 
VIII,  just  arrived  from  Copenhagen. 
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Recent  Legal  Decisions 


MATERIALMEN'S  LIEU  FOR  MATERIAL  USED  IN  SEWER 
CONSTRUCTION 

The  Wisconsin  Supreme  Court  holds.  Worden 
Allen  Co.  v.  Wisconsin  Tunnel  &  Construction  Co.. 
1<<)  N.  W.  8<7,  that  a  sewer  is  machinery  under 
the  Wisconsin  statute  of  11)17,  section  3328,  giving 
a  materialman  a  hen  for  material  used  in  the  con- 
struction, repair,  or  removal  of  any  building  or 
machinery.  In  a  materialman's  proceeding  against 
a  city  to  recover  for  material  furnished  for  the  con- 
struction of  a  sewer  the  fact  that  part  of  the  ma- 
terials were  turned  over  by  the  municipal  contrac- 
tor to  another  subcontractor  did  not  deprive  the 
materialman  of  his  right  to  a  lien,  where  the  ma- 
terial was  actually  used  in  the  construction  of  the 
sewer. 


MATERIALMAN'S  CLAIM  AGAINST  CONTRACTOR'S  SURETY 
—EFFORTS  TO  COLLECT  DEBT 

The  Oregon  Supreme  Court  holds,  City  of  Pcn- 
dieton  v.  Jeffrey  &  Bufton,  188  Pac.  176,  that  under 
the  Oregon  statute,  L.  O.  L.,  section  <!2(it>,  requir- 
ing contractors  on  public  contracts  "promptly  '  to 
pay  materialmen,  a  contractor's  surety  was  obli- 
gated to  pay  such  bills  at  maturity.  The  material- 
man's efforts  to  collect  the  amount  due  from  the 
contractor  by  prosecuting  the  contractor's  claim 
against  the  owner,  foreclosing  a  mortgage  assigned 
to  it  by  the  contractor,  etc..  did  not  release  the 
surety  for  the  remaining  balance,  where  the  latter 
had  been  kept  informed  of  the  materialman's  ef- 
forts to  collect  the  debt. 


CONTRACT  FOR  SEA  WALL  HELD  INDIVISIBLE  MAKING 
CONTRACTOR  LIABLE  TO  REPLACE  PART  DAMAGED 
BY  STORM 

The  Connecticut  Supreme  Court  of  Errors  holds, 
City  of  Bridgeport  v.  Scott,  loy  Atl.  1<;2,  that  a 
contract  to  construct  a  sea  wall  for  a  city  involving 
excavation,  masonry  work,  the  use  of  concrete,  the 
placing  of  riprap  on  the  seaward  side,  the* driving 
of  piles,  etc.,  payment  to  be  determined  on  the  basis 
of  unit  prices  for  each  cubic  yard  of  excavation,  fill, 
cement  masonry,  etc.,  is  an  entire  contract  though 
the  amount  was  left  for  ascertainment  on  the  price 
basis  and  though  the  contract  provided  for  pay- 
ment by  installments  as  the  work  progressed.  The 
contractor  could  not.  therefore,  escape  liability  to 
replace  a  completed  portion  of  the  wall,  damaged 
by  a  storm,  on  the  theory  that  the  contract  was 
divisible. 

SUBSTANTIAL  PERFORMANCE  OF  CONTRACT  FOR  SEWAGE 
DISPOSAL  PLANT 

Action  was  brought  for  a  balance  due  on  a  con- 
tract for  the  erection  of  a  sewage  disposal  works 
in  a  borough,  alleging  substantial  performance,  and 
also  for  extra  work  and  other  items  arising  inci- 
dentally out  of  the  performance,  including  increased 
cost  from  mistake  in  location  and  elevation  of  the 
works,  excavations  not  contemplated  and  expense 
of  maintenance  of  plant  after  completion  and  no- 
tice.   The  trial  court  on  disputed  facts  directed  a 


verdict  for  the  borough.  The  New  Jersey  Court 
of  Errors  and  Appeals  holds,  Braunworth  v.  Bor- 
ough of  Verona,  109  Atl.  343,  that  the  question  of 
substantial  performance  of  the  contract,  as  well  as 
the  defendant's  liability  under  the  contract  for  ex- 
tra work  and  the  other  items  involved,  was  for  the 
jury,  and  reversed  the  judgment. 


CALLS  FOR  UNIT  PRICES  FOR  CONTINGENT  EXTRAS  AND 
WORK  FOR  WHICH  NO  UNIT  PRICES  ABE  PROVIDED 

A  municipality  advertised  for  proposals  for  lump 
sum  bids  for  a  sewage  disposal  plant  complete,  as 
per  plans  and  specifications,  and  also  unit  price 
bids  for  contingent  extras,  work  for  which  unit 
prices  were  not  provided  to  be  done  for  actual  cost 
plus  15  per  cent.  The  lowest  bidder  was  awarded 
the  contract.  While  he  was  in  the  midst  of  the 
work  and  the  foundation  which  had  been  called  for 
originally  was  nearly  completed,  the  borough  de- 
cided it  to  be  unsafe  to  bear  the  burden  proposed 
to  be  placed  on  it,  and  passed  a  resolution  that  the 
contractor  be  authorized  and  required  to  do  certain 
work  for  which  no  unit  prices  were  provided,  the 
total  cost  of  which  proved  to  be  far  in  excess  of 
$500.  After  this  work  was  practically  completed, 
the  borough  stopped  all  work,  and  later  ordered  the 
contractor  off  the  job.  The  contractor  sued  for 
payment  for  extras,  delays  caused  by  the  borough, 
the  maintenance  of  his  plant  and  force  on  the 
job  while  idle,  and  the  value  of  materials  not  in- 
corporated in  the  work. 

The  New  Jersey  statute,  P.  L.  IS  12,  p.  .V.N),  pro- 
vides that  whenever  it  shall  be  lawful  for  a  public 
body  to  let  contracts  for  doing  work  or  furnishing 
materials  or  labor,  where  the  sum  to  lx>  expended 
exceeds  $500.  the  action  of  such  public  body  in  en- 
tering into  any  such  contract  shall  be  invalid,  unless 
there  shall  first  be  public  advertising  for  bids  and 
awards  made  to  the  lowest  bidder.  The  New  Jersey 
Court  of  Errors  and  Appeals  holds,  Ippolito  v.  Bor- 
ough of  Kidgefield.  H>!>  Atl.  33?,  that  there  is  noth- 
ing in  that  statute  which  forbids  a  call  for  unit 
prices  for  contingent  extras  and  the  doing  of  other 
work  for  which  unit  prices  are  not  provided  for 
cost  plus  lr>  per  cent.  The  insertion  of  such  pro- 
visions in  a  contract  is  a  protective  measure  to  the 
public  in  the  event  of  modification  of  the  work 
caused  by  an  unforseen  emergency  or  as  an  inci- 
dent to  the  work  provided  for  in  the  original  con- 
tract. The  municipality  is  always  protected,  be- 
cause whether  this  is  so  or  whether  the  e  xtra  work 
is  the  result  of  an  effort  to  evade  the  statute,  are 
questions  for  the  jury.  Nonsuit  was  therefore  re- 
versed. 


SUBCONTRACTORS,    ABANDONING   CONTRACT    FOR  CON- 
TRACTOR'S DELAY.  CAN  SHOW  CHANGED  LABOR 
CONDITIONS 

In  an  action  for  breach  of  contract  by  the  general 
contractor  for  the  erection  of  a  postoffice  building 
against  the  subcontractor  for  all  the  labor  and  ma- 
terial necessary  to  complete  the  building  except  pile 
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driving  and  excavation,  it  appeared  that  it  was  con- 
templated by  the  subcontract  that  work  there- 
under was  to  commence  within  a  reasonable  time 
after  a  certain  date.  The  sul>contractor  repudiated 
the  subcontract  because  of  the  general  contractor's 
unreasonable  delay  in  having  the  piling  and  foun- 
dation in  proper  shape  for  commencement  of  work 
by  the  subcontractor.  It  was  held,  Interstate 
Constr.  Co.  v.  U.  S.  Fidelity,  etc.,  Co.,  Michigan 
.Supreme  Court,  171  X.  W.  17:1,  that  the  subcon- 
tractor could  show  in  the  action  that  the  changed 
labor  conditions  caused  by  the  general  contractor's 
unwarranted  delay  would  have  imposed  an  extraor- 
dinary and  unwarranted  burden  on  the  subcon- 
tractor. Under  the  subcontract  the  general  con- 
tractor was  held  under  obligation  to  do  the  pile 
driving,  pit  digging  and  pile  cutting  before  the  sub- 
contractor was  obliged  to  perform  the  part  of  the 
work  covered  by  the  subcontract,  as  certainlv  as  if 
the  obligation  had  been  so  definitely  expressed  in  the 
subcontract. 


INACCURATE  USE  OF  LANGUAGE  IN  FRAMING  CONTRAC- 
TOR'S CLAIM 

The  contractor  for  the  construction  of  a  sewer- 
age system  for  a  borough  was  refused  permission  to 
complete  the  contract,  the  borough  forcibly  stopping 
the  work.  The  contractor  sued  for  damages  and 
recovered  a  verdict  and  judgment.  On  appeal  the 
borough  contended  that  the  contractor  had  "'rescind- 
ed" the  contract,  and  therefore  could  not  recover 
under  it.  The  contractor's  notice  to  the  borough  on 
its  breach  of  the  contract  read:  "Wc  c<  nsent  to  a 
rescission  of  the  said  contract  and  notif>  you  that 
we  do  rescind  for  the  above  reasons.  We  demand 
that  you  give  payment  to  us  of  all  moneys  due  to 
date  for  work.  I  a  ho/  and  materials  furnished  to  you 
under  and  pursuant  to  the  terms  of  the  contract  at 
the  rates  mentioned  in  said  contract."  The  New 
Jersey  Court  of  Errors  and  Appeals  holds,  Cava- 
nagh  v.  Uor.  of  Ridgefield,  10*)  Att.  515.  that  it  is 
plain  the  contractor  did  not  intend  legal  and  techni- 
c;J  rescission.  The  notice  w.is  in  effect  that,  because 
of  default  on  the  part  of  the  borough,  the  con- 
tractor would  no  longer  attempt  to  proceed  with 
the  contract,  but  would  hold  the  borough  for 
moneys  due  under  the  contract.  The  language  used 
was  inapt,  but  the  contract  atid  attendnnt  circum- 
stances showed  that  what  the  contractor  mernt  was 
in  effect  "you  have  stop|>cd  us  and  refuse  to  pay : 
very  well,  we  submit,  but  claim  for  what  we  have 
done."  This  was  not  technically  a  rescission  of  the 
contract,  but  merely  an  acceptance  of  the  situation 
which,  as  the  jury  must  have  found,  was  brought 
about  by  the  fault  of  the  borough.  Judgment  for 
the  omtractor  was  therefore  affirmed. 


SHRSTY  MUST  SHOW  THAT  CHANGE  IN  CONTRACT  ALTERS 
COST 

A  contractor  for  street  paving  defaulted  after 
giving  surety  bond  and  the  city  rcadvtrtised  and 
awarded  the  contract  to  another.  The  contracts 
were  alike,  except  that  in  the  first  the  binder  was 
to  contain  bitumen  in  quantity  from  three  to  five 
per  cent,  of  the  mixture,  and  the  second  from  four 
to  six  per  cent,  of  the  mixture.  The  price  in  the 
latter  contract  was  higher.  The  city  sued  the  surety 
for  the  loss  it  suffered,  and  obtained  verdict  and 


judgment.  The  Pennsylvania  Supreme  Court 
holds,  City  of  Philadelphia  v.  Ray,  10M  Att.  689, 
that  as  the  evidence  did  not  show  that  at  the  time 
the  change  in  the  contract  was  made  it  resulted 
in  an  increase  of  cost,  the  trial  court  would  not 
have  been  warranted  in  directing  a  verdict  for  the 
surety,  and  the  judgment  was  affirmed. 

dTT  ENGINEER  AS  ARBITER  UNDER  CONTRACT  A8  TO 
EXCAVATION 

Where  the  parties  to  a  construction  contract 
agree  to  abide  by  the  decision  of  an  engineer  or 
architect  having  the  supervision  of  the  work,  as  to 
the  amount  and  quality  of  work  to  be  done  and  paid 
for,  his  decision  is  binding  upon  the  parties  unless 
it  was  based  on  fraud,  dishonesty,  or  collusion.  The 
<  >hio  Supreme  Court  holds,  Fred.  R.  Jones  Co.  v. 
Fath,  126  N.  E.  878,  that  the  mere  fact  oi  disagree- 
ment between  the  representative  of  a  subcontractor 
and  the  city  engineer  as  to  the  quantity  of  excava- 
tion, and  a  settlement  on  his  basis  to  relieve  the  city 
from  liability  to  suit,  which  settlement  the  con- 
tractor accepted  because  of  fear  that  the  city  would 
exact  a  penalty  for  not  completing  the  work  on  time, 
is  no  evidence  of  fraud  or  bad  faith  on  the  part  of 
the  city  engineer. 

EXTENSION  OF  TIME— INJUNCTION  OBTAINED  BT  CON- 
TRACTOR 

Under  a  provision  authorizing  the  extension  of 
the  time  for  completion  of  a  paving  contract  if 
the  work  should  be  delayed  by  an  injunction,  the 
Kansas  City  Court  of  Appeals  holds,  Williams  v. 
Van  Dcuscn,  2l'i  S.  W.  3I»5,  that  the  contractor 
cr:nnot  rely  upon  an  injunction  pronounced  at  his 
own  instance  and  claim  credit  for  the  'ime  caused 
by  the  delay  arising  therefrom.  In  Mc.  I.cod  v. 
i  cuius.  :il  Neb.  I,  47  \".  W.  47:1.  a  buiiding  con- 
tractor was  not  given  the  benefit  of  time  covered 
by  a  strike  of  his  employees  which  was  caused  by 
his  own  wrongful  and  voluntary  act.  And  in 
Mahoncy  v.  Smith.  I't2  App.  Div.  2!U,  lit!  N.  Y. 
Supp.  1  <>!»  J .  a  voluntary  lock-out  by  a  contractor 
;igainst  his  employees  was  held  to  be  no  valid  ex- 
cuse for  failure  to  complete  his  work  within  the 
contract  time,  even  though  there  was  a  clause  in  the 
contract  making  a  strike  a  valid  excuse  for  delay. 

STREET  PAVING  TAX  BILLS— PERFORMANCE  OF  WORK 

In  a  proceeding  by  a  paving  contractor's  assignee 
for  mandamus  to  compel  the  city  to  issue  tax  bills 
for  street  paving,  which  the  city  refused  to  do  be- 
cause of  defective  work,  the  Missouri  Supreme 
Court  held,  State  v.  Dickey.  21W  S.  W.  .'HW,  that 
mandamus  would  not  lie  where  it  was  doubtful 
whether  the  contract  had  been  performed^and  the 
surety  had  failed  to  remedy  the  defects. 

INTERFERENCE  WITH  CONTRACTOR  ON  PUBLIC  WORK  BY 
GOVERNMENT 

The  Circuit  Court  of  Appeals.  Eighth  Circuit, 
holds,  Sims.  v.  United  States,  26.'}  Fed.  48,  that 
provisions  of  a  government  contract  for  building  a 
levee  that  damage  or  injury  to  any  part  of  the  work 
before  acceptance  should  be  repaired  bv  the  con- 
tractor at  his  expense,  did  not  require  him  to  re- 
build at  his  expense  parts  destroyed  by  flood  and 
caused  by  acts  of  the  government  officer,  who  had, 
without  warrant  in  the  contract,  taken  temporary 
possession  and  excluded  the  contractor. 
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NEWS  OF  THE  SOCIETIES 


the  situation  constitutes  an  imminent 
danger  to  the  community. 

THE  WESTERS  SOCIETY  OK 


Jul)  SB-30  —  INTEKNATIONAL 
ASSOCIATION  OF  F1KE  ENOl- 
NKKRS.  Annual  convention.  To- 
ronto. Canada.  Secretary.  Stephen  K. 
HtM-y.  Municipal  Hldg.,  New  York. 

Auk.  3©-S*pt.  9  AMERICAN  PUB- 
LIC HEALTH  ASSOCIATUON.  San 
Francisco.    Omcc  of  secretary. 

S*pt.  7-16^-N  E  W  ENfll.  A  N  V 
WATEK  WOllKS  ASSOCIATION. 
Annual  convention.  Holyokc,  Mass. 
Secretary,  Frank  J  UilToru,  7ir>  Tro- 
mont  Tcmplo.  Boston.  Mass 

Sept.  18-17  —  AM  KltlCAN  lUltLlC 
HEALTH  ASSOCIATION.  Boston. 
Max*a<-hu8ettB 

Sept.  1S-1T —  AMERICAN  I'L  BLIC 
HEALTH  ASSOCIATION.  Annual 
convention.  Sun  Francisco.  Cal. 

S*pt.  1»-I7  —  SOUTH  WESTERN 
WATEIl  WOllKS  ASsAXMATlION 
Annual  convention.  St.  Charles  Hotel. 
New  Orleans.  I>a.  Socrtary,  E.  L 
Kulkcrson.  Waco,  Texas. 

Srpl.  SO-23  —  SOUTHWESTERN 
WATEK  WOKKS  AfeViOCl ATION.  An- 
neal convention.  St.  Charles  Hotel. 
New  Orleans.  La.  Secretary.  E.  L. 
Fulkerson,  Waco.  Texas. 

itvt.    12-14  AMERICAN  SOCIETY 

FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention  St.  Louis.  Mo 
Secretary.  Charles  Carroll  Brown.  CJl 
Lincoln  Avenue,  Valparaiso.  III. 


LOCAL  ASSOCIATION  OK  AMERICAS 
SOCIETY  OK  CIVIL  ENGINEERS 
Southern   California  Association. 

Organized  1914.  \V.  K.  Barnard, 
president ;  Floyd  G.  Desscry,  secre- 
tary, 514  Central  Building,  Los  An- 
geles, Cal. 

The  Southern  California  Associa- 
tion of  members  of  the  American 
Society  of  Civil  Engineers  (Los  An- 
geles, Cal.)  holds  regular  monthly 
meetings  on  the  second  Wednesday 
of  each  month,  the  December  meet- 
ing being  the  annual  meeting. 

Informal  luncheons  in  connection 
with  the  Joint  Technical  Societies 
of  Los  Angeles  are  held  at  12.15 
p.  m.  every  Thursday  at  the  Broad- 
way Department  Store  Cafe. 

Spokano  Association.  Organized 
1914.  Alfred  D.  Butler,  president; 
Charles  E.  Davis,  secretary-treas- 
urer. 401  City  Hall,  Spo'<ane,  Wash. 

The  regular  meetings  of  the  as- 
sociation are  held  on  the  second 
Friday  of  each  month,  except  July 
and  August. 

Toxas  Association.  Organized 
1913.  Hans  Helland,  president ;  E.  N. 
Noyes,  secretary,  Deere  Building. 
Dallas,  Tex. 

AMERICAN  KNQ.INURMO.  COUNCIL 

At  its  regular  meeting  June  17,  1020, 
after  hearing  a  report  on  the  Organ- 
isation Conference,  Engineering 
Council  took  the  following  actions  r 

"Voted:  That  Engineering  Council 
hcartilv  endorse  the  plan  of  organiza- 
tion of  the  Federated  American  Engi- 
neering Societies  and  the  American 
Engineering  Council,  adopted  by  the 
organizing  conference  of  technical  so- 
cieties in  Washington  June  3  and  4, 
and  authorize  its  executive  committee 
to  proffer  and  perform  on  the  part  of 


council  such  assistance  as  may  be  prac- 
ticable in  completing  the  work  of  the 
Organizing  Conference  and  of  the 
Joint  Conference  Committee  of  the 
pounder  Societies  in  establishing  the 
American  Ijigincering  Council. 

"Voted:  That  Engineering  Council 
authorize  its  Executive  Committee  to 
deal  with  any  question  of  co-operation 
with  the  Joint  Conference  Committee 
of  the  Founder  Societies,  relating  to 
the  iiermarscnt  organization  of  the 
Federated  American  Engineering  So- 
cieties, which  may  conic  up  during 
the  iimincr. 

"N  oted-  That  the  secretary  be _  in- 
structed to  invite  t«>  future  meetings 
of  Ei>«ini'cring  Council  delegates  of 
the  »ofielics  participating  in  the  Or- 
ganizing Conference  in  Washington. 
I  urn-  t  and  A,  and  editors  of  technical 
'journals  ivh.  may  be  interested" 

CANADIAN    INDUSTRIAL  COUNCIL 

The  Industrial  Conditions  Act  ot 
Manitoba,  enacted  as  a  result  of  Win- 
nipeg strikes,  provides  a  joint  council 
consisting  of  rive  members  with  one 
cx  officio  judge;  two  representing 
employers,  two  employees,  and  one 
appointed  by  Governor  to  represent 
public.  The  council  investigates  all 
matters  connected  with  industrial  con- 
ditions, including  cost  of  living,  unem- 
ployment, unfair  profits  and  unfair 
wages  The  right  of  employees  to 
bargain  collectively  is  recognized  and 
the  sarrcdncss  of  contracts  is  insisted 
on. 

vun     YORK    SECTION  AMERICAN 
SOCIETY  OK  CIVIL  ENGINEERS 

At  the  annual  meeting  of  the  New 
York  section.  American  Society  01 
Civil  Engineers.  May  12,  William  J. 
Wilgus  presented  a  paper  on  the  rail- 
road problems  in  relation  to  the 
metropolitan  district,  dealing  with  an 
immediate  solution  of  the  nation's 
railroad  problem  as  the  first  consid- 
eration. It  considered  New  York  as 
the  world's  principal  gateway  to  the 
I'nited  States  and  "the  terminal  sore 
spot"  of  'lie  nation,  and  showed  that 
ilie  separation  of  New  York  City 
from  the  mainland  is  the  principal 
cause  of  an  intolerable  situation, 
while  the  narrow  piers  without  tracks, 
trains  and  motor-truck  driveways  are 
cause  for  excessive  terminal  costs 
and  delays. 

An  outer  beltline  was  suggested  for 
linking  New  York  City,  other  than 
Manhattan,  with  the  mainland,  and 
unification  and  electrification  of  the 
terminal  zone,  and  the  modernizing 
of  the  water-front  were  recommended 
as  corollaries  of  the  outer  beltline. 

Diffusion  of  terminals  and  markets, 
and  store-deor  collections  and  deliv- 
eries were  suggested  for  Manhattan, 
and  Stapleton,  Saten  Island,  was 
presented  as  an  ideal  location  for 
modern  port  development.  A  con- 
tinued failure  to  do  anything  to  meet 


At  a  regular  meeting  held  June  21, 
the  Western  Society  of  Engineers,  dis- 
cussed a  paper  presented  by  L.  Con- 
dron.  on  State  Registration  of  Engi- 
neers which  called  attention  to  the  lack 
of  uniformity  of  rights  and  the  respon* 
sibililies  of  engineers  engaged  in  in- 
terstate practice  and  for  the  necessity 
of  experience  and  attainments  rather 
than  high  examination  marks. 

NEW  HAMPSHIRE  OOOI»  ROADS 
ASSOCIATION 

The  quarterly  meeting  of  the  New 
Hampshire  Good  Roads  Association 
was  held  at  Franklin,  N.  H..  June  10th. 
The  principal  subjects  discussed  were 
snow  plows  and  snow  removers  and 
the  clearances  of  overhead  bridges.  A 
resolution  protesting  against  the  em- 
bargo on  road  construction  materials 
was  passed  and  copies  were  ordered  to 
be  forwarded  to  the  state  senators  and 
congressmen.  French  roads  and  road- 
building  were  discussed  by  returned 
officers  of  the  American  Expeditionary 
Force  that  respectively  applauded  the 
superior  excellence  of  French  roads 
and  the  superiority  of  American  road- 
building  methods.  The  program  in- 
cluded luncheon  and  an  automobile 
over  a  section  of  the  recently  improved 
Hanover  Road  to  Webster  Lake. 

MASSACHUSETTS  HIGHWAY 
ASSOCIATION 

The  summer  field  day  of  the  Massa- 
chusetts Highway  Association  at 
Quinry  and  at  Nantasket  Beach  in- 
cluded a  visit  to  the  Snuantum  Works, 
luncheon,  a  trip  through,  the  Fall  River 
Ship  Works,  addresses  from  a  num- 
ber of  prominent  men  and  a  typical 
shore  dinner  accompanied  by  an  ela- 
borate cabaret  show. 

During  7  weeks  in  May  and  June, 
the  Massachusetts  State  Department  of 
Public  Highways,  has  awarded  five  im- 
portant contracts  aggregating  nearly 
$530,000,000  for  cement  concrete, 
bituminous  concrete,  and  bituminous 
macadam  roads. 

•SOCIETY     OK     MUNICIPAL  ENGI- 
NEERS OK  PHILADELPHIA 

At  its  June  23rd  meeting,  the  So- 
ciety of  Muncipal  Engineers  of  Phila- 
delphia elected  as  president,  Frank  E. 
Maize;  vice-presidents,  Charles  From- 
mer.  James  S.  Shute  and  Seth  M.  Van 
Loan;  secretary.  Chas.  H.  Stevens; 
treasurer.  William  J.  Logan. 

NASHVILLE  ENGINEERING 
ASSOCIATION 

A  special  committee  of  the  Nashville, 
Tenn.,  Engineering  Association  has 
been  appointed  to  raise  an  endowment 
fund  of  $500,000  for  the  engineering 
department  of  Vandcrbilt  University 
and  to  secure  $10,000  for  the  purchase 
of  machinery  for  the  engineering  la- 
boratory there.  At  the  present  time 
suitahlc  machinery  can  be  bought  from 
the  United  States  government  for  a 
discount  of  15  per  cent  less  than  cost 
and  it  is  hoped  that  the  city  of  Nash- 
ville will  contribute  $200.00  of  the  re- 
quired endowment. 
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New  Appliances 

Describing  New  Machinery,  Apparatus.  Material*  and  Method*  and  Recent  Interesting  Installation* 


HAMIOME  \RW  (OM  ItKTK  PA1  BH 

Traction 

The    new    21-foot    (wet    mixed  I 
KaiiMimc  paver  weighs  '.'i.OOO  pounds 
and    can    proceed    almost  anywhere 
under  its  own  power,  over  very  ir 
regular  or  soft  ground  at  a  speed  of 


'/«  mile  per  hour  forward  or  reverse, 
can  move  over  the  subgradc  or  the 
finished  surface  of  any  highway  un- 
der construction  without  requiring 
any  track  laying,  whenever  there  is 
steam  in  the  boiler  to  operate  the  en- 
gine that  drives  the  mixer,  and  the 


PIPE  "I  \  iiim.  MACHINE 

A  power  driven  pipe  bending  ma- 
chine with  capacity  up  to  pipes  of  an 
outside  diameter  of  2.375  inches  has 
been  put  on  the  market  by  the  Wal- 
lace Supplies  Manufacturing  Com- 
pany. With  it  and  the  equipment 
shown  in  the  illustration  (where  the 
small  figure  at  the  base  is  an  addi- 
tional forming  head  designed  for  1- 
inch  standard  pipe)  bends  call  be 
made  cold,  without  the  use  of  an  in- 
side follower,  or  floating  mandrel,  on 
pipe  1  inch,  19  inches.  \i  inches  and 
2  inches  in  inside  diameter  through  an 
arc  of  00  degrees  to  a  radius  of  6  to 
14  inches.  Special  forms  and  inside 
follower  bars  can  be  provided  to  suit 
specifications. 

The  outside  follower  bar  operates 
between  the  tube  and  the  roller  in 
such  a  way  as  to  support  the  tube  for 
a  greater  distance  and  obviate  the  de- 
pression which  otherwise  generally 
shows  on  the  tube  when  the  roller 
operates  directly  on  the  material. 

The  roller  bracket  is  adjustable  for 
forms  up  to  15  inches  diameter  and 
has  a  narrow  screw  adjustment  to 
force  the  tube  into  the  form  and  to 
hold  the  follower  bar  dose  to  it. 
The  machine  is  operated  by  levers  for 
forward  and  reverse  friction  clutch 
pulleys  with  adjustable  stops  to  suit 
any  degree  of  bend  required. 

Tubes  1  inch  in  diameter  with  walls 
of  1-32  and  1-lfl  inch  thickness  can 


Marion  crawler  traction  with  a  10 
fool  x  13  inch  bearing  surface  on 
each  side  of  the  machine  that  re- 
duces the  ground  pressure  to  10 
pounds  per  square  foot. 

The  mounted  axles  are  equalizing 
levers,  the  outer  ends  of  which  carry 


/ 


the  crawler  driver.  The  inner  ends 
carry  a  pair  of  rollers,  that  in  turn 
are  attached  to  an  equalizing  lever. 
This  gives  an  equal  distribution  of 
weight  over  the  sprocket,  and  the  two 
currying  rollers  in  each  group  regard- 
less of  any  unevenness  of  the  ground. 


be  bent  with  inside  follower  bars  and 
outside  follower  bars  to  radius  of 
ii  and  4  inches,  respectively,  and  heav- 


MACIIINK  FOR  MENDING  PIPF.  FROM 
1  TO  2  INCHES  IN  DIAMETER 

icr  tubes  can  be  bent  with  the  outside 
follower  bar  only.  The  addition  of 
special  equipment  provides  Jar  easily 
transformm.-;  the  machine  for  bending. 


INDUSTRIAL  NOTES 

PROFITABLE    MOTOR  TRICKS 

A  United  States  Motor  Truck 
Company's  model  H  S'/b-ton  truck 
was  used  three  years  for  building 
roads  in  Mississippi,  for  hauling 
cotton  seed  and  for  service  as  a  farm 
tractor  with  a  very  low  rate  of  gaso- 
line and  oil  consumption  and  a  total 
bill  of  only  $27.50  for  upkeep.  The 
owner  was  so  much  pleaded  that  he 
secured  the  agency  and  has  disposed 
of  a  number  of  this  kind  of  trucks  in 
his  territory. 

In  another  part  of  the  same  state  a 
contractor  built  during  last  year  75 
miles  of  gravel  roadway  with  seven 
motor  trucks,  four  of  which  were  of 
the  U.  S.  type,  averaging  100  miles 
per  day  on  1  pint  of  gasoline  per  mile. 
The  trucks  were  fitted  with  U.  S. 
steel  bodies  having  automatic  tail  gate 
release  and  spreading  device,  each  ot 
which  saved  the  work  of  4  men.  The 
contractor  figured  that  each  truck  did 
the  work  of  8  teams  at  one-quarter 
of  thr  cost.  The  average  cost  for  in- 
spection and  repairs  for  the  season 
was  f-IM.39  per  truck. 

1.IMK  IN  CONCRETE  AND  MORTAR 

The  National  Lime  Association  has 
Issued  bulletin  No.  303  entitled.  "Test 
Data  on  Lime  in  Concrete  and  Mor- 
tar," a  study  of  tests  and  experiments 
on  the  effects  of  hydratcd  lime  when 
added  to  concrete  mixtures  under 
varying  conditions  and  for  varying 
purposes,  together  with  comments  and 
field  observations,  by  T.  B.  Shcrtzer. 

The  pamphlet  has  17  pages,  illus- 
trated, and  gives  data  of  tension  tests 
conducted  by  the  Chief  of  Engineers. 
U.  S.  Army,  compression  tests  con- 
ducted by  the  H.  M.  Spackman  Engi- 
neering Company  I-aboratory.  beam 
tests  conducted  at  the  Pennsylvania 
State  College,  salt  water  tests  made 
by  the  Diavo  Construction  Company 
at  Sparrows  Point,  Maryland,  water- 
tight tests  made  by  Sanford  E. 
Thompson,  Boston,  tests  on  brick 
mortar  and  brick  piers  by  Prof.  J.  S. 
Macgregor  of  Columbia  University, 
and  reports  on  their  use  on  hydratcd 
lime  from  a  number  of  prominent  en- 
gineers and  contractors.  This  bulle- 
tin, together  with  a  number  of  others 
referring  to  the  use  of  lime  in  con- 
struction work  will  be  sent  free  on 
application  to  the  National  Lime  As- 
sociation, Washington,  D.  C. 

ELECTRO  BLEAOHINQ  OAS  CO. 

The  Electro  Bleaching  Gas  Com- 
pany, manufacturers  of  liquid  chlo- 
rine, announce  that  they  now  have 
ready  for  mailing  to  interested  appli- 
cants, a  reprint  from  the  Journal  of 
the  American  Waterworks  Associa- 
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lion  of  last  year,  entitled,  "Relation 
of  the  Chemical  Industry  at  Niagara 
Falls  to  the  Waterworks."  This  re- 
print and  discussion  forms  an  IB-page 
illustrated  article  by  John  A.  Kienle 
on  the  manufacture  of  chlorine  and 
bleaching  powder  and  on  the  chlorina- 
tion  of  water  supplies,  with  diagrams 
and  other  statistics  showing  the  rela- 
tion of  chlorinated  water  supplies  to 
typhoid  death  rates. 

r'OMPRKMNRD   AIK  HAT  A 

A  series  of  twelve  separate  and  in- 
dependent chapters  on  various  data 
connected  with  the  development  and 
application  of  compressed  air  to  engi- 
neering and  construction  and  mechani- 
cal operations,  have  been  issued  by  the 
Ingersoll-Rand  Company,  neatly 
bound  by  them  in  a  4Vt  x  6%  flexible, 
gilt  lettered  cover,  and  distributed 
among  engineers  and  contractors  in- 
terested in  the  use  of  compressed  air. 

These  data  arc  comprehensive  and 
authctritivc  and  give  a  large  amount 
of  reference  and  detailed  information 
<>f  value  in  estimating,  designing  and 
conducting  a  large  number  and 
variety  of  important  operations,  es- 
pecially in  field  work  such  as  riveting, 
chipping,  caulking,  drilling,  boring, 
tamping  and  hammering  with  pneuma- 
tic tools  and  the  operation  of  tripod 
and  jackhammer  drills  for  rook  cut- 
ting. <|uarry  work  and  the  like,  for 
driving  drift  bolts  or  lag  screws,  for 
'In-rating  hoists  and  compressed  air 
engines  and  pumps.  for  driving 
foundation  piles  and  sheet  piles,  for 
painting  and  sand-blasting  and  for 
many  either  standard  and  special  op- 
erations. 

There  are  descriptions  of  work 
completed  and  of  the  methods  of 
carrying  out  various  operations,  dia- 
grams and  instructions  for  installing 
equipment,  definitions,  and  explana- 
tions, numerous  tables  of  costs  data, 
dimensions  and  other  standard  infor- 
mation together  with  illustrations  of 
standard  air  tools  and  machinery  and 
of  their  application.  The  book  is  on 
heavy  calendared  paper  and  contains 
pages  e>f  attractive  and  well  ar- 
ranged data  nxclusive  of  20  pages  of 
indexing  that  enables  any  subject  to 
be  easily  located. 

AMKItl*  *\-I.A    FHAXCK   t  OMPANY 

The  American-La  France  Fire 
Engine  Company,  Inc.,  announces 
the  sale  during  April  of  pumping 
engines  to  20  different  cities,  includ- 
ing Manila,  P.  I.,  and  trucks,  cars 
and-  other  important  apparatus  to 
13  other  cities.  The  above  ship- 
ments were  supplemented  by  70 
sales  of  important  apparatus  during 
the  same  period  of  time 

OITINO    OF    YIOHRIIS  KNOWI.F.*' 
I'.MPI.OVEKS 

Employees  of  the  organization  of 
Morris  Knowles.  Inc.,  engineers,  of 
Pittsburgh.  Pa.,  participated  in  their 
regular  annual  outing  June  12th  at 
W'.vi'ord  Park.  Races  and  a  baseball 
game  were  features  of  the  afternoon, 
and  many  of  the  ''On  employes,  their 
families  and  friends  participated.  The 
Kill  game  was  hetween  team?  made 
up  from  the  f.'th  and  l.'ttb  doors  and 
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the  11th  floor  of  the  Jones  Bldg.,  and 
resulted  in  a  victory  to  the  latter.  The 
fer.st  served  at  6:30  by  a  special  com- 
mittee was  laid  on  lahl*?  arranged 
under  the  trees.  Jaiz  music  was  fur- 
nished by  ;.  local  band  and  dancing 
continued  throughout  the  evening. 

Besides  the  local  attendance  there 
were  present  R.  F.  McDowell  of  the 
Cleveland  Office.  \V.  W.ide  Shidlcr 
of  the  Youngstown  office,  and  several 
employees  of  the  Windsor,  Ontario. 
Canada  office. 

PERSONALS 

Butts,  C.  M.,  has  been  appointed 
chief  assistant  engineer  of  Butte 
County,  Cal. 

Ilanua.  Davis,  has  been  appointed 
superintendent  of  water  works. 
Windsor,  Ont. 

Cunningham,  Max  L.  state  en- 
gineer of  the  Oklahoma  Depart- 
ment of  Highways  has  resigned  to 
become  vice-president  and  chief  en- 
gineer of  the  Municipal  Excavator 
Company.  Oklahoma  City.  Okla. 

Stayton,  Col.  E.  M..  civil  engineer, 
has  been  aui>e>inteil  member  of  the 
Board  of  Control  of  the  Kansas  City 
Railway  Company,  representing  the 
city. 

R«.berts.  K.  M..  civil  ?  mincer,  has 
be.-n  appointed  general  manager  of  the 
Chamber  of  Commerce,  Bi.umioiu. 
Tev.as. 

Huntington,  P.  P.,  has  been  ap- 
pointed city  engineer  of  Chippewa 
Falls.  W  isconsin, 

Per  ring.  H.  G.,  has  been  appointed 
city  engimcr  of  Battimorc,  Md. 

Smith,  I{.  D..  railroad  eonstruction 
engineer,  Chicago,  died  May  1.4th. 

Sprart,  T.  A.,  has  been  appointed 
superintendent  in  charge  of  roads  for 
the.  Ottawa  Suburban  Roads  Conimis- 
s  ion . 

Briiidle,  T.  S.,  has  hern  appointed 
chief  engineer  of  Ohio  State  Highway 
Department. 

Brandow,  E.  E..  has  been  appointed 
bridge  engineer  Pennsylvania  State 
Hv.-bway. 

C.ivan,  Albert,  has  been  appointed 
assistant  state  engineer.  California 

Blunt,  Grover  A„  has  been  appointed 
county  engineer  of  Dubuque  County. 
La 

Dunn.  H.  I...  has  liec-n  appointed  su- 
perintendent of  street  construction  at 
Columbus.  Ca. 

Barstow.  C..  F.  has  been  appointed 
location  engineer  of  St.  Louis  County. 
Minnesota. 

Lawyer.  Van  E.  engineer  of  Scho- 
harie t  ounty.  New  York,  has  been 
appointed  supervisor  in  the  New  York 
State  Highway  Department. 

Ford.  F  L..  has  been  appointed 
general  manager  of  the  Connecticut 
National  Pavements.  Inc. 

Wright.  Je>hn  B..  consulting  high- 
way engineer,  has  been  appointed 
municipal  manager  of  Springfield.  Vt. 

Wallace.  Frank,  has  been  appointed 
resident  engineer  of  the  U-  S.  Bureau 
of  Public  Works  at  Missoula.  Mont 

Boutelle.  Geo.  J.,  has  been  elected 
citv  engineer  of  Chester.  Pa. 

Meaehatn.  J.  C.  has  been  appointed 
engineer  of  road  construction  in  Clay 


District,  Marshall  County.  West  Vir- 
ginia. 

Walmslcy,  J.  M.,  has  been  ap- 
pointed road  superintendent  Mont 
gomery  County,  Pa. 

Johnson,  V.  D..  has  been  appointed 
engineer  of  street  construction,  Roa 
note.  Va. 

Chapteau.  S.  J.,  Civil  engineer,  has 
been  appointed  representativ  for 
Canada  on  the  Board  of  Control  for 
thc  construction  of  the  compensating 
works  in  St.  Mary's  River. 

Davey,  W.  B..  chief  engineer  of  the 
Orleans  Parish  Levee  Board,  has 
been  appointed  city  engineer  of  New 
Orleans. 

Sheridan.  C.  J.,  has  been  appointed 
deputy  engineer  of   Yonkcrs,   N.  Y. 

Brown.  Fred,  has  been  appointed 
City  engineer  of  Muskegon,  Mich. 

Daniorth.  F.  A.,  topographic  engi- 
neer. I'.  S.  Geological  Survey,  has 
sailed  for  Hawaii  to  begin  the  co-op- 
erative topographic  survey  there. 

Williar,  Major  Harry  D..  Jr..  has 
been  appointed  assistant  chief  engineer 
of  the  Maryland  State  Roads  Com- 
mission 

Chadwirk,  E.  E ,  has  been  elected 
city  engineer  of  Wiuaua.  Minn. 

Sweet.  C.  B..  and  L.  V.  Teesdalc, 
have  resigned  positions  in  the  U.  S. 
Forest  Product  Laboratory.  Madison. 
Wis.-,  to  investigate  eommerical 
methods  of  seasoning  timt»er  in  India. 

Sydenstricker,  J.  H..  lias  been  ap- 
pointed road  engineer  of  Monroe 
Count  >.  W.  Va. 

R.  M.  Stayton,  Lirut.-Col..  has  been 
tnr.de  city  representative  of  the  Board 
of  Control  of  the  Kansas  Citv.  Mis- 
souri. Railways. 

Rogers.  L.  L,  has  joined  the  firm  of 
Roger  Brothers,  rondhuilders.  with 
headquarters  at  Los  Angeles. 

Jewell.  A.  H.,  has  been  appointed 
chief  engineer  of  the  Kansas  State 
Board  of  Health. 

Widcner,  Carl,  recently  city  engineer 
of  Borrman,  Mont.,  will  continue  to 
do  work  on  citv  improvements. 

Palmer,  H.  E.  has  be-en  appointed 
engineer  of  Wilkin  County.  Minne- 
sota. 

McCainman.  James  R  ,  has  l>een  ap- 
pointed surveyor  of  Eaton  County, 
Michigan. 

Read.  L.  C.  has  been  appointed  engi- 
neer of  Sandusky.  Mich. 

Gregory.  J-  H.  has  been  appointed 
service  direeior  of  Columbus.  Ohio, 

DurTv.  W  II..  has  been  appointed 
consulting  engineer  in  charge  of  water 
works  improvement  of  Columbus, 

Me  \tecr,  J,  J.,  has  been  appointed  a 
member  of  the  Passaic  Valley  Sewer- 
age Commission. 

Holway.  W.  R..  has  been  appointed 
consulting  engineer  for  water  and 
sewerage  works  at  Tulsa.  Okla. 

Verharen.  A.  W„  has  been  appoint- 
ed city  engineer  of  Helena  Montana. 

Ryan.  Thomas,  former  superinten 
dt-nt  of  Water  Works  of  Giicago,  di"*d 
May  31. 

Foley.  Timothy,  a  contractor,  died 
at  his  home  in  St.  Paul,  May  2.1,  aged 
K.'. 

Brocnimann,  A.  F...  a  member  of 
the  survey  staff  of  the  New  York 
State  Deep  Waterway  Commission, 
died  May  2«  at  Water'town,  Wis. 
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TRUSCON  CURB  BARS 

The  Real  Concrete  Curb  Protector 


Truscon  Curb  Bars  provide  substantial  protection 
and  reinforcement  for  concrete  curbs.  They  arc  man- 
ufactured from  special  rolled  steel  sections  under 
powerful  machinery,  and  heavily  galvanized  after 
forming.  Plate  and  anchorage  are  formed  from  the 
same  section  of  steel,  insuring  uniform  distribution 
of  shocks  throughout  the  concrete  and  preventing 
loosening  of  plate.  The  open  spaces  in  the  anchor- 
age prevent  separating  or  splitting  of  the  concrete 


at  the  corners. 

Owing  to  their  rigidity  and  convenient  size,  Trus- 
con Curb  Bars  are  easy  to  handle  and  install.  Con- 
crete curbs  thus  protected  make  the  best  and  most 
economical  curbing  for  business  or  residential  streets. 

Furnished  in  either  straight  or  curved  bars ;  stan- 
dard lengths.  8,  8.  10  and  12  ft.,  protecting  edge  of 
1%  inches. 


TRUSCON  STEEL  COMPANY 

Youngstown,  Ohio 

Warehouse*  and  Salt*  Offices  in  Principal  CUie* 
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Another  Lackawanna  Steel  Sheet  Piling  Cofferdam 

at  the  plant  of  the  West  Penn  Power  Co. 
Springdale,  Pa. 


In  eoniKCtion  with  work  here,  n  shaft  (10  feet  or  mure  below  ground  surface  was  required  to  connect 
with  a  tunnrl  under  the  river  to  coal  tit-Ids  on  the  opposite  side. 

The  cofferdam  for  the  shaft  for  this  tunnel  was  -en struct ed  with  sides  containing  21  and  22  Lacka- 
wanna Sheet   Piling  sections.     To  make  the  entire  penetration  of  60  feet.  40-foot  sheet  piling  lengths 

were  spliced  onto  previously  driven  20- 
foot  lengths.  The  photograph  was 
taken  at  a  time  when  all  the  bottom 
parts  were  driven  and  shows  in  a  typi- 
cal way  the  uniformity  and  plumbncss 
to  which  Lackawanna  Steel  Sheet  Piling 
can  be  driven. 

The  work  was  curried  out  under  the 
direction  of  W.  K.  Hamilton,  Kngineer 
in  Charge  for  the  West  Penn  Power 
Company,  und  A.  C.  Polk.  Construction 
Manager  for  Sanderson  &  Porter. 

If  you  have  deep  cofferdam  work 
where  accuracy,  speed,  safety  and  econ 
omy  are  essential,  use  Lackawanna  Steel 
Sheet  Piling  and  assemble  the  coffer- 
dam walls  complete  before  starting  to 
drive. 


Our  book  "Lack>ru<jnna  Steel 
Sheet  Piling"  will  give  you  further 
advite  on  proper  procedure,  and 
our  engineers  are  always  ready 
•with  helpful  suggeittoM  on  unu- 
sual work. 


We  Also  Offer  for  Better  Construction 

El  Cannes 

Concrete  Reinforcing  Bars 


LOCK  W 


lackawoimo  Steel  (pmpony 

ftcnertU  Hales  Ofllce  untl  Works: 
LACKAWANNA.  N.  Y. 


Atlanta 
Boston 
Buffalo 
Chicago 


Cincinnati 
Cleveland 
D«tro!t 
Haw  York 


Philadelphia 
St.  Losia 
San  Francisco 
Havana 


The  Klcannes  Bar  combines  maximum  bonding  surface,  mini- 
mum weight,  and  uniform  strength.  The  bonding  surface.  tl  15 
per  cent  greater  than  that  of  a  plain  square  bnr  of  equal 
nominal  size.  The  cross-sectional  area  is  practically  the  same 
at  all  points  and  the  regular  surface  facilitate*  fabrication  and 
handling. 


L  ceniees  for  the  manufacture  of  Lackawanna  Steal 
Sheet  Piling 

For  Great  Britain  am!  British  Colonics  in  the  East- 
ern Hemisphere,  t  iigo-Flrct-lron  Co..  Ltd..  Mi-1 
llcshnrotigh.  England  For  France.  Italy,  Spain, 
French  Colonies  and  Protectorates.  Italian  Colonies 
ind  Spanish  Colonies  in  the  Eastern  Hemisphere. 
I'ie  De«  Forges  &  Aciiries  de  la  M  •  •  .  et  d'llotnc 
•  I'lrt.  Paris,  France. 
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Cumberland's  Concrete  Water  Supply  Main 


More  than  a  mile  of  3-foot  pipe  shipped  300  miles  by  railroad  and  laid  in 
inaccessible  crooked  trench  on  the  mountainside.  Method  of  manufacture 
in  yard.  Special  flexible  joints  tight  under  70-foot  pressure  head.  Method 
of  calking  joints  without  impact.   Behavior  of  joints  under  combined  pressure 

and  deflection  test 


The  water  supply  of  the  city  of  Cumlierland. 
Maryland,  has  been  delivered  through  a  wooden 
stave  pipe  which,  having  shown  signs  of  deteriora- 
tion, has  recently  been  replaced,  under  the  direction 
of  James  11.  Fucrtcs,  consulting  engineer,  New  York 
City,  by  ti.000  feet  of  reinforced  concrete  pipe  1 
inches  thick  and  M>  inches  inside  diameter,  manu- 
factured by  the  Lock  Joint  Pipe  Company,  Ampere, 
N.  J.,  shipped  about  :K»0  miles  to  Cumberland, 


Md.,  on  railroad  cars,  and  installed  by  the  Vang 
Construction  Co.,  contractors. 

The  pipe  is  of  the  general  bell  and  spigot  type 
manufactured  in  12-foot  lengths  weighing  about 
(i,000  pounds  each,  and  provided  throughout  with 
special  flexible  joints  that  permit  sufficient  longi- 
tudinal expansion  and  contraction  and  transverse 
deflection  to  allow  the  pipe  to  automatically  ac- 
commodate  itself  to  curve,  grade,  and  all  the  ir- 
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STAN'DAHD   EKNGTH   OP  PIPK  AND  JOINT  DETAIL. 

regularities  of  location  or  installation  and  mainte- 
nance without  developing  leaks  or  fractures. 

This  patented  joint  has  recently  been  introduced 
and  was  used  for  the  first  time  on  this  installation. 
It  is  commercially  designated  by  the  manufacturers 
as  their  "lead  and  iron  expansion  joint." 

SPECIAL  JOINTS 

In  each  end  of  each  length  of  pipe  there  is  mould- 
ed and  securely  anchored  to  the  body  of  the  con- 
crete, a  cast  iron  ring  previously  machine  finished 
over  part  of  its  surface.  The  bell  ring  is  about  4 
inches  long^  and  the  spigot  ring  G  inches  long,  and 
their  combined  weight  is  approximately  2A0  pounds 
for  the  3G-inch  pipe. 

At  the  outer  end  of  the  bell  ring  the  inner  sur- 
face is  machined  for  a  length  of  about  Y\  ol  an 
inch  to  a  true  cylindrical  surface,  beyond  which  it  is 
tapered  for  about  )i  of  an  inch  to  a  larger  diam- 
eter, thus  forming  a  groove,  having  a  wedge  shape 
cross-section  in  the  casting  with  the  thin  edge  of 
the  wedge  toward  the  end  of  the  pipe. 

The  outer  end  of  the  spigot  ring  is  machined, 
tapering  so  as  to  form  a  truncated  cone  about  1 
inch  long,  clearing  the  inner  surface  of  the  bell  ring. 
Beyond  the  conical  surface  the  exterior  of  the 
spigot  ring  is  machined  to  a  true  cylindrical  surface 
extending  to  intersection  with  a  shoulder  nearly  at 
right  angles  to  it. 

When  the  spigot  end  of  one  pipe  is  assembled  in 
the  bell  end  of  another  pipe  and  the  joint  is  com- 
pleted, the  cylindrical  part  of  the  spigot  ring  is  op- 
posite the  wedge-shape  recess  in  the  bell  ring,  and 
the  space  enclosed  between  the  two  at  this  point  is 
tightly  filled  by  a  lead  gasket  which,  flowed  into 
the  wedge-shaped  groove,  locks  the  two  pipes  to- 
gether. The  clearance  between  the  shoulders  of 
the  bell  ring  and  spigot  ring  is  filled  solid  with 
cement  mortar.  The  clearance  of  about  %  inch 
between  the  ends  of  the  pine  and  that  between  the 
tapered  end  of  the  spigot  ring  and  the  cylindrical 
end  of  the  bell  ring  allow  fnr  considerable  angular 
displacement  between  two  adjacent  lengths  of  pipe 


which,  together  with  longitudinal  movements  of  ex- 
pansion, have  been  found  to  take  place  without  im- 
pairing the  efficiency  of  the  lead  calking. 
.  For  these  joints  there  has  been  devised  a  special 
gasket  consisting  of  a  ring  made  of  lead  pipe  filled 
with  a  fibre  core,  which  in  this  case  was  made  with 
j4-inch  pipe.  The  gasket  is  flattened  to  a  peculiar 
shape,  rolled  to  the  proper  circle  and  the  ends  sold- 
ered together  making  a  ring  about  ffj  inch  thick 
and  }i  inch  wide. 

When  the  pipe  is  laid  the  gasket  is  placed  in  the 
groove  in  the  bell,  bearing  against  the  shoulder  at 
the  rear  end  of  the  groove.  When  the  spigot  end 
is  inserted  in  the  bell  the  tapered  portion  of  the 
spigot  ring  is  centered  in  the  gasket  and  takes  bear- 
ing there  so  that  as  the  pipes  are  forced  together  the 
wedge  action  of  the  conical  surface  develops  a 
heavy  pressure  against  the  gasket,  causts  the  lead 
to  flow,  and  makes  a  pressure  contact  for  nearly  its 
full  width  on  the  machined  surfaces  of  bell  and 
spigot  castings.  It  automatically  adjusts  itself  to 
any  movement  or  displacement  of  the  pipes  and 
thus  forms  and  maintains  a  pressure  tight  joint. 

MANUFACTURE  OF  PIPE 

For  this  work  the  pipe  was  manufactured  at  the 
headquarters  yard  of  the  company  at  Ampere,  N.  J., 
and  shipped  by  rail  to  Cumberland  because  the 
amount  of  freight  involved  was  not  as  great  as  the 
cost  of  erecting  a  local  plant  for  the  manufacture 
of  the  pipe  at  the  site,  as  is  frequently  done.  The 
pipe  was  cast  in  vertical  collapsible  steel  forms  set 
on  horizontal  platforms  adjacent  to  the  service  track 
in  the  casting  yard.  The  interior  sheet  steel  form 
was  put  in  position  and  enclosed  by  the  assembled 
longitudinal  and  transverse  reinforcement  bars  con- 
nected to  the  bell  and  spigot  joint  rings  accurately 
spaced  in  position.  The  longitudinal  halves  of  the 
sheet  steel  outside  form  were  assembled  together 
around  the  reinforcement  and  the  1:1^2:2^  con- 
crete was  poured  into  the  top  of  the  form  from  a 
special  conical  steel  bucket.  The  flow  from  the 
bucket  was  accurately  controlled  by  a  ball  valve  in 
the  pointed  lower  end  of  the  bucket  which  permitted 
the  concrete  to  be  accurately  delivered  to  the  nar- 
row annular  space  between  the  inner  and  outer 
forms.  The  buckets  were  handled  from  a  travel- 
ing derrick,  and  after  the  pipes  were  sufficiently 
hardened  they  were  stripped,  supported  by  a  special 
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adjustable  sling  suspended  from  2  traveler,  and 
moved  by  it  to  the  required  position  and  lowered  to 
horizontal  position  for  seasoning  on  the  storage 
skids  whence  they  were  loaded  on  railroad  cars  for 
shipment  as  required.  The  contractor's  yard  is  pro- 
vided with  a  fabrication  shop  equipped  with  ma- 
chine tools  for  finishing  the  joint  rings,  making 
forms  and  bending,  cutting  and  assembling  the  re- 
inforcement steel. 

The  Lock  Joint  Pipe  Company  maintains  pipe 
manufacturing  yards  in  twelve  states  in  different 
parts  of  the  country,  enabling  large  and  small  water, 
sewer  and  culvert  pipe  to  be  advantageously  manu- 
factured in  them  and  shipped  to  the  site  where  the 


HANDLING  6-TON  P1PK  SECTIONS  IN  CASTING 
YARD. 

bell  and  the  inner  soffit,  being  sheared  by  the  inser- 
disance  transported  is  not  so  large  as  to  involve 
freight  charges  greater  than  the  saving  over  some 
other  type  of  pipe  or  the  cost  of  establishing  local 
manufacturing  plants.  The  weight  of  the  pipe  is 
approximately  50  i>cr  cent  greater  than  that  of 
standard  cast  iron  pipe  of  the  same  diameter. 

TRENCHING 

The  difficulty  of  the  work  was  considerably  in- 
creased by  the  fact  that  the  full  length  of  the  new 
line  was  located  on  the  mountainside  in  a  trench 
that  was  absolutely  inaccessible  except  from  the  end, 
and  in  many  places  the  grade  was  very  steep.  The 
inaccessible  location  prevented  the  installation  of 
excavating  machinery  so  that  the  work  was  all  exe- 
cuted by  hand. 


LOADING  PIPE   FOR  SHIPMENT. 

A  large  quantity  of  rock  was  encountered  and 
was  removed  by  hand  drilling,  blasting,  bull  point- 
ing and  sledging,  usually  being  shoveled  or  thrown 
out  of  the  trench  by  hand.  At  one  point  where  the 
maximum  depth  of  the  trench  reached  18  feet  for  a 
length  of  200  feet,  the  excavated  material  was  shov- 
eled into  buckets  handled  by  a  traveling  derrick. 
The  depth  of  the  trench  varied  between  wide  limits, 
in  some  cases  being  only  half  the  diameter  of  the 
pipe.  A  trench  was  excavated  entirely  in  advance 
of  the  pipe  laying  by  ten  parties  located  at  inter- 
mediate points  and  working  for  several  months. 

The  pipe  was  delivered  from  the  railroad  to  one 
end  of  the  trench  by  trucks,  from  which  it  was 
transferred  to  a  temporary  service  track  laid  in  the 
bottom  of  the  trench  and  the  pieces  taken  on  it, 
one  at  a  time,  to  their  required  position  in  the  line 
where  they  were  unloaded  and  subsequently  as- 
sembled by  the  use  of  an  ordinary  tripod  and  hand 

taCk'C-  MAKING  JOINTS 

The  pipe  lengths  were  laid  spigot  end  ahead,  and 
each  successive  pipe  length  supported  in  a  sling  sus- 
pended from  the  laying  derrick  was  held  by  the 
derrick  until  the  spigot  was  entered  in  the  lead  gas- 
ket irj  the  bell  ring  and  the  jointing  apparatus  was 
put  in  operation. 

A  J4*10-inch  semi-circular  steel  band  having  at 
each  end  a  sheave  pivoted  to  the  outside,  was  fitted 
to  the  upper  side  of  the  last  pipe  at  the  center 
point.  Passing  underneath  the  pipe  and  through 
the  sheaves  in  the  band,  there  was  led  a  -vfi-inch  chain 
connected  to  two  horizontal  longitudinal  bars  run- 
ning along  the  side  of  the  pipe  and  passing  through 
a  horizontal  transverse  bearing  beam,  called  a 
"strongback,"  bearing  diametrically  across  the  end 
of  the  pipe  length  being  laid.  The  threaded  ends  of 
the  bars  were  fitted  with  bronze  nuts  bearing  on 
washers  on  the  strongback  and  were  turned  up  with 
ratchet  wrenches. 

The  wrenches  were  operated  to  pull  the  spigot 
about  1}4  inches  into  the  bell  and  gasket,  and  as 
the  spigot  advanced,  its  conical  end  radially  com- 
pressed and  calked  the  lead  gasket  forcing  it  against 
the  shoulder  of  the  bell  and  making  it  completely  fill 
the  wedge  shaped  cavity  there. 

When  the  pipe  was  pulled  home  the  cone  end  of 
the  spigot  had  passed  beyond  the  lead  gasket  and 
the  gasket  was  fitted  tightly  between  the  two  con- 
centric cylindrical  machined  ring  faces,  the  outer 
circumference  of  the  gasket  being  anchored  to  the 
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tion  of  the  spigot  cone,  formed  a  very  efficient  stuf- 
fing box,  maintaining  the  tightness  while  it  per- 
mitted movement  of  the  pipes. 

The  elasticity  of  the  fibrous  core  of  the  gasket  is 
so  great  that  when  the  pipe  is  deflected  out  of  line 
a  considerable  spring  is  developed  in  the  gasket  suf- 
ficient to  be  noticeable  when  the  pressure  on  the  gas- 
ket is  released.  The  force  required  to  pull  together 
two  36-inch  pipes  is  approximately  25,000  pounds, 
which  suffices  for  the  very  satisfactory  expansion 
of  the  joint  lead  without  mechanical  calking  and 
produces  a  driving  fit  and  pressure  contact  through- 
out the  whole  length  of  the  lead  joint ;  a  very  im- 
portant advantage  over  the  ordinary  hammered 
calking,  the  compression  from  which  penetrates  only 
a  very  short  distance  from  the  surface. 

For  one  36-inch  pipe  joint  the  weight  of  the  lead 
and  fibre  core  together  is  only  about  10  pounds, 
while  the  weight  of  a  standard  hammer  calked  joint 
of  a  cast  iron  pipe  of  the  same  diameter  is  about  70 
pounds,  and  the  latter  joint  requires  considerable 
time  and  involves  expensive  work  for  melting,  pour- 
ing and  hand  calking,  and  does  not  insure  perfect 
results  without  testing,  repairing  and  retesting. 

The  shifting  of  the  derrick  from  joint  to  joint  by 
hand  took  almost  as  much  time  as  making  the  joints, 
so  that  the  crew  of  six  men  averaged  about  120  feet 


MAKING  PIPE  JOINT  IN  TRENCH 
per  day  with  a  maximum  of  200  feet,  although  under 
ordinary  waterworks  trench  conditions,  they  should 
l>c  able  to  lay  and  join  from  210  to  300  linear  feet 
of  36-inch  pipe  daily. 

The  pipe  was  laid  in  one  section  of  about  2,500 
feet  and  another  of  about  3,500  feet,  both  of  which 
were  at  the  ends  connected  with  the  old  wooden 
stave  pipe  by  cast  iron  elbows.  The  new  pipe  was 
laid  parallel  and  close  to  the  old  wooden  pipe,  neces- 
sitating extra  time  and  care  to  safeguard  the  latter 
and  avoid  permitting  the  weight  of  the  heavy  new 
pipe  to  be  supported  by  the  wooden  pipe. 

In  order  to  locate  and  correct  any  possible  leaks 
the  pipe  was  put  in  service  before  any  portion  of  it 
had  been  covered.  The  water  supply  for  the  city 
of  Cumberland  was  so  limited  that  there  was  only 
enough  stor$d  for  a  few  hours,  when  the  new  pipe 
was  completed,  and  although  it  was  put  under  pres- 
sure as  quickly  as  possible,  no  signs  of  leakage  were 
discovered  at  any  joint  by  the  most  careful  examina- 


tion, and  no  portion  of  the  pipe  line  required  any 
lepairs  or  modifications. 

This  record  is  especially  notable  in  that  the  500 
joints  of  the  line  are  the  first  of  this  type  that  were 
ever  installed  and  their  condition  was  sc  satisfac- 
tory that  no  test  other  than  the  service  pressure  was 
required  for  their  acceptance  by  the  owners.  The 
flexibility  of  the  joints  permitted  the  entire  line  to 
be  composed  of  horizontal  curves,  vertical  curves, 
and  combined  horizontal  and  vertical  curves  with  a 
maximum  radius  of  1,500  feet  connected  by  short 
and  infrequent  tangents. 

The  line  has  been  in  constant  service  since  Sep- 
tember, 1919,  without  developing  any  trouble  what- 
ever, and  has  thus  demonstrated  the  integrity  of  the 
pipe  and  joints  under  the  severe  installation  condi- 
tions and  the  service  pressure  of  thirty  to  seventy 
feet  head. 

COMBINED    PRESSURE    AND    DEFLECTION  TKSTS 

The  efficiency  of  the  joints  under  severe  work- 
ing conditions  was  demonstrated  by  a  test  made  on 
five  lengths  of  36-inch  pipes  jointed  together,  bulk- 
headed  and  put  under  a  pressure  of  40  pounds  per 
square  inch.  The  pipe.  60  feet  long,  was  sup- 
ported at  the  ends  and  was  jacked  up  inches 
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at  the  center,  causing  the  two  middle  joints  to  open 
8/16  inch  at  the  top,  and  the  two  outer  joints  to 
( pen  9/16  inch  at  the  bottom. 

The  jack  was  then  lowered  3  inches,  reversing  the 
deflection  and  causing  the  joint  openings  to  close 
and  corresponding  openings  to  appear  on  the  op- 
posite diameters  of  the  same  joints  :-o  that  the  two 
inner  joints  were  opened  9/16  inch  at  Hie  bottom 
and  the  two  outer  joints  were  opened  9/16  at  the 
top. 

The  pipe  was  then  jacked  up  to  its  original  hor- 
izontal position,  causing  equal  expansion  of  }4 
inch  all  around  at  each  joint. 

All  of  these  movements  were  accomplished  with- 
out any  leakage  in  any  of  the  joints  of  the  pipe, 
thus  demonstrating  its  ability  to  stand  considerable 
punishment  and  to  take  care  of  any  deflection  or 
settlement  that  it  would  ordinarily  be  subjected  to 
in  service. 
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Water  Supplies  from  the  Passaic  River 

Some  weeks  ago  Montclair,  N.  J.,  applied  to  the 
State  Board  of  Conservation  and  Development  for 
permission  to  obtain  a  new  water  supply  from 
Split  Rock  Pond.  This  town,  together  with 
many  others  in  the  vicinity,  is  now  supplied  by 
water  obtained  from  the  Passaic  river  and  filtered 
at  little  Falls  by  the  East  Jersey  Water  Company. 
The  Passaic  river  receives  the  drainage  and  more  or 
less  sewage  from  a  number  of  small  communities 
above  the  intake,  summer  cottage  settlements,  etc. 
The  treatment  of  the  water,  however,  is  believed 
to  be  as  nearly  perfect  as  modern  developments 
have  made  practicable.  Jersey  City  already  has  a 
legal  right  to  obtain  water  from  Split  Rock  Pond, 
but  it  is  within  the  power  of  the  Conservation  Hoard 
to  disregard  such  rights  if  necessary  to  make  such 
distribution  of  the  water  facilities  of  the  state  as 
most  adequately  meet  the  demands  of  all  of  the 
several  communities. 

The  Board  has  recently  announced  its  decision 
to  deny  the  request  of  Montclair,  for  the  reason 
that  the  water-shed  of  which  Split  Rock  Pond 
forms  a  part  is  needed  by  other  municipalities  and 
will  in  a  few  years  !*•  taxed  to  its  utmost  capacity 
in  providing  for  municipalities  within  its  territory 
or  which  already  have  obtained  a  legal  right  to  it. 
The  board  admits  that  the  pollution  of  the  Passaic 
river  is  "so  situated  and  of  such  character  as  to  be 
apparent  to  all  who  travel  the  roads  in  that  vicinity 
and  that  as  a  result  a  strong  sentiment  exists  in  the 
town  of  Montclair  against  the  use  of  this  water,  even 
after  its  treatment.  The  board  recognizes  that  a 
widespread  public  sentiment  of  this  character  con- 
stitutes a  natural  objection  to  the  use  of  water  thus 
affected  and  that  where  some  other  source  of  supply 
can  be  obtained  without  injury  to  other  municipali- 
ties and  without  conflict  with  the  principles  controll- 
ing the  prudent  and  economical  development  of  the 
state's  water  resources,  it  might  safely  support  the 
finding  of  public  necessity  for  the  new  supply. 

"It  must  be  recognized,  however,  that  unlimited 
supplies  of  potable  water  do  not  exist  within  rea- 
sonable reach  of  the  metropolitan  districts;  that 
water  supplies  ideal  in  all  respects  cannot  possi- 
bly be  obtained  for  all  communities  of  northern 
New  Jersey;  and  that  particularly  in  view  of  rap- 
idly increasing  population  and  the  comparatively 
limited  water  supply  sources,  it  is  practically  inevi- 
table that  so  long  as  the  water  can  be  made  whole- 
some and  safe  the  Passaic  river  must  continue  to 
supplv  a  considerable  part  of  that  portion  of  the 
state." 

The  board  finds  that  the  existing  pollution  of  the 
Passaic  river  above  the  intake  could  be  prevented  if 
proper  steps  were  taken,  and  that  sentimental 
objection  to  the  supply  can  better  be  overcome  by 
removing  obvious  f  inns  cf  x<llution  which  ar< 
offensive,  rather  than  by  abandoning  the  supply. 
Also  that  this  water,  before  treatment,  is  of  better- 
quality  than  numerous  other  waters  which  arc 
successfully  treated  and  safely  used  for  drinking 
purposes,  the  stream  receiving  less  sewage  effluent, 
showing  lower  bacterial  count,  and  draining  a  re- 
gion with  considerably  less  pollution  per  square 


mile  than  several  of  the  other  approved  public  water 
supplies  of  the  state. 

"The  Little  Falls  filtration  plant  is  of  a  highly 
approved  type  and  efficiently  operated,  the  chlorine 
gas  treatment  there  employed  being  recognized  as 
the  best  form  of  sterilization  in  use.  The  treat- 
ment given  effectively  removes  all  but  occasional 
and  minute  traces  of  pollution.  Moverover,  the 
health  records  of  Montclair  as  well  as  of  all  other 
cities  supplied  with  this  water  show  an  exception- 
ally low  typhoid  fever  death  rate  and  an  absence 
of  diseases  generally  accepted  as  resulting  from 
the  use  of  impure  water." 

Delay  in  Shipment*  of  Materials  Used 
in  Purification  of  Water 

Difficulties  in  transportation  have  prevented 
prompt  shipment  of  chlorine,  hypochlorite,  bauxite, 
alum,  soda  ash,  copperas,  lime,  and  other  materials 
used  in  water  purification.  This  has  resulted  in  a 
very  serious  menace  to  life  and  health,  and  some 
epidemics  are  reported  to  have  been  occasioned 
thereby. 

Requests  from  the  state  health  officers  of  New 
York.  Michigan,  Ohio,  Minnesota,  Pennsylvania, 
and  Rhode  Island  have  been  received  by  the  U.  S. 
lAiblic  Health  Service  for  its  aid  in  facilitating 
shipment.  Upon  representations  by  the  Surgeon 
(leneral  to  the  officials  of  the  interstate  Commerce 
quest  of  the  Interstate  Commerce  Commission  that 
priority  be  given  the  shipment  of  such  materials. 
Personal  explanation  was  made  by  the  Surgeon 
General  to  the  officials  of  the  Intertsate  Commerce 
Commission  and  it  was  clearly  stated  that  these  ma- 
terials are  in  an  entirely  different  category  from 
other  materials  for  which  priority  has  been  re- 
quested, because  of  their  direct  relation  to  the  pre- 
vention of  disease  and  death.  In  spite  of  these 
facts,  the  Interstate  Commerce  Commission  deems 
it  inadvisable  to  give  general  priority  to  these  essen- 
tials in  public  health  work,  but  is  willing  to  act 
upon  requests,  giving  full  particulars,  in  cases  of 
individual  shipments,  to  use  its  best  efforts  to  ex- 
pedite the  movement  of  such  shipments. 

The  following  letter  from  the  Director,  Bureau 
of  Service,  Interstate  Commerce  Commission,  to  the 
Public  Health  Service,  dated  June  22,  1920  is  self- 
explanatory  : 

"The  Commission  has  received  your  letter  of  June  IT, 
relative  to  the  urgent  need  for  chemicals  used  in  water 
purification  and  for  containers  for  those  chemicals. 

"The  Commissioner  has  been  apprised  of  the  great  need 
for  l  lie  various  materials  named  in  your  letter.  Innum- 
erable demands  have  been  made  upon  this  Commission 
fnr  priorities  in  the  furnishing  of  cars  for  transportation 
nf  commodities,  and  if  your  request  were  granted,  it  would 
necessitate  similar  action  with  respect  to  many  others. 
The  result  would  only  be  additional  confusion. 

"The  Commission  has  found  the  hcttcr  course  to  be 
to  act  upon  individual  requests  for  aid  that  arc  found  to 
lit-  meritorious.  The  suggestion  was  therefore  made  to 
the  Secretary  of  the  Treasury  in  response  to  a  request 
f.»r  priority  received  from  him  several  days  ago,  and  the 
MiVKf*non  is  now  made  to  you.  that  if  a  statement  be 
niruiOied,  supplemented  from  time  to  time,  of  shipments 
if  chemicals  urgently  needed  at  destination,  the  Commis- 
si >ti  will  be  only  too  glad  to  do  all  it  consistently  can  do 
t<>  expedite  the  movement  of  such  shipments." 
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State  health  officers  and  other*  interested  are 
urged,  therefore,  to  send  their  requests  direct  to 
the  Interstate  Commerce  Commission  for  each  in- 
dividual shipment,  giving  full  particulars,  including 
the  name  of  the  railroad  and  the  shipping  and  des- 
tination points. 

The  Bureau  regrets  its  inability  to  secure  general 
priority  or  some  other  more  satisfactory  solution 
than  dealing  with  individual  shipments,  but  after 
earnest  and  energetic  effort  the  procedure  outlined 
above  is  the  Ik-sI  that  can  be  secured. 


Highway  Concreting  Method  in  Iowa 

Different  methods  of  hauling  materials  for  con- 
crete roads  arc  being  employed  by  several  contrac- 
tors in  the  different  counties  of  Iowa.  The  bulletin 
of  the  Iowa  Highway  Commission  briefly  describes 
these  as  follows: 

"The  Polk  county  contractor  is  planning  a  cen- 
tral proportioning  plant  to  be  located  at  Savior  for 
the  construction  of  the  Des  Moines  Ankeny  road. 
He  is  installing  the  derrick  alongside  the  North- 
western tracks.  lie  plans  to  proportion  the  aggre- 
gate at  the  plant  and  to  haul  the  dry  batch  to  the 
mixer  on  the  grade.  His  hauling  outfit  will  con- 
sist of  light  trucks  carrying  one  or  two  batches 
each.  There  will  be  no  materials  dumped  on  the 
sub-grade.  The  average  haul  will  be  approximately 
two  miles;  the  longest  haul  being  in  the  neighbor- 
hood of  four  miles. 

It  is  understood  that  the  Green  county  contractor 
has  planned  to  haul  the  wet  mix  from  a  central 
proportioning  plant  located  in  Jefferson.  The  con- 
tractor will  operate  both  the  city  and  county  job 
in  connection. 

"The  O'Brien  county  contractor,  it  is  understood, 
contemplated  hauling  materials  on  an  industrial  rail- 
way. The  gravel  will  be  secured  at  the  east  end 
of  the  project. 

"It  is  understood  that  the  industrial  railway  will 
lie  used  in  Palo  Alto  county,  where  the  county  owns 
a  pit  and  will  furnish  the  material  in  stock  piles 
at  the  pit.  It  is  believed  that  practically  all  the  con- 
tractors will  make  use  of  the  latest  up-to-date  ma- 
chine finishing. 

"While  Iowa  road  engineers  believed  for  a  time 
that  the  salvation  of  Iowa  from  a  road  construction 
standpoint  called  for  the  letting  of  contracts  carry- 
ing long  mileages,  there  is  a  tendency  to  believe  now 
that  better  progress  is  going  to  be  made  by  contract- 
ing for  the  work  in  short  mileages,  allowing  con- 
tractors of  smaller  means  to  take  on  such  quantities 
of  work  as  they  can  handle.  Probably  in  future 
lettings  the  individual  sections  will  be  shorter." 


The  road  program  of  the  state  of  Maine  con- 
templates the  expenditure  of  $4,000,000  and  the 
ultimate  completion  of  an  880  mile  system  of 
macadam  roads.  A  $2,000,000  highway  bridge 
from  Portsmouth.  N.  H.,  to  Kittcry,  Maine,  will 
be  opened  for  bids  about  August  1. 


A  new  New  York  State  law  restricts  trucks 
and  trailers  operating  outside  of  cities  to  a  width 
of  8  feet,  height  of  12  feet  6  inches  and  total 
weight  of  25,000  pounds. 


Designing  Highways  for  Tractor  and 
Trailer  Traffic 

At  the  annual  meeting  of  the  National  Highwav 
Association  in  New  York  City  in  May,  H.  Elting'e 
Breed,  consulting  highway  engineer,  read  a  paper 
entitled,  "The  Relation  of  Highway  Design  to 
Tractor  and  Trailer  Traffic,"  the  principal  points 
of  which  are  abstracted  in  the  following  para- 
graphs r 

Mr.  Breed  believes  that  tractor  and  trailer  traf- 
fic is  bound  to  continue  and  increase.  There  are 
registered  in  the  country  today  '.1~>,WQ  trailers,  and 
their  number  has  increased  more  than  100  per  cent 
in  the  last  two  years.  If  this  rate  of  increase 
should  continue  until  1930,  there  would  be  .ri0O,OO0 
tractors  and  trailers,  but  Mr.  Breed  believes  that 
there  will  be  at  least  double  that  number. 

One  reason  for  this  belief  is  the  pressing  need 
which  is  met  by  them.  There  is  a  shortage  of 
freight  cars  all  over  the  country,  and  even  when 
they  are  available,  railroad  haul  is  more  expensive 
than  motor  traffic  for  short  hauls.  It  is  calculated 
that  if  we  combine  all  costs,  such  as  additional 
crating,  labor,  etc.,  to  make  a  less-than-car-load 
shipment  from  Yonkers  to  New  York,  the  cost 
averages  $1  per  100.  The  same  goods  moved  by 
motor  truck  or  tractor  and  trailer,  with  the  de- 
creased boxing,  weight  and  labor,  averages  20  cents. 
This  gives  a  saving  of  80  cents  per  100  pounds  for 
a  twelve-mile  haul  in  favor  of  the  motor  truck.  The 
saving  in  time,  in  space  for  storage  and  in  ma- 
terials are  all  in  favor  of  transportation  by  motor. 

The  use  of  trailers  makes  it  possible  for  one 
motor  truck  and  one  driver  to  do  the  work  of 
three  trucks  and  there  is  a  saving  in  gasoline. 

The  development  of  motor  transportation,  how- 
ever, suffers  a  serious  check  in  the  uncertainty  of 
highway  design.  This  spring  improved  roads  have 
gone  to  pieces  as  they  never  have  before,  an  illus- 
tration being  the  Lincoln  highway  between  Trenton 
and  Philadelphia.  Some  say  the  damage  is  due 
to  a  hard  winter,  but  Mr.  Breed  does  not  believe 
this.  Weather  is  a  natural  condition  that  should 
not  hurt  a  healthy  protected  organism,  either  hu- 
man or  highway.  The  roads  are  not  designed  for 
the  loads  they  must  bear,  and  unless  they  are  de- 
signed to  carry  the  necessary  traffic  they  do  not 
fulfill  their  function,  but  hinder  rather  than  help 
distribution. 

Adequate  design  of  highways  for  tractor  and 
trailer  traffic  means  an  immediate  provision  for 
three  lines  of  traffic  near  all  the  large  cities  and  on 
all  trunk  routes,  with  the  possibility  of  adding  10 
feet  for  a  fourth  line.  At  least  9  feet  should  be 
allowed  for  each  line  of  traffic.  The  additional 
width  is  necessary  to  permit  cars  going  from  12  to 
40  miles  an  hour  to  pass  tractors  and  trailers 
moving  at  a  speed  of  from  6  to  12  miles  an  hour. 

Turns  must  he  widened  because  of  the  greater 
length  of  the  tractor  and  trailer,  and  curves  must 
be  super-elevated  in  order  that  they  may  keep  in 
their  own  line  of  traffic.  Reducing  grade  reduces 
consumption  of  gasoline  and  increases  the  load 
that  can  be  hauled,  and  this  saving  on  main  roads 
heavily  traveled  often  compensates  in  two  or  three 
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years  for  any  additional  cost  involved  in  reducing 
grades. 

Because  of  the  distribution  of  the  load  in  sev- 
eral vehicles  and  because  of  their  slower  movement, 
tractors  and  trailers  are  less  hard  in  impact  upon 
a  pavement  than  are  heavily  loaded  trucks.  They 
require  no  greater  strength  of  foundation  or  better 
type  of  surfacing  than  should  be  provided  ifor 
regular  heavy  traffic,  but  all  heavy  traffic  requires 
an  adequate  foundation  and  a  durable  type  of  pave- 
ment. A  semi-durable  pavement  for  heavy  traffic 
is  sheer  waste. 


In  the  election  next  November,  the  state  of 
Missouri  will  vote  on  a  $60,000,000  bond  issue  for 
highway  development  that  has  been  endorsed  both 
by  the  State  Bankers  Association  and  by  the  State 
Federation  of  Labor. 


The  citizens  of  the  five  counties  in  Illinois 
through  which  the  Grant  Highway  passes,  have 
petitioned  Governor  Ixiwden  and  the  state  highway 
officials  to  resume  construction  work  on  the  Grant 
Highway. 


Wayne  County  Concrete  Roads 

The  1^1 1>  report  of  the  Board  of  County  Road 
Commissioners  of  Wayne  county,  Michigan,  in- 
cludes a  copy  of  their  specifications  for  Portland 
cement  concrete  pavement  from  which  the  follow- 
ing extract  should  prove  of  interest  to  all  highway 
officials,  as  it  represents  the  best  thought  of  men 
eminently  qualified  to  write  specifications  for  this 
type  of  highway  surface: 

"The  proportions  for  the  bottom  course  shall  consist 
of  two  parts  cement;  four  parts  of  fine  aggregate;  and 
seven  parts  coarse  aggregate;  four  inches  thick,  evenly 
and  thoroughly  mixed — parts  of  cement,  fine  aggregate, 
and  coarse  aggregate,  to  be  determined  by  measurement. 
Aggregate  for  wearing  course  shall  consist  of :  hard, 
tough,  durable,  crushed  granite  or  trap  rock — witli  a 
French  co-efficient  of  wear  of  at  least  16,  graded  in 
siie,  free  from  dust.  loam,  vegetable,  or  other  deleterious 
matter  and  shall  contain  no  soft,  flat,  or  elongated  parti- 
cles. The  size_  of  the  coarse  aggregate  shall  be  such  as 
to  pass  a  inch  round  opening;  and  be  retained  on  a 
screen  having  one-fourth  inch  opening.  In  no  case  shall 
the  coarse  aggregate  contain  frost  or  lumps  of  frozen 
material.  The  wearing  course  shall  be  mixed  in  the 
manner  hereinbefore  specified,  in  the  proportion  of  two 
part?  cement,  three  parts  fine  aggregate,  and  five  parts 
coarse  aggregate— three  inches  thick.  The  wearing  course 
shall  be  placed  immediately  after  mixing;  and  in  no  case 
shall  more  than  thirty  mimics  elapse  between  the  time 
the  concrete  for  the  base  has  been  mixed  and  placed, 
and  the  time  the  wearing  course  is  placed." 

Wayne  County  has  been  recognized  during  the 
last  thirteen  years  as  one  of  the  greatest  pioneers 
in  the  construction  of  cement  concrete  roads  on  a 
large  scale.  During  this  period,  it  has  been  for- 
tunate in  having  its  highway  construction  program 
supervised  by  a  board  whose  personnel  has  not  been 
frequently  changed  and  in  having  the  services  for 
the  greater  portion  of  this  period  of  Edward  N". 
Hines,  who  is  much  interested  in  the  development 
of  the  county  road  system  and  vvUo  has  given  it 
much  thought. 

With  experience  extending  over  -itch  a  period  in 
tbe  con  st  met  ion  of  about  1*0  milc<  of  concrete 


highway  using  various  widths,  thicknesses,  propor- 
tions of  mixture  and  character  of  aggregate,  as  well 
as  contending  with  varying  conditions  of  soil  and 
traffic,  the  conclusions  of  Mr.  Hines  and  his  asso- 
ciates as  to  the  best  type  of  cement  concrete  road 
construction  should  have  great  weight  with  others 
engaged  in  the  design  and  construction  of  highway 
surfaces.  This  is  substantiated  by  the  report  which 
states  that  the  development  of  their  road  improve- 
ment policy  has  been  along  sound  lines  and  that 
'  everywhere  other  counties  and  entire  states  have 
turned  to  or  are  looking  to  our  type  of  construction 
and  our  methods  as  the  oniy  real  solution  of  their 
highway  problems." 

The  significant  features  of  the  extracts  from 
specifications  quoted  above  which  will  immediately 
impress  themselves  upon  engineers  unfamiliar  with 
Wayne  county  practice  are  that  the  specificatiqn  is 
for  "a  two-course  pavement ;  that  the  aggregate  for 
wearing  surface  is  required  to  be  a  "hard,  tough, 
durable  crushed  granite  or  trap  rock,  with  a  French 
co-efficient  of  wear  of  at  least  16 ;  that  the  base 
course  consists  of  four  inches  of  a  1 :2 
mixture  and  the  wearing  surface  of  three  inches  of 
1        :2y2  mixture. 

Of  the  216  tests  of  road-building  rock  from  16 
slates  made  by  the  Bureau  of  Public  Roads  during 
1919,  only  17  of  the  samples  would  have  complied 
with  the  Wayne  county  specificatidns.  If  the  officials 
of  Wayne  county,  after  such  unusual  opportunities 
for  observation  and  analysis,  consider  such  rigid 
requirements  for  aggregate  and  such  richness  of 
mixture  essential  to  the  success  of  the  cement  con- 
crete pavement,  it  seems  pertinent  to  inquire  what 
results  may  be  expected  in  states  where  such  ag- 
gregates are  not  obtainable  and  where  the  consid- 
eration of  economy  has  resulted  in  far  leaner  mix- 
tures and  in  many  cases  a  lesser  thickness. 

Arc  the  many  cement  concrete  roads  being  built 
five  and  six  inches  thick,  of  a  1 :2  A  mixture,  and 
with  an  aggregate  offering  only  one-third  to  one- 
half  the  resistance  to  impact  and  abrasion  specified 
by  Wayne  county,  doomed  to  certain  and  early  fail- 
ure? If  Wayne  county  practice  is  correct,  this  is 
not  an  illogical  conclusion. 


New  Highway  Commission  for  New  Jersey 

On  June  30th  Governor  Edwards  removed  from 
office  the  five  members  of  the  New  Jersey  State 
Highway  Commission  and  appointed  a  new  com- 
mission, at  the  same  time  calling  a  special  session 
of  the  State  Senate  for  July  27th  to  consider  for 
confirmation  the  appointments  made. 

On  July  1st  the  new  commission  organized,  with 
George  L.  Burton  of  South  River  as  chairman,  and 
chose  Thomas  J.  Wasser,  county  engineer  of 
Hudson  County,  as  state  highway  engineer,  with  a 
salary  of  SIO.000  a  year. 

Governor  Edwards,  in  a  communication  to  the 
new  board,  strongly  urged  that  they  provide  for  a 
meeting  of  the  commission  each  week  during  the 
period  of  active  construction,  and  that  the  relations 
between  the  State  Highway  Commission  and  the 
Counties  be  so  definitely  determined  that  there  will 
!*•  at  all  times  a  cordial  cooperation  rather  than  a 
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series  of  disputes,  such  as  the  Governor  understood 
had  served  to  interfere  with  highway  work  in  the 
past. 


The  city  of  Omaha,  Nebraska,  on  the  first  of 
July  took  over  the  plant  of  the  Omaha  Gas  Com- 
pany, and  will  operate  it  as  a  muncipal  plant.  The 
price  was  fixed  at  $4,500,000  by  a  condemnation 
court,  described  in  Puhlic  Works  for  April  17. 


Rochester  Ash  Barrel  Carrier 

By  John  II.  Child* 

In  Rochester,  X.  Y.,  ashes  arc  collected  by  a  gang 
of  nine  men  and  a  foreman-  Four  of  the  gang, 
known  as  "truckers,*'  precede  the  others  and  truck 
out  the  ash  container*  from  the  rear  of  the  prem- 
ises to  the  curb.  The  wheels  on  the  trucks  ordi- 
narily used  are  eight  inches  in  diameter  and  th- 
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CARRYING  ASHES  DOWN  STEPS. 

trucks  have  always  been  more  or  less  unsatisfactory, 
especially  in  snow  and  soft  ground. 

A  new  type  of  carrier  has  recently  been  designed 
by  John  T.  Lynch,  of  the  Department  of  Public 
Works.  This  carrier  has  wheels  2d  inches  in  diam- 
eter, placed  85  inches  apart  so  that  the  carrier  will 
receive  the  largest  sugar  barrel  used  as  an  ash 
container.  There  are  also  two  smaller  wheels  11 
inches  apart  which  are  particularly  useful  on  nar- 

*A>ti»tai>t   Engineer,   Rochester   Bureau  of   M  •   >  Reuarch. 


row  walks,  on  steps  and  going  over  bumps.  The 
tires  are  inches  wide.  The  frame  is  made  of 
fi-inch  pipe  and  frame  and  wheels  are  so  located 
with  reference  to  each  other  that  the  load  balances 
well  in  any  position.  A  rod  AB  carries  a  double 
hook  which,  dropped  over  the  top  of  tlw  barrel, 
is  used  to  tilt  it  while  slipping  the  heel  of  the  car- 
rier under  the  barrel,  and  also  holds  the  barrel  on 
the  carrier.  The  large  wheels  make  it  easy  to  roll 
the  carrier  in  snow  or  on  soft  ground  and  on  steps, 
;:nd  in  general  the  carrier  is  propelled  much  more 
easily  than  the  ordinary  one,  which  is  of  the  type 
made  for  use  in  freight  houses  and  similar  work. 
It  abo  possesses  the  advantage  of  making  less  noise 
on  sidewalks,  less  ashes  arc  spilled,  and  there  is 
iess  danger  of  accident  to  the  trucker. 

In  a  recent  trial  under  ordinary  collecting  con- 
ditions in  a  residential  district,  it  was  found  thai 
the  area  covered  in  six  full  days  with  the  new  bar- 
re'  carriers  required  fight  days  with  the  old  kind 
of  carrier.  The  collection  gang  (not  including 
teams)  consisted  of  nine  men  at  l*>  cents  each  and 
one  foreman  at  4r>  cents,  giving  a  toial  cost  per  hour 
<  I  |4.51,  or  S-.'liUs  for  48  hours'  work.  Sixty- 
four  hours  at  the  same  rat.-  would  cost  $888*64,  o. 
a  saving  of  $72.1  S  per  week.  As  the  new  carriers 
cost  only  S::o  each,  it  is  possible  to  save  the  price 
I  f  more  than  two  of  them  each  week. 


Prompt  Payment  of  Freight  Bills 
Required 

U.  S.  Interstate  Commerce  Commission  has 
ruled  that,  beginning  July  1st.  "responsible  ship- 
pers" will  be  allowed  ninety-six  hours,  not  includ- 
ing legal  holidays  or  Sundays,  in  which  to  arrange 
for  payment  of  freight  charges  to  railroads;  where 
bills  are  presented  to  shipper  prior  to  or  at  time 
of  delivery  of  freight,  ninety-six  hours  dates  from 
first  4  P.  M.  after  delivery;  where  bills  are  presented 
subsequent  to  delivery  of  freight,  ninety-six  hours 
dates  from  first  A  P.  M.  following  presentation  of 
bill. 


Conference  of  Engineers  of  New 
York  State 

The  first  conference  of  city  engineers  of  all  the 
cities  in  New  York  State,  was  held  at  Jamestown 
on  the  afternoon  of  July  15th  in  connection  with  the 
annual  meeting  of  the  New  York  State  Conference 
of  Mayors  and  Other  City  Officials.  State  high 
way  commissioner  Frederick  S.  Greene  discussed 
paving  cost  and  construction  and  chief  engineer 
Theodore  Horton  of  the  State  Department  spoke 
on  sewerage  and  sewage  disposal  problems. 

Mr.  Horton  urged  the  engineers  to  have  their 
cities  adopt  the  separate  sewer  system  as  soon  as 
possible,  as  he  claimed  that  such  system  will  be 
more  economical  than  a  combined  sanitary  and 
storm  water  sewer.  He  criticised  the  cities  for  lack 
of  proper  maintenance  of  sewerage  systems  and 
disposal  works.  "1  refer  no!  SO  much  to  the  sewers." 
he  said,  "as  to  the  disposal  works,  which  in  most 
cases  have  been  constructed  at  considerable  com. 
and  the  benefits  from  which  in  many  instances  have 
been  largely  nullified  by  careless  operation  and  in 
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some  cases  absolute  neglect.  If  these  disposal 
works  are  worth  building  at  all,  they  are  certainly 
worth  operating,  and  if  civic  pride  and  sound  busi- 
ness policy  are  not  sufficient  incentives  to  induce 
proper  operation  of  these  works  when  once  built, 
the  State  Departments  of  Health  and  Conservation 
are  justified  in  taking  suitable  action  to  force  it." 


A  Sewer  System  for  $1.00 

The  sewerage  and  sewage  treatment  plant  of  Camp 
Mills,  the  Long  Island  army  cantonment,  was  re- 
cently sold  to  the  Buffalo  House  Wrecking  &  Sal- 
vage Company,  in  connection  with  the  buildings 
and  entire  equipment  of  the  camp,  and  that  com- 
pany has  recently  turned  over  the  entire  sewer 
plant  to  the  village  of  Hempstead,  Long  Island,  for 
the  nominal  payment  of  $1.00.  Hempstead  already 
has  a  sewerage  system  and  it  is  not  probable  that 
it  will  be  able  to  use  all  of  the  pipes  and  other 
sewer  appurtenances  of  Camp  Mills.  The  sewage 
treatment  plant,  however,  is  adjacent  to  that  of 
Hempstead  village  and  is  said  to  be  excellently 
designed  and  constructed,  and  it  is  probable  that 
the  village  will  be  able  to  use  this  and  also  the 
pumping  station,  which  is  provided  with  an  electric 
equipment  having  a  capacity  of  2,.r>00,000  gallons  of 
sewage  a  day. 


Philadelphia  Sewer  Contract  Abandoned 

The  Philadelphia  Subway  Construction  Company 
has  been  working  on  a  contract  totalling  a  little 
over  SI. 000,000  for  the  construction  of  a  sewage 
disposal  plant  in  Philadelphia,  but  recently  has 
refused  to  complete  the  work  on  the  plea  that  it 
would  entail  a  loss  to  them  of  about  S2,000,000.  The 
company  is  bonded  for  $312,000  and  suit  may  be 
brought  to  recover  on  the  bond.  The  Director  of 
Public  Works  and  the  Chief  of  the  Bureau  of 
Surveys  have  taken  over  the  plant  of  the  contractor. 


Garbage  Disposal  Contract  in  Litigation 

Atlantic  City,  New  Jersey,  in  November,  1915, 
entered  into  a  contract  with  the  Farmers  Supply 
and  Products  Company,  whereby  this  company  was 
to  remove  all  garbage  and  dead  animals  from  the 
city  until  August  31,  1921,  for  the  sum  of  $195,- 
000 ;  the  company  furnishing  a  bond  to  the  amount 
of  one-half  of  that  sum.  On  April  1,  1910,  the 
company  notified  the  city  that  it  would  cease  to 
collect  garbage,  and  since  then  it  has  huade  no 
collections. 

The  reason  given  by  the  company  was  that  fully 
30  per  cent  of  the  matter  collected  by  the  company 
from  the  garbage  pails  of  the  citizens  was  rubbish, 
consisting  of  bottles,  cans,  and  refuse  matters  of  all 
descriptions.  The  company  claims  that  these  mat- 
ters damaged  the  machinery  in  the  reduction  plant 
on  Crab  Island  and  also  that  the  company  was  put 
to  an  excessive  expense  for  coal  to  destroy  matter 
which  should  not  have  been  mixed  with  the  garbage. 
It  also  claims  that  the  most  valuable  garbage  was 


collected  by  persons  who  had  no  authority  to  do 
so.  It  was  further  claimed  that  the  city  officials 
had  agreed  to  build  a  canal  which  would  facilitate 
the  passage  of  scows  from  the  loading  station  to 
the  reduction  plant,  but  had  failed  to  do  so. 

In  consequence  of  the  failure  of  the  contractors 
to  collect  garbage  subsequent  to  April  3rd  of  last 
year,  the  city  was  forced  to  enter  into  a  contract 
with  other  parties,  paying  them  $215  a  day  for 
such  disposal.  The  city  brought  suit  against  the 
company  for  $250,000  damages  caused  by  the 
abandonment  of  the  contract,  which  necessitated 
making  this  higher  payment  for  collection.  The 
company  has  brought  a  countersuit  against  the  city 
for  $20*7,000.  The  former  case  was  tried  on  July 
1st  and  a  verdict  rendered  of  "no  cause  for  action." 
We  are  not  informed  whether  or  not  definite  action 
has  been  taken  in  the  suit  of  the  company  against 
the  city. 


Millions  Wish  to  Emigrate  to  United  States 

The  special  correspondent  of  the  Boston  Evening 
Transcript  cables  from  Geneva,  June  19,  that  Eu- 
rope is  still  overpopulated  and  that  vast  numbers  of 
its  inhabitants  arc  anxious  to  emigrate  to  the  United 
States.   He  says,  in  part : 

Millions  of  European  workers  arc  today  anxiously  and 
impatiently  knocking  at  America's  closed  doors  for  admit- 
tance to  the  promised  land  of  liberty  and  equal  opportuni- 
ties, to  enlist  in  America's  great  industrial  army. 

The  careful  investigations  which  I  have  been  making 
here  justify  the  estimate  that  from  5.000,000  to  6,0000,000 
workers  at  least  are  ready  to  leave  Europe  at  a  moment's 
notice  for  America  if  they  are  given  the  chance. 

Not  only  is  there  no  labor  shortage  in  Europe  in  conse- 
quence of  the  war,  but  there  is  in  many  countries  an  acute 
crisis  of  unemployment.  In  eastern  Europe  economic  dis- 
tress is  so  great  that  it  outweighs  national  objections  to 
emigration  even  among  the  nations  that  have  regained 
their  ancient  freedom.  Europe  is  suffering  more  acutely 
from  the  effects  of  overpopulation  today  than  it  did  in  the 
years  before  the  great  war. 

European  governments  for  some  time  have  been  aware 
of  the  surprising  and  alarming  circumstance  that  Europe, 
after  losing  millions  of  men  in  battle,  is  still  dangerously 
cverpopulated,  and  far  from  discouraging  or  attempting 
to  place  restriction  on  emigration  to  America,  as  it  was 
at  first  expected  they  would  do,  they  are  anxious  to  facili- 
fate  it  as  much  as  possible. 

A  prominent  Italian  government  official,  with  whom  I 
discussed  this  problem  recently,  expressed  the  Italian  point 
of  view  as  follows: 

"More  than  ever  before,  emigration  is  a  vital  question 
for  Italy  today.  The  chief  cause  of  the  unrest  that  is 
prevailing  in  Italy  is  due  to  unemployment.  It  is  the  most 
natural  and  excusable  form  of  labor  unrest,  and  has  no 
connection  with  bolshcvism,  although  bolshevism  is  un- 
doubtedly seeking  to  exploit  it  for  its  own  anarchic  ends. 
Thousands  of  honest  Italian  workers,  who  returned  from 
America  to  Italy  during  the  war  to  fight  for  their  country, 
have  been  waiting  vainly  for  many  months  for  permission 
to  go  back  to  the  United  States  and  do  their  old  work. 
The  Italian  government,  which  at  first  committed  the 
common  error  of  believing  that  it  would  be  necessary  to 
restrict  emigration  after  the  war,  has  been  negotiating  for 
a  long  time  with  the  authorities  at  Washington  in  order 
to  get  the  existing  American  lestrictions  on  immigration 
modified  in  favor  of  Italian  workers,  but  unfortunately  it 
seems  that  these  negotiations  arc  not  leading  anywhere." 

What  is  true  of  Italy  applies  in  a  large  measure  also 
to  the  countries  of  eastern  Europe,  where  there  is  not 
only  unemployment,  but  famine,  pestilence  and  war.  For 
over  a  year  there  has  been  a  great  westward  movement  of 
emigrants  in  Europe  from  Russia,  Poland.  Rumania  and 
the  Ukraine.    Hundreds  of  thousands  of  these  emigrants 
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have  stuck  fast  in  Germany  and  Austria,  because  they 
were  unable  to  get  any  farther  and  above  all  to  reach 
America,  still  the  land  of  their  dreams.  The  anti-Semitic 
wave  that  is  sweeping  over  the  Russian  border  countries 
lias  swelled  the  ranks  of  these  eastern  emigrants,  many  of 
whom  are  Jews.  They  are  unwelcome  in  Germany  and 
Austria,  where  their  presence  serves  to  aggravate  eco- 
nomic distress  and  wher?  anti-semitic  feeling  Is  also  al- 
ready running  very  high.  But  farther  west  in  turope 
they  cannot  go,  at  least  not  in  great  numbers,  and  they 
are  a  serious  menace  to  reconstruction  where  they  are. 

Precautions  America  will  certainly  have  to  take  if  she 
decides  lo  abolish  existing  restrictions  on  immigration 
before  it  is  too  late,  but  they  should  be  rather  medical  than 
political  in  character.  There  is  a  very  real  danger  that 
foreign  labor  might  bring  foreign  pestilences  with  it  to 
America  at  present.  All  kinds  of  epidemics  are  raging  in 
the  countries  of  eastern  Europe.  The  reorganization  of 
American  quarantine  stations  on  modern  lines,  particularly 
as  regards  disinfection  preventing  the  introduction  of  ty- 
phus, must  be  effected  before  America  opens  wide  her 
Kates,  as  Kuropc  hopes  she  will  at  last. 


Emigration  to  Canada 

Emigration  to  Canada  is  expected  to  receive  a 
great  impetus  during  the  present  season  through 
the  efforts  of  the  Western  Canada  Colonization  As- 
sociation which  has  already  raised  a  large  part  of 
the  $1,500,000  fund  required  to  bring  50,000  5-per- 
son  families  from  the  United  States  These,  with 
70,000  families  from  Europe,  are  wanted  to  settte 
20,000.000  acres  of  idle  land  lying  between  paral- 
lel railway  lines. 

This  association  estimates  that  each  settler  is 
worth  $740  per  year  to  the  railroads  alone,  and  the 
program  is  to  make  it  so  attractive  and  profitable 
to  the  settlers  that  at  least  75,000  more  families  will 
soon  come  independently  from  the  United  States 
to  join  the  50,000  secured  by  the  present  campaign. 

If  this  program  is  carried  out  it  will  be  worth 
while  not  only  to  find  a  means  of  replacing,  two 
to  one,  the  emigrants  from  the  United  States,  but  to 
also  discover  and  emulate  the  means  by  which  the 
Canadians  make  so  attractive  farming  that  has 
ceased  to  hold  a  large  percentage  of  the  laboring 
class  in  this  country. 


More  Plentiful  Farm  Labor 

Reports  from  Ponta  Citv,  Oklahoma,  state  that 
the  Wheat  Belt  of  Oklahoma  is  surfeited  with  labor. 
"There  are  three  men  for  everv  job  in  the  harvest 
field." 

Similarly  Kansas  city  reports  that  "The  Labor 
situation  throughout  the  West  has  changed  entire- 
ly. There  is  more  labor  here  seeking  employment 
than  there  is  employment.  Idle  men  are  in  evidence 
almost  anywhere.  This  condition  is  having  its  ef- 
fect on  railroad  labor  in  the  west  and  all  are  trying 
to  do  better  so  that  they  may  hold  their  jobs.  We 
are  coming  rapidly  to  the  point  where  there  is  too 
much  labor  for  the  work  to  be  done." 

The  above  is  "Interesting  if  True,"  and  it  is  most 
earnestly  to  be  hoped  that  it  not  only  is  true,  but 
that  it  will  remain  true,  and  that  the  good  effects 
be  not  impaired  by  suicidal  strikes  created  by  radi- 
cals and  intended  to  force  artificial  and  impossible 
standards  of  hours  and  wages.  Reports  are  already 
beginning  to  indicate  that  the  impossible  wages  de- 
manded have  caused  such  a  reduction  of  construc- 
tion that  many  workers  are  out  of  employment  and 


despite  their  nominal  high  wages,  are  receiving 
smaller  total  sums  and  will  be  glad  soon  to  work 
for  reasonable  prices  and  to  give  a  more  honest 
equivalent  for  their  pay.  This  condition  will  of 
course  obtain  in  the  end,  but  the  amount  of  damage 
that  can  precede  it  is  still  enormous. 


Japanese  Labor 

During  the  year  just  passed,  the  emigration  from 
Japan  to  the  United  States  has  averaged  about  1,000 
persons  per  month,  of  whom  nearly  one-half  were 
women.  These  are  admitted  under  the  "Gentle- 
man's Agreement."  besides  which  an  unknown  but 
relatively  small  number  have  made  illegal  entry  into 
this  country.  Considering  that  the  deficiency  in 
labor  is  continually  increasing,  and  it  now  estimated 
as  high  as  4.000,000  or  5.000,000,  it  would  seem  well 
to  have  this  number  of  Japanese  immigrants  very 
greatly  increased  by  reducing  the  restrictions,  at 
least  for  several  years. 

During  recent  weeks,  the  immigration  of  Mexi- 
can labor  into  the  United  States  has  been  at  the  rate 
of  about  1 .000  j>er  week  until  it  was  stopped  by  the 
orders  issued  June  25  to  Mexican  officials. 


On  July  1st.  the  price  of  Portland  cement  at  St. 
Paul  and  Minneapolis  changed  from  $2.37  to  $2.52. 


General  Marshall  Appointed  Manager  of 
the  Associated  General  Contractors 

The  executived  board  of  the  Associated  General 
Contractors  of  America  has  appointed  as  general 
manager  of  the  Association  General  R.  C.  Marshall, 
Jr.,  recently  chief  of  the  Construction  Division  of 
"the  U.  S.  Army. 

The  Bulletin,  the  official  publication  of  the  Asso- 
cition  says : 

"The  selection  of  General  Marshall  marks  the  be- 
ginning of  the  active  campaign  to  carry  through  the 
program  which  has  been  developing  during  the  past 
year  of  preliminary  work.  Resides  the  direction  of 
the  work  of  the  sixteen  committees,  this  program 
includes  the  development  of  the  Publication  and  In- 
formation Service,  the  Contractors'  Service  Corpora- 
tion, the  Legislative  Service,  and  other  Service 
Bureaus  of  the  Association,  and  the  several  Mem- 
bers' Divisions,  including  the  Building  Contractors' 
Division,  the  Public  Works  Contractors  Division, 
the  Highway  Contractors'  Division  and  the  Railroad 
Contractors'  Division — many  of  which  have  been 
organized  in  charge  of  different  members  of  the 
staff  during  the  past  year. 

The  rapid  growth  of  the  association  from  a  mem- 
bership qf  07  construction  firms  representing  a 
few  centers  to  700  construction  firms  representing  36 
states  and  150  cities  throughout  the  country,  and 
the  position  of  leadership  which  the  association  has 
been  asked  to  take  on  questions  of  national  impor- 
tance relating  to  legislation,  construction  develop- 
ment, labor  materials,,  transportation,  methods, 
trade  practices,  etc.,  as  a  result  of  the  work  which 
has  already  been  done,  offer  to  General  Marshall  a 
field  of  activity  commensurate  with  the  ability 
which  he  has  shown  as  Chief  of  the  Construction 
Division  of  the  Army." 
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Pure  vs.  Purified  Water 

No  drink,  pre-war  or  other,  can  compare  with 
spring  water  fresh  and  cold  from  granite  hills,  or 
even  from  other  geological  formations.  Would  that 
such  water  could  be  furnished  to  the  residents  of 
every  city !  But  even  though  there  were  enough 
of  it  to  make  this  possible,  after  it  had  flowed 
through  miles  of  pipes  and  conduits  it  would  have 
lost  some  of  its  almost  perfect  purity,  and  in  addi- 
tion a  certain  quality  which  can  not  be  detected  by 
chemist  or  bacteriologist  but  is  as  real  as  the  differ- 
ence between  the  ozone-laden  air  of  the  balsam 
forest  where  it  emerged  from  the  rocks  and  the 
dead  air  of  the  city  where  it  is  drawn  from  the 
faucet. 

In  the  northern  part  of  New  Jersey  there  is  a 
population  of  about  two  million  on  an  area  of  about 
one  thousand  square  miles,  or  two  thousand  to  the 
square  mile.  The  yield  or  run-off  of  this  section 
is  about  400,000  gallons  per  day  per  square  mile, 
or  sufficient  to  supply  100  gallons  per  capita  daily 
to  four  thousand  people  if  all  of  it  were  retained 
in  intercepting  reservoirs.  In  other  words,  half  of 
the  water  flowing  from  the  entire  area  is  needed  to 
supply  the  present  population;  and  in  thirty  to 
.  fifty  years,  when  the  population  will  have  doubled, 
the  run-off  from  the  entire  area  will  be  needed. 
But  part  of  this  area  is  salt  meadows,  low  land  in 
river  bottoms  and  other  areas  the  yield  of  which 
can  not  be  utilized  unless  as  flow  in  the  rivers. 
Probably  not  more  than  ten  per  cent  of  the  area 
is  such,  topographically  and  geographically,  that  its 
yield  can  be  impounded  in  reservoirs  above  the 
sources  of  actual  sewage  pollution,  while  very  little 
of  it  is  not  subject  to  pollution  from  small  settle- 
ments and  farms. 

It  is  therefore  evident  that  not  only  spring  water 
but  even  that  from  impounded  mountain  streams 
is  unattainable  by  a  great  part  of  the  population  of 
this  area.  In  fact,  even  at  present  it  is  necessary 
to  use  water  from  rivers,  and  thus  avail  of  the  run- 
off from  low  lands  and  of  the  headwaters  of  the 
rivers  outside  the  area  under  consideration. 

All  of  which  is  in  explanation  of  the  decision  of 
the  New  Jersey  Board,  recorded  elsewhere  in  this 
issue,  that  Montclair,  already  enjoying  a  purified 
water  supply  that  is  safe  and  better  than  many 
cities  are  content  with,  can  not  expect  to  obtain  a 


part  of  the  limited  mountain  stream  supplies  of 
the  state  which  has  already  been  acquired  by  an- 
other municipality.  Water  that  is  naturally  pure 
(in  the  popular  use  of  that  term,  which  means  safe 
and  palatable)  can  be  had  by  comparatively  few,  in 
the  northern  states  at  least;  the  majority  must  be 
content  if  they  receive  purified  water  which  is  al- 
most if  not  quite  equally  safe,  if  not  so  acceptable 
to  the  palate  and  imagination. 


General  Marshall  Manager  A.  G-  G. 

The  ap|X)intnricnt  of  Gen.  R.  C.  Marshall,  Jr.,  as 
manager  of  (he  Associated  General  Contractors 
of  America,  is  of  great  importance  in  that  it  gives 
definite  leadership  and  provides  a  responsible  and 
experienced  head  to  worthily  represent  a  powerful 
organization. 

The  association.  General  Marshall,  and  the  public 
arc  to  be  congratulated  on  the  coordination  of  un- 
usual ability  and  very  wide  and  successful  experi- 
ence, intimate  relations  with  great  construction 
problems  and  the  high  prestige  that  Gen.  Marshall 
possesses,  with  the  enormous  growing  influence  of 
the  association,  its  large  membership  of  great  con- 
tractors, its  already  great  influence  in  national, 
state  and  private  construction  matters  and  its 
avowed  program  for  developments  and  federation 
of  active  interests  embracing  hundred  of  millions 
of  dollars  of  property  and  thousands  of  individual 
engineers,  owners  and  contractors  annually. 

After  many  years  of  preparatory  work  by  various 
organizations  in  its  endeavor  to  create  a  national 
association  of  construction  interests,  the  Associated 
General  Contractors  of  America,  organized  less 
than  2  years  ago,  immediately  assumed  a  high  posi- 
tion commanding  respect  for  its  personnel  and  its 
technical  and  financial  standing,  and  has  rapidly 
developed  to  a  point  where  it  is  the  accepted  na- 
tional leader,  and  maintains  important  offices  at  the 
Capitol  and  in  great  cities  and  numerous  branches 
throughout  the  country,  with  classified  special  de- 
partments dealing  with  many  of  the  greatest  and 
most  difficult  problems  of  construction  interests. 

The  appointment  of  an  abundantly  qualified 
executive  who  can  coordinate  all  of  the  interests 
and  give  his  entire  personal  attention  to  their  di- 
rection, is  the  one  step  most  needed  to  promote  the 
greatest  security  and  most  rapid  development  of 
the  association. 

Gen.  Marshal]  brings  to  this  position  a  unique 
experience  covering  20  years  service  in  the  U.  S. 
Army  in  charge  of  a  vast  amount  of  public  work  of 
a  wide  variety  including  almost  all  kinds  of  ordi- 
nary and  difficult  construction. 

Since  he  was  made  chief  of  the  construction  divi- 
sion of  the  army  on  June  26,  1918,  he  has  had 
charge  of  all  building  work  for  the  War  Department 
involving  an  expenditure  of  nearly  $1,000,000,000, 
much  of  it  for  emergency  work  under  conditions 
of  unprecedented  haste  and  difficulty.  The  rapid 
and  efficient  execution  of  this  work  has  brought 
Gen.  Marshall  into  contact  with  a  great  number  of 
officials,  contractors,  and  all  kinds  of  people  inter- 
ested in  the  work,  as  well  as  with  federal,  financial 
and  commercial  bodies  with  whom  tactful  diplomacy 
and  full  knowledge  of  the  work  were  indispensable. 
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The  experience  and  high  reputation  due  to  his 
great  success,  and  his  attractive  and  forceful  per- 
sonality, together  with  his  popularity  and  the  wide 
extent  of  his  personal  acquaintance,  will  be  invalu- 
able to  the  Associated  General  Contractors. 

Every  engineer,  contractor,  public  official,  archi- 
tect and  dealer  who  is  directly  or  indircely  inter- 
ested in  construction  work  will  benefit  with  the 
Associated  General  Contractors  in  the  notable  suc- 
cess that  we  take  great  pleasure  in  predicting  for 
Gen.  Marshall  and  the  Association. 


Car  Priority  Unjust  to  Construction 

The  recent  order  of  the  Interstate  Commerce 
Commission  requiring  railroads  to  give  preference 
to  coal  mines  east  of  the  Mississippi  river  in  the 
assignment  of  open  cars,  has  caused  so  much  injury 
and  danger  to  various  construction  interests  that 
the  representatives  of  many  important  industries 
have  petitioned  the  commission  to  revoke  or  modi- 
fy the  order,  or  their  businesses  will  be  closed,  many 
employees  thrown  out  of  work,  and  important  con- 
struction operations  crippled  and  stopped. 

The  dealers  and  manufacturers  of  crushed  stone, 
cement,  sand  gravel  and  lime  and  general  building 
supplies  and  building  contractors  are  among  those 
protesting.  The  representative  of  the  National 
Crushed  Stone  Association  stated  that  road  con- 
tractors are  facing  bankruptcy  through  the  opera- 
tion of  this  order,  and  various  other  industries 
complain  that  if  continued,  it  will  put  them  out  of 
business.  The  representatives  of  the  Federal 
Bureau  of  Highway  Construcion  and  of  several 
state  highway  commissions  urge  that  2,000  cars  be 
made  availabile  daily  for  moving  roadbuilding  ma- 
terials required  for  maintenance  and  for  the  com- 
pletion of  old  contracts. 


New  Water  Supply 
Works  of  Winnipeg* 

By  JAMES  H.  FUERTES 

Continues  the  discussion  of  the  condi- 
tions and  principles  upon  which  were 
based  the  capacities  of  the  several  parts 
of  the  aqueduct  and  appurtenances. 


Population  Growth  and  Water  Consumption  Re 
quirements — As  a  basis  for  the  plan  for  distribut- 
ing the  water  to  the  different  municipalities,  there- 
fore, the  quantities  of  water  required  by  each,  and 
the  rates  at  which  it  may  be  needed,  now  or  in  the 
future,  are  of  vital  importance. 

The  necessity  of  considering  fire  drafts  in  the 
estimates  arises  from  the  fact  that,  although  the 
city  now  has  high  pressure  fire  service,  in  future 
the  fire  pumping  engines  will  be  supplied  with 
water  from  the  new  aqueduct,,  and  the  aqueduct 
system  will  respond  to  the  demands  as  occurring, 
the  same  as  though  the  water  were  to  be  pumped 
from  the  McPhillips  street  reservoir. 


The  estimates  were  intended  for  the  purpose 
only,  of  forming  a  basis  for  the  proportioning  of 
the  sizes  and  capacities  of  the  future  water  supply 
works  the  district  will  have  to  provide.  They  may, 
in  individual  districts,  prove  to  be  more  or  less 
inaccurate;  but  for  the  purposes  intended  exact- 
ness is  not  essential,  as  very  considerable  varia- 
tions from  the  true  conditions  will  but  slightly 
affect  the  total,  and  will  have  only  a  negligible 
effect  on  the  actual  dimensions  of  the  works.  They 
are  to  be  regarded  more  as  aids  in  fixing  upon  the 
ultimate  limits  than  as  representing  actually  the 
absolute  variations  to  be  expected  from  year  to 
year. 

Effect  of  Rate  of  Draft  on  Capacities  of  Pipe 
Line,  Force  Mains  and  Pumps — The  rate  of  use  of 
water  by  a  community  varies  from  hour  to  hour 
and  from  day  to  day;  and  the  actual  demands  in 
the  Winnipeg  District  may  amount  to  two  and  a 
half  to  three  times  the  average  daily  rate  of  con- 
sumption. To  allow  for  such  fluctuations,  either 
the  aqueduct  must  deliver  the  water  as  fast  as 
required  at  any  moment,  and  its  actual  effective 
capacity  be  only  from  40  to  33  per  cent  of  its  full 
capacity,  or  a  storage  reservoir  must  be  provided 
near  town  to  supply  the  water  required  by  sudden 
heavy  drafts. 

Deacon  Reservoir  a  Necessity  Soon — Where  long 
aqueducts  are  in  service,  it  is  more  practicable  to 
build  large  storage  reservoirs  than  to  build  the 
aqueduct  large  enough  to  accommodate  the  maxi- 
mum possible  draft  for  short  times,  the  purpose  of 
these  large  reservoirs  being  to  allow  a  full  and 
large  supply  in  response  to  sudden  heavy  drafts 
without  necessitating  sudden  changes  in  velocity  in 
the  pipe  line,  and  to  store  excess  water,  not  needed 
during  hours  of  light  draft,  for  use  later  during 
heavy  drafts. 

In  an  aqueduct  conveying  water  by  gravity  flow 
under  limited  and  comparatively  low  heads,  it  is 
not  practicable  to  quickly  speed  up  or  check  down 
the  velocity  of  the  water  in  the  conduit,  as  it  would 
be  in  a  closed  force  main ;  hence  a  considerable 
amount  of  storage  is  necessary  to  permit  satisfac- 
tory operating  conditions. 

The  difference  in  rate  between  average  rates  of 
draft  and  maximum  rates  is  so  great,  and  high 
rates  may  prevail  so  long,  that  while  a  day's  supply 
of  water  in  storage  is  sufficient  to  balance  ex- 
tremes of  draft  when  the  supply  can  come  to  the 
reservoir  at  a  rate  equal  to  the  daily  maximum  rate 
of  draft,  it  would  take  several  weeks  of  storage 
capacity,  if  the  water  entered  the  reservoir  at  the 
average  daily  rate  of  draft,  to  afford  the  same 
balancing  effect.  For  this  reason  it  is  quite  usual, 
where  the  supply  can  come  to  the  reservoir  at  the 
maximum  daily  rate  of  draft,  to  provide  at  least 
one  day's  storage  for  carrying  the  peak  drafts. 

As  above  stated,  the  original  plans  provided  for 
a  reservoir  of  250,000,000  gallons  capacity  to  be 
built  at  Deacon,  in  line  with  the  above  policy.  The 
original  plans,  however,  provided  for  discharging 
the  water  from  Deacon  to  Winnipeg  by  gravity  up 
to  a  limit  of  2.r>.000.000  gallons  per  day,  and  pump- 
ing the  water  from  Deacon  to  Winnipeg  when  the 
consumption  shall  have  exceeded  Sfl.OOO.OOO  gal- 
lons per  day. 
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For  this  purpose  it  was  provided  that  the  force 
main  from  Deacon  to  Winnipeg  should  be  a  5-foot 
riveted  steel  pipe  as  far  as  Red  river,  then  a  5-foot 
cast-iron  lined  tunnel  under  Red  river,  and  then 
a  4-foot  cast-iron  pipe  from  Red  River  to  the 
McPhillips  street  reservoir.  The  pumping  station 
at  Deacon  was  intended  to  pump  the  water  at  suf- 
ficient pressure  to  supply  the  district  through  the 
existing  street  mains  in  the  different  municipali- 
ties. 

Effect  of  Delivery  "in  bulk"  on  Designs— A 
reading  of  the  Act,  however,  discloses  that  there 
was  no  warrant  for  the  delivery  of  the  water  other 
than  "in  bulk,"  and  this  led  to  a  change  in  the 
plans  whereby  the  water  would  be  delivered,  in  the 
future,  to  the  different  municipalities  at  ground 
level,  to  be  repumped  by  each  municipality  in  ac- 
cordance with  its  own  needs.  This  change  will 
limit  the  variation  in  rate  of  delivery  from  Deacon 
to  the  district  between  the  minimum  rate  and  maxi- 
mum daily  rate  instead  of  the  minimum  rate  and 
maximum  hourly  rate,  which  latter  would  be  the 
case  if  the  pumping  were  done  at  Deacon. 

The  Deacon  reservoir  will,  therefore,  be  used  for 
the  same  purposes  as  in  the  original  plan,  but  may 
be  of  smaller  capacity  than  originally  intended, 
owing  to  the  fact  that  part  of  the  original  capacity 
provided,  namely,  that  part  required  to  balance  the 
hourly  variations  in  pump  drafts,  must  be  provided 
nearer  the  Red  river. 

For  some  years  there  will  be  no  urgent  neces- 
sity for  the  large  reservoir.  Cleaning  of  the  aque- 
duct will  not  be  needed  for  several  years,  and  it 
will  be  many  years  hence  before  the  aqueduct  be- 
tween Deacon  and  Shoal  lake  will  be  called  on  to 
deliver  water  up  to  its  maximum  discharging  ca- 
pacity, even  at  maximum  rates  of  consumption  in 
the  district;  nevertheless,  with  but  one  aqueduct 
nearly  100  miles  long,  it  would  be  prudent  to  get 
the  reservoir  built  at  an  early  date. 

Taking  into  account  the  changes  in  operating 
conditions  due  to  the  adoption  of  the  plan  of  de- 
livering the  water  to  the  district  at  ground  level 
instead  of  pumping  it  into  the  mains,  the  capacity 
of  the  Deacon  reservoir  can  be  reduced  to  200 
million  gallons,  provisions  being  made  for  supple- 
mental storage  in  the  future  at  a  point  not  far  from 
Red  river,  sufficient  to  take  care  of  fluctuations  in 
the  hourly  rate  of  pumping,  when  required,  or 
.  about  60,000,000  gallons,  as  will  be  described  later 
on. 

Stiffly  Conditions  between  Deacon  and  Red 
River — The  plan  adopted  was  to  provide  at  the  end 
of  the  8-foot  circular  aqueduct  at  Deacon  for  a 
connection  to  the  Deacon  reservoir,  when  built, 
by  means  of  a  bye-pass  direct  to  the  <r>-foot  6-inch 
concrete  pipe  from  Deacon  to  Red  river,  connec- 
tions being  also  provided  so  that  water  may  later 
be  taken  into  the  5-foot  fi-inch  concrete  pipe  from 
either  half  of  the  proposed  reservoir.  All  the 
water,  whether  going  to  the  reservoir  and  thence  to 
the  5-foot  6-inch  pipe  line  leading  to  the  Red 
river,  or  being  bye-passed  directly  to  the  5-foot 
6-inch  line,  will  pass  through  a  Ven'turi  meter  built 
into  the  line. 

At  the  east  bank  of  the  Red  river  the  5-foot 
C-inch  concrete  pipe  ends  in  a  surge  tank  having  a 


48-inch  cast-iron  connection  to  the  shaft  at  the 
west  end  of  the  tunnel  under  Red  river  and  also 
a  42-inch  cast-iron  connection  for  the  sucfion  pipes 
of  booster  pumps  to  be  used  later  when  necessary, 
to  force  the  water  to  McPhillips  street  in  the  quan- 
tities required.  An  overflow  from  the  surge  tank 
discharging  through  a  36-inch  cast-iron  pipe  to  the 
river  will  give  relief  so  that  the  pressures  in  the 
5-foot  C-inch  concrete  pipe  will  not  exceed  certain 
predetermined  amounts  when  the  water  may  surge 
therein,  due  to  the  starting  or  stopping  of  the 
booster  pumps. 

There  is  no  valve  between  the  surge  tank  and 
the  aqueduct,  so  that  by  no  accident  of  operation 
can  this  connection  be  closed.  The  connection  be- 
tween the  surge  tank  and  the  tunnel  under  Red 
river,  however,  is  provided  with  a  valve  in  the  west 
shaft  of  the  tunnel  to  enable  the  surge  tank  to  be 
cut  off;  and  a  valved  connection  to  the  tunnel  will 
permit  the  water  taken  by  the  booster  pumps  from 
the  surge  tank  to  be  forced  through  the  tunnel  and 
thence  to  McPhillips  street,  when  more  water  is 
needed  there  than  will  flow  there  by  gravity  through 
the  aqueduct  from  Deacon. 

Having  thus  outlined,  in  a  general  way,  the  con- 
ditions to  be  fulfilled — that  is,  to  deliver  to  the 
McPhillips  street  reservoir  as  much  water  as  prac- 
ticable by  gravity  and  then  boost  over  from  Red 
river  surge  tank  as  much  as  required,  bearing  in 
mind  the  requirements  of  each  of  the  municipali- 
ties forming  the  district,  the  problem  became  one 
of  fixing  upon  the  proper  sizes  for  the  pipe  lines 
and  tunnel,  the  capacities  of  the  booster  pumps  and 
the  dimensions  and  details  of  the  surge  tank,  and  to 
fix  upon  a  plan  for  the  distribution  of  the  water  to 
the  different  municipalities,  in  bulk,  in  proportion 
to  their  needs,  present  and  future,  and  to  have  the 
works  when  built  such  that  they  could  economi- 
cally be  adapted  to  whatever  final  plan  of  future 
development  the  district  might  adopt. 

Supply  for  Winnipeg  and  its  Dependents— The 
city  of  Winnipeg  proper,  which,  before  the  intro- 
duction of  Shoal  lake  water,  supplied  Assiniboia, 
Kildonan  and  Fort  Garry,  has  at  McPhillips  street 
a  25,000,000-gallon  covered  reservoir,  together  with 
a  pumping  station  used  for  pumping  the  water  from 
this  reservoir  into  the  city  street  mains  direct. 

There  are  no  high  level  distribution  reservoirs 
or  stand-pipes  in  the  system,  so  that  the  pumps 
must  respond  to  all  changes  of  pressure  correspond- 
ing to  a  varying  rate  of  draft.  This  reservoir  is 
large  enough  to  serve  until  the  population  shall 
have  grown  enough  to  require  an  average  of  about 
25,000.000  gallons  of  water  daily,  corresponding, 
for  local  conditions,  to  a  maximum  daily  rate  of 
35,000,000  gallons. 

This  quantity,  therefore  (35,000,000  gallons 
daily),  would  represent  the  capacity  required  in  the 
pipe  line  from  Red  river  to  McPhillips  street  to 
utilize  the  reservoir  to  its  full  practicable  capacity. 
With  this  condition,  the  maximum  actual  rate  of 
pumping  of  water  out  of  McPhillips  street  reser- 
voir might  be  as  great  as  60.000.000  gallons  daily 
for  an  hour  or  two.  the  extra  quantity  of  water  for 
these  short  periods  being  furnished  from  the  stor- 
age in  the  reservoir. 
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As  will  be  explained  later,  however,  the  pipe  line 
from  Red  river  to  McPhillips  street  reservoir  must 
be  able  to  deliver  water  at  the  rate  of  50,000,000 
gallons  per  day,  as  that  is  the  rated  capacity  chosen 
tor  the  booster  pump.  The  McPhillips  street 
pumping  station  and  reservoir  arc  located  in  the 
city  of  W  innipeg  and  occupy  all  the  land  available 
for  the  purpose,  so  that  any  increase  in  reservoir 
capacity  beyond  that  now  available  must,  on  ac- 
count "of  the  value  of  land  thereabouts,  be  had 
elsewhere. 

The  pumps  at  McPhillips  street  could  be  increased 
in  number  and  capacity,  and  a  pumping  capacity  in 
excess  of  25,000,000  gallons  daily  could  be  main- 
tained there  by  putting  the  booster  pumps  at  Red 
river  in  use  to  boost  over  the  extra  quantity,  beyond 
that  which  will  flow  over  by  gravity,  required  for 
peak  loads.  Careful  studies  of  this  question,  how- 
ever, showed  that  it  would  be  preferable  to  defin- 
itely limit  the  capacity  of  the  McPhillips  street  sta- 
tion to  an  average  25,000,000  gallons  daily,  and 
establish  another  pumping  center  on  the  cast  side 
of  Red  river  for  furnishing  the  extra  water  in 
future  through  new  force  mains,  when  more  than 
25,000,000  gallons  daily  should  be  required  in  the 
district  now  served  by  the  McPhillips  street  plant. 

This  plan  is  simple  and  has  many  advantages, 
among  which  the  greatest  is  that,  without  sacrific- 
ing any  of  the  work  to  be  done  under  it  at  the 
present  time,  it  could  be  changed  at  any  time  to 
fit  in  with  any  of  the  other  practicable  schemes  of 
development.  The  dimensions  of  the  works  as 
built,  therefore,  are  determined  in  accordance  with 
this  plan,  which  involves  the  least  expenditure  for 
the  district,  both  for  construction  and  for  opera- 
tion. 

PROGRAM  FOR  DEVELOPMENT 

The  practical  effect  of  these  assumptions  on  the 
design  of  the  works  is  seen  from  the  accompanying 
diagram  which  shows  the  hydraulic  gradient  under 
various  conditions  of  draft. 


WOO  is  shown  the  western  end  of  the  last  gravity 
flow  aqueduct  section,  which  is  8  feet  9  inches  wide 
and  7  feet  4fS  inches  high,  with  its  invert  at  ele- 
vation 702.0.  The  top  of  the  arch  would  therefore 
be  at  elevation  799.10.  In  order  not  to  have  any 
Upward  pressure  on  this  arched  section,  the  eleva- 
tion of  the  hvdraulic  grade  was  fixed  at  797.5  for 


the  maximum  rates  of  draft  at  the  different  crit- 
ical dates. 

A  number  of  studies  of  different  sizes  of  pipes, 
with  the  resulting  grades  for  discharging  the  water, 
showed  that  for  the  materials  to  be  used  a  4-foot 
6-inch  reinforced  concrete  pipe  from  Deacon  to 
Red  river,  and  a  4H-inch  reinforced  concrete  pipe 
from  Red  river  to  McPhillips  street  reservoir, 
would  be  most  economical  for  immediate  construc- 
tion and  would  take  care  of  the  consumption  until 
about  1932. 

This  program  would  require,  after  that  date,  the 
laying  of  another  5-foot  6-inch  conduit  from  Dea- 
con to  St.  Boniface,  with  provisions  at  that  place 
for  pumping  the  extra  water  directly  into  the  street 
mains  of  the  municipalities  both  sides  of  Red  river. 
At  St.  Boniface  will  be  required  a  storage  reservoir 
or  pump- well  holding  about  10,000,000  gallons  at 
the  start,  to  be  increased  to  about  60,000,000  gal- 
ons  capacity  eventually,  but  by  degrees,  to  equalize 
the  flow  through  the  aqueduct  during  times  of  ex- 
cessive pumping  rates;  and  for  proper  service,  the 
smaller  capacity  of  storage  and  the  requisite  pumps 
and  the  connection  from  the  first  5-foot  G-inch  con- 
duit should  be  ready  by  about  1926. 

This  part  of  the  ultimate  plant,  however,  and 
the  large  reservoir  at  Deacon  arc  not  yet  a  neces- 
sity, and  have  not  been  built  or  provided  for.  ex- 
cept as  to  connections  with  the  5-foot  6-inch  con- 
duit, which  are  all  in  place  and  ready  when  needed. 
At  the  St.  Boniface  pumping  station  the  water  will 
be  pumped  to  street  main  pressure  and  the  cost 
of  the  station  and  the  operation  be  borne  by  the 
municipalities  benefited  rather  than  by  the  district, 
which  has  fulfilled  its  obligation  by  bringing  the 
water,  in  bulk,  to  all  its  component  municipalities. 

It  will  be  observed  from  the  diagram  that  the 
quantity  of  water  to  be  delivered  to  the  McPhillips 
street  reservoir  is  limited  to  an  average  of  25 
million  gallons  daily  (35  m.  g.  d.  max.  rate)  and 
that  quantities  up  to  28.500,000  gallons  daily  can 
be  delivered  into  that  reservoir  by  gravity.  This 
latter  figure  would  correspond  to  an  average  daily 
consumption  of  a  little  over  20  million  gallons. 
■  The  hydraulic  grades  shown  in  each  case  are  for 
the  maximum  daily  rates  of  consumption. 

It  will  be  observed,  also,  that  the  head  on  the 

5-  foot  6-inch  pipe  mav  vary  from  12  to  about  17 
feet,  the  greatest  head  being  for  the  delivery  of 
aljout  20  million  gallons  per  day  to  McPhdlips 
street  bv  gravity,  and  the  least  for  the  maximum 
consumption  and  pumpage  at  St.  Boniface,  years 
hence.  After  about  1926  the  conditions  of  dis- 
charge to  McPhillips  street  will  remain  practically 
the  same  as  to  routine  operation;  that  is.  an  aver- 
age of  25  m.  g.  d.  will  be  sent  to  McPhillips  street, 
part  of  it  by  gravity  and  the  remainder  by  booster 
pumping. 

The  lift  in  the  booster  pumps  in  1926  will  be 
about  40  feet :  this  will  increase  gradually  to  a 
maximum  of  61.5  feet  by  1942.  when  two  5-foot 

6-  inch  conduits  will  be  in  use  and  the  total  aver- 
age consumption  in  the  district  about  100.000.000 
gallons  dailv  (nearly  50  per  cent  in  excess  of  the 
average  daily  consumption  that  can  be  taken  care  of 
by  the  present  gravity  flow  aqueduct  between  Dea- 
con and  Shoal  lake). 

(To  tv  eon  United) 


At  the  right  hand  side  of  the  diagram  at  station 


HYDRAULIC  GRADES  OF  AQUEDUCTS  STUDIED 
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Recent  Legal  Decisions 


CONSIDERATION  FOB  MUNICIPAL  CONTRACTOR'S 
WITT  BOND 

The  Indiana  Appellate  Court,  United  States  F. 
A  < ..  Co.  v.  Schaucr  Co.,  126  N.  E.  SCO,  holds  that 
an  agreement  by  the  surety  on  the  bond  of  a  munic- 
ipal contractor,  on  assignment  of  the  contract,  to 
continue  un  the  bond,  was  a  sufficient  consideration 
for  the  execution  of  an  indemnifying  bond;  the 
consideration  being  a  continuing  one,  and  there 
being  clearly  an  assumption  of  a  new  risk. 


SUFFICIENCY  OF  NOTICE  OF  SUBCONTRACTOR'S  DEFAULT 

The  Circuit  Court  of  Appeals,  Fifth  Circuit, 
holds.  United  States  F.  (».  Co.  v.  SutliTlin  Const. 
Co.,  263  Fed.  360,  that  notice  by  a  principal  con- 
tactor to  a  subcontractor  that  he  was  in  default, 
necessary  to  render  his  surety  liable,  does  not  re- 
quire to  state  the  time  w  ithin  which  he  must  resume 
work,  where  the  time  is  fixed  by  the  contract, 
or  where  he  is  given  a  reasonable  time. 


LABOR  PERFORMED  OR  FURNISHED  AND  MATERIAL  USED 
IN  PUBLIC  WOKXS-MKANINC  OF 


The  mere  use  of  an  appliance,  however  nec- 
essary or  useful  to  the  prosecution  of  a  public 
building  or  other  construction  or  repair  of  a  public 
work,  such  as  a  staging  and  falls,  is  not  labor  per- 
formed or  furnished  or  material  used  in  such  con- 
struction or  repair  within  the  reasonable  intend- 
ment of  Massachusetts  Rev.  Laws,  c.  6,  §  77,  pro- 
viding that  officers  or  agents  who  contract  for  the 
commonwealth  for  such  work  shall  obtain  security 
for  payment  by  the  contractor  and  subcontractors 
for  labor  performed  and  furnished  and  for  materi- 
als used ;  nor  is  a  claim  for  a  premium  on  an  insur- 
ance liability  policy  issued  to  the  contractor  for  a 
public  work  within  the  statute. 

Within  the  provisions  of  the  statute  requiring  a 
claimant  for  labor  or  material  against  the  surety  of 
a  contractor  for  a  public  work  to  file  a  sworn  state- 
ment of  his  claim  with  the  officers  or  agents  of  the 
commonwealth  within  60  days  after  completion 
of  the  work,  the  Massachusetts  Suoreme  Court 
holds.  Bav  State  Dredging  etc.  Co.  v.  IV.  H.  Ellis  & 
Son  Co.,'  126  N\  E.  46H.  that  the  word  "work" 
means  the  public  work  embraced  within  the  terms 
of  the  contract  as  it  existed  when  the  contractor 
or  subcontractor  was  required  to  furnish  sufficient 
security  for  the  labor  and  material  to  be  performed 
or  furnished;  and  the  right  to  have  the  benefit  of 
that  security  enured  to  any  laborer  and  material- 
man who  should  furnish  labor  or  material  which 
was  used  or  employed  in  the  construction  or  re- 
pair of  the  public  work  if  he  should  file  a  sworn 
statement  of  his  claim  within  60  days  after  the  com- 
pletion of  the  work  contemplated  by  the  original 
contract,  even  of  it  l>e  not  completed  by  the  original 
contractor. 


FAILURE  TO  PAY  INSTALLMENT  JUSTIFYING  REFUSAL  TO 
COMPLETE 

Where  a  contract  provides  that  labor  is  to  be  per- 
formed and  materials  furnished  over  a  considerable 
period  of  time,  involving  large  expenditures  by  the 
contractor,   and   where  payments,   based  on  the 


amount  of  the  work  previously  done,  arc  likewise 
spread  over  a  long  period  of  time  as  the  work  pro- 
gresses, the  covenant  of  the  contractor  to  preform 
the  work  is  dependent  upon  the  covenant  of  the 
other  party  to  pay  therefor  as  the  work  progressed 
and  at  the  times  specified  in  the  contract,  unless  the 
contract  provides  that  such  covenants  are  to  be  in- 
dependent of  each  other,  or  that  the  time  provided 
for  the  payment  of  installments  is  not  a  material 
stipulation ;  and  failure  to  pay  an  installment  when 
due  will  justify  the  contractor  in  refusing  to  com-" 
plete  the  work.  United  States  Fidciity.  etc.,  Co.,  v. 
RoIkti  (irace  Contracting  Co.,  26:1  Fed.  283. 


CONTRACTORS'  OPTION  TO  SELECT  METHOD  OF  DOING 
WORK 

The  New  York  Appellate  Division  holds,  Charles 
Meads  &  Co.  v.  New  York,  1!)1  App.  Div.  365,  181 
N.  Y.  Supp.  704.  that  where  a  crack  in  the  founda- 
tion walls  of  a  public  library  resulted  from  a  defect 
in  the  plans  which  the  contractor  was  required  to 
follow  in  his  work,  he  is  entitled  to  recover,  not- 
withstanding the  refusal  of  the  architect  and  the 
borough  president  to  give  the  required  certificate; 
for  under  those  circumstances  it  was  their  duty  to 
give  it  and  their  refusal  so  to  do  was  unreasonable. 
Following  the  doctrine  that  where  the  architect, 
representing  the  owner,  requires  the  contractor  to 
do  the  work  on  a  plausible,  but  erroneous,  inter- 
pretation of  the  contract,  r>nd  the  contractor  pro- 
tests, he  may  submit,  do  the  work  and  have  his 
action  against  the  owner  for  the  expense,  on  the 
theory  of  a  breach  of  the  contract,  the  court  holds 
that  where  the  architect  claimed  the  right  to  deprive 
the  contractor  of  the  option  given  him  to  protect  an 
excavation  by  pitching  the  banks  and  sheathing 
from  two  feet  above  the  base  of  the  bank  to  the 
Iwttom  of  the  excavation,  and  required  him  to  in- 
stall instead  an  elaborate  system  of  truss  work,  the 
contractor  was  entitled  to  the  additional  cost  of  the 
sheathing,  shoring  and  trussing  on  the  theory  that 
it  was  a  breach  of  the  contract  to  require  it.  So- 
long  as  a  contractor  produces  work  which  satisfies 
the  specifications,  he  can,  in  the  interest  of  economy, 
choose  his  own  methods.  This  is  not  only  law,  but 
common  sense;  for  when  a  contractor  bids,  his  esti- 
mates, which  influence  the  bid,  were  necessarily 
based  on  his  own  methods  of  work,  so  long  as  those 
methods  are  not  controlled  by  the  specifications. 


SEPARATE  ACTIONS  AGAINST  DEFAULTING  CONTRACTOR 
ENJOINED 

The  federal  district  court  of  the  Eastern  District 
r.f  Missouri  holds,  Harston  v.  Mingo  Drainage  Dist., 
2«-l  Fed.  224.  that  the  jurisdiction  of  equity  on  the 
ground  of  preventing  a  multiplicity  of  suit<  cannot 
he  invoked  in  support  of  a  suit  by  a  defaulting  con- 
factor  to  do  work  for  a  drainage  district  who  had 
given  bond  and  also  a  contract  to  indemnify  his 
surety,  to  enjoin  the  district,  the  surety,  and  cred- 
itors to  whom  he  was  indebtcded  for  labor  and  ma- 
terials from  bringing  action  on  any  claims  they 
might  severally  have  against  him  and  to  require 
them  to  submit  such  claims  in  that  suit. 
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Subgrade  Investigation  by 
Bureau  of  Public  Roads 


To  study  effect  of  increasing  thickness  of 
pavement  in  distributing  load,  increasing 
inertia  and  strength,  and  to  improve 
drainage. 


The  division  of  tests  of  the  Bureau  of  Public 
Roads  is  making  investigations  in  the  vicinity  of 
Washington  to  obtain  accurate  scientific  informa- 
tion regarding  the  characteristics  of  soils  which 
affect  their  bearing  value. 

The  problem  of  avoiding  road  failures  of  the  kind 
which  can  be  traced  to  poor  foundations  seems  to 
be  possible  of  solution  in  one  of  the  following  ways : 

1.  Make  the  road  surface  thick  enough  to  dis- 
tribute pressure  over  an  area  of  subgrade  suffi- 
ciently wide  to  reduce  the  intensity  of  pressure  to  a 
degree  capable  of  support  by  the  subgrade. 

2.  By  increasing  the  thickness  of  the  road  surface 
add  to  its  inertia  sufficiently  to  absorb  a  consider- 
able amount  of  the  shock  of  traffic. 

3.  Design  road  slabs  to  have  sufficient  strength  to 
bridge  over  the  soft  subgrade. 

4.  Improve  drainage  so  as  to  exclude  moisture  in 
dangerous  amounts  from  soils,  the  bearing  value  of 
which  is  seriously  affected  by  the  presence  of 
moisture. 

It  is  perhaps  true  that  all  soils  have  adequate 
bearing  value  when  the  amount  of  water  in  them  is 
kept  within  certain  low  limits ;  or.  it  may  be  possi- 
ble that  certain  soils  can  be  treated  in  some  way 
which  will  improve  their  natural  bearing  value. 

It  is  obvious  that  if  knowledge  of  road  construc- 
tion is  to  be  advanced,  first  attention  must  be  given 
to  the  road  foundation,  and  accurate  information 
must  be  obtained  as  to  the  properties  of  soils  which 
make  them  good  or  poor  soils  for  foundation  pur- 
poses. 

The  investigations  which  have  been  begun  in  the 
vicinity  of  Washington  are  designed  to  yield  infor- 
mation of  this  character;  and  it  is  now  planned  to 
extend  the  scope  of  the  investigation  by  obtaining 
the  cooperation  of  the  various  State  highway 
departments. 

A  memorandum  has  been  sent  to  each  of  the  13 
district  engineers  of  the  bureau,  describing  the 
character  of  the  information  it  is  desired  to  obtain. 
Each  of  the  engineers  is  asked  to  secure  the  coop- 
eration of  the  State  highway  departments  and  State 
geologists  in  obtaining  samples  of  soil  from  sub- 
grades  underlying  sections  of  road  which  "have  failed 
apparently  because  of  poor  drainage  or  peculiar 
soil  condition. 

The  samples  arc  to  be  1  cubic  foot  in  volume,  and 
each  is  to  be  taken  from  the  subgrade,  preferably 
directly  under  the  failure.  Accompanying  the 
sample  the  engineers  are  asked  to  supply  photo- 
graphs of  the  site  of  the  failure  and  complete  in- 
formation in  regard  to  the  topography  of  the 


vicinity,  the  character  of  the  failure,  the  approxi- 
mate amount  of  traffic,  drainage  conditions,  the 
presence  of  water-bearing  strata,  or  other  condi- 
tions which  might  contribute  to  the  failure  of  the 
subgrade.  Particular  emphasis  is  placed  upon  the 
necessity  of  showing  how  the  water  reached  the 
subgrade,  whether  by  vertical  capillarity,  horizontal 
capillarity,  through  seepage  strata,  or  from  the 
surface. 

It  is  suggested  that  a  lj^-inch  auger  will  be  use- 
ful for  exploring  the  underlying  soil,  and  that  much 
useful  information  may  be  obtained  by  noting  the 
texture  and  moisture  content  of  the  soil  at  different 
depths.  Thus,  if  the  soil  at  the  surface  is  wet, 
and  below  it  is  very  compact,  dense,  and  dry,  it 
may  be  assumed  as  probable  that  the  water  has 
entered  the  subgrade  from  the  surface,  and  has 
been  prevented  from  escaping  by  the  underlying 
impervious  layer.  If,  on  the  other  hand,  the  under- 
lying layer  of  a  wet  subgrade  is  wet  and  porous, 
and  it  in  turn  is  underlain  by  a  compact,  impervious 
layer  the  former  is  a  seepage  stratum  through 
which  the  water  flows  and  rises  to  the  upper  layers 
of  the  subgrade  by  vertical  capillarity.  A  number 
of  combinations  are  to  be  expected,  and  each  must 
be  carefully  studied  to  determine  how  the  water 
which  exists  in  the  subgrade  at  the  time  of  failure 
arrived  there. 

It  is  believed  that  observations  of  a  large  num- 
ber of  failures  together  with  samples  of  the  soil 
underlying  them,  and  similar  observations  and 
samples  pertaining  to  sections  of  the  same  roads 
which  have  not  failed,  will  furnish  a  clue  as  to  the 
causes  of  such  failures  and  lead  eventually  to  the 
discovery  of  proper  remedies. 

The  investigation  is  now  in  its  preliminary  stages, 
and  the  data  which  are  asked  for  at  this  time  are 
designed  only  to  serve  as  the  ground  work  for  a 
very  far-reaching  investigation  which  will  follow, 
in  which  it  is  hoped  to  enlist  the  cooperation  of 
State  universitv  laboratories,  organizations  of  engi- 
neers, and  individuals  throughout  the  country. 


New  York's  Refuse  Disposal 

The  committee  on  Health  and  Sanitation  of  the 
Chamber  of  Commerce  of  Brooklyn,  New  York, 
headed  by  Dr.  Williams  S.  Hubbard,  has  recently 
prepared  to  report  in  which  it  urges  the  city  officials 
to  adopt  immediately  a  comprehensive  policy  for 
dealing  with  the  waste  materials  of  the  city.  At 
the  present  lime  garbage  is  loaded  in  the  scows 
and  towed  twenty  miles  beyond  Scotland  Light 
Ship,  where  it  is  dumped  into  the  sea.  A  committee 
estimates  that  this  method  of  disposal  costs  about 
$3  per  ton,  which  is  more  than  is  necessary  for 
many  methods  of  sanitary  disposal. 

In  disposing  of  its  ashes,  the  city  pays  the 
Brooklyn  Ash  Removal  Company  $1.32*4  per  cart 
load  to  earn*  away  ashes  which  the  city  delivers 
to  the  company  and  loads  into  its  carts,  the  ashes 
being  used  by  the  company  to  fill  in  lands  which 
it  owns  at  Flushing,  although  the  city  owns  a  large 
area  of  land  at  Dyker  Beach,  much  of  which  is 
under  water  and  could  be  filled  in  with  much  profit 
to  the  community. 
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The  contract  for  this  ash  removal  will  end  on 
March  31,  1921,  that  for  the  removal  of  dead  ani- 
mals can  be  cancelled  on  June  30,  1921,  the  last 
garbage  contract  has  already  been  voided,  and  the 
ash  and  rubbish  contracts  for  Manhattan  and  the 
Bronx  have  been  abandoned.  This,  therefore, 
would  seem  to  be  an  opportune  time  for  the  city 
to  change  its  method  to  more  sanitary  and  eco- 
nomical ones.  At  present  it  is  spending  approxi- 
mately $10,000,000  a  year  for  collecting  and  dis- 
posal of  waste,  from  which  it  receives  no  returns, 
cither  direct  or  indirect.  The  committee  declares 
that  not  only  could  the  present  cost  be  greatly  re- 
duced, but  the  grease  and  fertilizer  contained  in 
the  garbage,  if  properly  extracted,  would  bring  in 
an  annual  income  of  approximately  $3,000,000,  and 
the  saleable  material  and  rubbish,  if  sorted  and 
disposed  of,  would  yield  an  additional  profit  of 
$200,000  to  5250,000  a  year;  while  the  ashes  could 
be  used  for  filling  in  low  land  owned  by  the  city 
and  thus  greatly  increase  the  value  of  such  property. 


Lansing  Increases  Light  and  Water  Kates 

The  Department  of  Water  and  Light  of  Lansing, 
Michigan,  has  announced  that  there  will  be  an  in- 
crease of  40  per  cent  in  all  electric  light  and  power 
rates  and  an  increase  of  35  per  cent  in  all  water 
rates,  beginning  with  July  15th.  This  will  give 
the  rate  for  water  as  12  cents  for  the  first  2.000 
cubic  feet,  11  cents  for  the  next  3,000  cubic  feet, 
down  to  <i  cents  for  all  over  500.000.  There  is  a 
service  charge  against  meters  varying  from  65 
cents  for  th'e  y%  inch  meter  up  to  $30  for  the  8-inch 
meter.  The  total  charge  is  a  combination  of  this 
service  charge  and  the  water  rate.  The  rates  for 
light  will  be  8>4  cents  per  k.  w.  h.  for  the  first  50 
k.  w.  h.,  decreasing  to  3«4  cents  for  all  over  4,000 
with  $1  as  a  minimum  charge.  All  bills  are  payable 
quarterly. 


Wayne  County's  Road  Program  Abridged 

Wayne  County,  Michigan,  began  the  year  with 
an  ambitious  road  construction  program  and  made 
a  record  start  at  the  beginning  of  the  year,  but 
the  work  has  been  thrown  into  confusion  by  the 
switchmen's  strike  and  the  inadequacy  of  transpor- 
tation facilities,  and  it  now  seems  doubtful  whether 
as  much  as  15  mites  of  pavement  will  be  laid  this 
year. 

In  addition  to  the  road  work,  it  is  necessary  for 
the  county  to  spend  about  $1,500,000  for  new 
bridges,  in  addition  to  that  already  appropriated 
for  two  bridges  over  the  River  Rouge.  Most  of 
the  bridges  in  the  county  should  be  rebuilt  to  ac- 
commodate heavier  loads. 


Decatur's  New  Dam 

For  several  years  Decatur  has  been  threatened 
each  summer  with  a  water  shortage,  but  this  sum- 
mer the  danger  is  greater  than  ever  because  the 
city's  consumption  has  increased  about  3,000,000 
gallons  a  day,  or  approximately  50^fc,  because  of 
increased  population  and  especially  of  increased 


amounts  required  by  local  industries.  In  order  to 
avert  any  future  dangers  of  shortage,  the  city  is 
about  to  begin  the  construction  of  a  new  dam  and 
it  was  expected  early  in  July  that  actual  work 
would  begin  before  the  end  of  that  month.  The 
work  is  in  charge  of  Pearse  &  Greeley,  as  consult- 
ing engineers,  and  will  be  in  direct  charge  of  Mr. 
Hawkins  as  resident  engineer. 

No  labor  shortage  is  anticipated,  the  contractors 
finding  the  labor  situation  to  be  improved  over 
what  it  was  some  months  ago.  They  propose, 
however,  to  use  as  many  labor  saving  devices  as 
possible  in  order  to  expedite  the  work  and  minimize 
labor  turnover. 

Combination  of  Water  Companies  Advised 
The  city  of  Elizabeth,  N.  J.,  through  the  Board 
of  Pubic  Utility  Commission,  has  ordered  that  the 
F.lizabethtown  Water  Company,  the  Plainfield 
Union  Water  Company  and  the  Middlesex  Water 
Company  make  improvements  so  as  to  increase  the 
supply  of  water.  It  further  has  recommended  that 
the  three  companies  consolidate  in  order  to  elimi- 
nate conflicts  of  interest  and  assist  in  the  develop- 
ment of  a  proper  financial  plan  under  which  the 
service  needed  can  be  supplied. 


Apportioning  New  Jersey  Water 

The  New  Jersey  Public  Utility  Commission  has 
ordered  the  Elizabethtown  Water  Company  and 
the  Plainfield-Union  Water  Company  to  install 
meters  on  their  services  in  order  to  conserve  the 
water  supply,  and  has  instructed  the  Middlesex 
Water  Company  to  install  booster  pumping  equip- 
ment with  a  capacity  of  4,000,000  gallons  a  day. 
The  Middlesex  Company  is  helping  out  the  short- 
age in  Elizabeth,  5.000.000  gallons  a  day  being 
delivered  to  that  city  by  the  company,  which  has 
resulted  in  a  shortage  of  supply  in  some  of  the 
other  communities  which  receive  their  supplies 
from  the  Middlesex  Company.  It  has  been 
suggested  that  Perth  Amboy  can  furnish  10,000,000 
gallons  a  day  to  these  companies  and  thus  solve, 
temporarily  at  least,  the  shortage  problem  which 
confronts  them,  since  the  municipal  supply  of 
Perth  Amboy  can  furnish  20,000,000  gallons  a'  day, 
while  the  consumption  bv  the  city  is  only  10,000,- 
000  gallons. 


Increased  Pay  for  Subway  Engineers 

A  little  more  than  0  months  ago,  the  lower- 
salaried  engineers  employed  by  the  Transit  Con- 
struction Commission  of  New  York  City  received 
an  increase  of  $300  a  year,  which  has  been  re- 
peated by  action  of  the  commission  taken  June  25. 


Laborers  Returning  to  Europe 

From  Cleveland  there  is  reported  a  very  active 
movement  of  Poles,  Jugo-Slavs.  and  Hungarians 
back  to  their  homes  in  Europe;  inward  movement 
of  immigrants  is  improving,  but  these  are  mostly 
unskilled,  while  a  large  percentage  of  those  leaving 
are  at  least  semi-skilled. 
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NEWS  OF  THE  SOCIETIES 


IMERICAN    ASSOCIATION  OK 


July  JH-:tO  r~  INTERNATIONAL 
ASSOCIATION  OF  FIRE  ENGI- 
NEERS.    Annual     convention.  To- 


ronto. Canada.    Secretary,  Stephen  E- 
Hoey   Municipal  BI<IK..  New  Tor" 
KNOlNEERINi 


:ring  IN- 
STITUTE OK  CANADA.  CALGARY. 
BRANCH.  Meeting  at  Banff.  P.  C. 
Emery,  secretary,  western  profes- 
sional met- Unit.  Calgary,  Canada. 

Am*.  2«-»e*t.  S— AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION.  San 
Francisco.     Office  of  secretary. 

Srpl.  7-16  —  NEW  ENGLAND  WA- 
TER WOKKS  A  ASSOCIATION.  An- 
nual convention.  Holyoke.  MaBS.  Sec- 
retary. Frank  J.  Olfford.  715  Tremont 
Temple.  Boston,  Maaa. 

Sept.     1S-IT  AMERICAN  PUBLIC 

HEALTH  ASSOCIATION.  Annual 
cnnventiiin.  San   Francisco.  Cal 

Sept.  13-17  —  SOUTHWESTERN 
WATER  WORKS  ASSOCIATION. 
Annual  convention,  St.  Charles  Hotel, 
New  Orleans,  I.a.  Secretary.  E.  L. 
Fulkerson,  Waco.  Texas. 

Oct.  12-14-  AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention,  St  Louis,  Mo. 
Secretary.  Charles  Carroll  Brown.  401 
Lincoln  Avenue,  Valparaiso,  111. 

CANADIAN  SECTION  OF  AMERICAN 
WATER    WORKS  ASSOCIATION 

A  Canadian  section  of  the  Ameri- 
can Water  Works  Association  having 
about  too  members  has  been  formed 
and  has  elected  Alexander  Milne, 
chairman;  F.  H.  Pitcher,  vice  chair- 
man ;  and  H.  G.  Hunter,  secretary, 
branch  of  the  parent  society. 


SOCIKTY    FOR    THE  PROMO- 
TION     OF  ENGINEERING 
EDUCATION 

The  38th  annual  meeting  of  the  so- 
ciety of  the  promotion  of  engineering 
education  was  held  at  the  University 
of  Michigan.  Ann  Arbor.  June  29- 
July  2nd.  and  important  papers  on 
"Cooperation  Between  Industry  and 
Education,"  by  R_  D.  Chapin  and  S. 
P.  Capen  and  on  "The  Pay  of  Engi- 
neering Educators,"  by  Dr.  F.  H. 
Newell  were  presented  and  thoroughly 
discussed.  It  was  held  that  there  is 
necessity  for  better  training  in  the 
fundamentals  and  for  specialization  in 
industrial  directions. 

Cooperation  between  universities 
and  great  corporations  was  illustrated 
by  a  description  of  the  5-year  elec- 
trical course  given  in  connection  with 
the  General  Electric  Company  at  Lynn. 
Mass.  No  action  was  taken  on  the 
question  of  increased  salary  for  engi- 
neering instructors.  It  was  decided 
to  hold  the  next  meeting  at  Yale  Uni- 
versity, June  2S-29  and  SO.  1921  and 
there  were  elected.  Pres..  M.  E.  Cooley. 
Vice-Presidents  T.  U.  Taylor,  and  H. 
S.  Stevens.  Secretary.  F.  L  Bishop 
and  Treasurer,  W.  O.  Wiley. 

NEW     YORK     POST     SOCIETY'  OF 
AMERICAN  MILITARY 
ENGINEERS 

One  hundred  engineers  formerly  in 
military  service  met  June  15th  in 
Room  512,  Army  Building,  39  White- 
hall Street,  New  York,  and  unani- 
mously voted  to  form  a  New  York 
branch  of  the  parent  siicicty. 

Temporary  officers  were  appointed 
and  a  committee  to  draw  up  a  scheme 
of  organization  and  nominations  for 
permanent  officers. 


On  June  29.  about  100  former  officers 
and  enlisted  men  organized  the 
New  York  Post  of  the  Ameri- 
can Society  of  Military  Engi- 
neers, adopted  a  constitution,  arrang- 
ed for  applications  for  a  charter  from 
the  parent  organization  and  elected 
as  president.  Col.  F.  A.  Molitor,  Vice- 
Prcs..  Col.  G.  D.  Synder;  Secretary, 
Major  P.  K.  Barl>our;  Assistant  Scc- 
ictary.  Sargcant  Allen  Fitzgerald,  and 
Treasurer.  Major  R.  C.  Coiner.  Col. 
K.  B.  Black.  Major  E.  F.  Robinson. 
Lieut.  Col.  A.  S.  Dwight  and  Col. 
LHmti  were  elected  as  directors  at 
large 

MINNESOTA   FEDERATION  OF  EN- 
GINEERS  AND  ARCHITECTS 

On  June  19,  there  was  held  in  Duluth 
a  meeting  of  about  21X1  engineers  and 
architects  representing  five  local  engi- 
neering organizations  and  the  state 
chapters  of  all  the  national  engineer- 
ing and  architectural  societies,  and 
resolutions  were  adopted  for  the  for- 
mation of  a  federation  of  engineers 
and  architects  whose  membership  may 
embrace  all  engineers  and  architects 
in  the  state.  It  includes  the  federation 
into  one  body  of  Minnesota  Surveyors 
and  Engineers  Society,  the  Engineers 
Club  at  Minneapolis,  the  Engineers  So- 
ciety of  Si.  Paul,  The  Duluth  Engi- 
neers Club.  Minnesota  Chapter  of 
American  Institute  of  Architects,  the 
Engineers  Club  of  Northern  Minne- 
sota, and  others  The  State  Federa- 
tion is  divided  into  sections  represent- 
ing architecture  and  the  various 
branches  of  engineering  for  technical 
discussions  in  these  respective  branches 
at  the  annual  convention. 

It  was  decided  that  the  State  Fed- 
eration should  assume  the  publication 
of  the  bulletin,  maintain  an  office,  em- 
ploy a  secretary,  editor  and  assistants, 
and  that  the  expenses  be  paid  by  a 
per  capita  tax. 

NATIONAL      RESEARCH  COUNCIL 

The  engineering  division  of  the  Na- 
tional Research  Council,  Dr.  C.  Adams, 
chairman,  has  appointed  twenty  differ- 
ent committees  on  special  subjects  to 
work  on  problems  of  immediate  im- 
portance to  industry.  Three  commit- 
tees on  subjects  of  special  interest  to 
civil  engineers  arc.  "Committee  on 
Economic  Theory  of  Highway  Im- 
provement"— T.  R.  Agg.  chairman, 
professor  of  highway  engineering. 
Iowa  State  College.  Ames.  Iowa;  C. 
A.  Baughman,  R.  B.  H  Bcgg.  L.  F_ 
Conrad.  H  S.  Fairbank.  D  C.  Fenncr. 
R.  B.  Gage  H.  J.  Hughes.  Mark  L. 
Ireland.  A  N.  Johnson,  H.  J.  Knelling. 
H.  J.  Maclntirc  and  R.  W.  Schorcdor: 
"Committicc  on  Structural  Design  of 
Roads"— A.  M.  Goldheck.  chairman, 
engineer  of  tests.  Bureau  of  Public 
Roads,  Washington.  D.  C  ;  "Commit- 
tee on  T<  «ls  and  Properties  of  Road 
Materials"  H  S  Mattimorc.  chair- 
nan,  engineer  of  tests.  Pennsylvania 
State  Hwv.  Department.  Harrisburg. 
Pa  :  R.  W  ("rum.  H.  J.  Hughes.  F. 
C.  Lang.  Morton  Owen  Withy. 


At  the  June  30th  meeting  of  the  In- 
dianapolis Chapter  of  the  American 
Association  of  Engineers,  a  report 
was  received  staring  that  the  county- 
surveyor  is  underpaid,  that  he  is 
financing  the  road  surveys  without 
com|iensation  and  with  the  prospect  of 
loss,  and  that  he  has  charge  of  county 
engineering  when  qualified  but  no 
authority  for  the  employment  of  speci- 
ally trained  deputies  for  special  work. 

The  reports  of  the  ethics  committee 
and  of  the  legislative  committee  were 
received  and  subjects  for  discussion 
at  the  next  meeting  were  announced 
to  be  a  consideration  of  hypothetical 
cases  of  the  ethical  features  of  the 
practice  of  engineers  to  submit  through 
contractors  alternate  plans  for  which 
the  designs  have  already  been  made 
by  the  county  engineer  who  is  paid  for 
his  services  whether  these  designs  or 
alternative  ones  are  accepted. 

ENGINEERING  INSTITUTE  OF 
CANADA 

The  Calgary  Branch  of  the  Engi- 
neering Institute  of  Canada  will  hold 
a  tent  meeting,  under  canvas,  on  the 
banks  of  the  Bow  river  near  the  Banff 
Springs  Hotel,  rJanff,  Canada,  Aug. 
14-18.  The  Canadian  Government  will 
furnish  tents,  cots,  mattresses  and 
blankets,  hut  visitors  are  requested  to 
bring  bed  linen  and  towels.  It  will  be 
possible  to  make  reservations  at  the 
hotel  if  preferred,  provided  applicat- 
ions are  received  not  later  than  July 
25.  All  engineers  are  cordially  in- 
vited to  communicate  with  the  secre- 
tary. Western  Professional  Meeting, 
care  of  Gorman,  Clancy  and  Grindlcy. 


LN     SOCIET1'     OF  CIVIL 
ENGINEERS 

The  Colorado  section  of  the  Ameri- 
can Society  of  Civil  Engineers  held  its 
annual  meeting  June  12,  and  elected, 
as  president,  Oliver  T.  Reedy;  vice- 
president.  A.  M.  Miller  and  secretary- 
treasurer.  John  S.  Meads. 

THE     SOUTH     CAROLINA  GOOD 
ROADS  INSTITUTE 

The  roadbuilders  of  South  Carolina, 
under  the  auspices  of  the  three  state 
colleges  and  the  state  highway  depart- 
ment, have  recently  organized  the 
South  Carolina  Good  Roads  Institute 
and  have  elected  a  secretary  whose 
address  is  in  care  of  the  State  High- 
way Department,  Columbia,  South 
Carolina.  It  will  be  the  secretary's 
dutv  to  keen  the  members  of  the  in- 
siitute  informed  as  to  the  current 
prices  of  cement,  pipe  culverts,  struc- 
'ural  and  reinforcing  steel,  stones  and 
construction  work. 

TECHNICAL     CLUB     OF  DALLAS, 
TEXAS 

The  technical  club  of  Dallas  has 
unanimously  voted  an  application  for 
mcmltership  in  the  Federated  Ameri- 
can Kngineering  Societies. 

OHIO  STATE  ENGINEERS 

The  Ohio  state  engineers  society  at 
the  Columbus  convention  elected  as 
president.  John  H.  Matsc;  vice-prcs., 
W.  L.  Shawkev ;  secretary.  Geo.  P, 
Kalsgye;  and  as  treasurer.  T.  S. 
Garret. 
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New  Appliances 

Dcacribiof  Nut  Machinirv,  Apparatus,  Malarial*  ao<l  Method*  aod  Recent  tm  trcii  m(  Installation* 


SOUTHERN   METER  BOXES 

The  "Southern"  meter  boxes,  made 
t>y  the  H.  W.  Gark  Company,  are  de- 
signed to  protect  the  delicate  mech- 
anism of  a  water  meter  and  to  be 
securely  covered  and  locked  without 
forming  an  obstruction  or  jeopardiz- 
ing the  safety  and  convenience  of 
pedestrians.  Their  use  enables  the 
meter  to  be  removed  from  the  interior 
of  buildings  and  placed  where  it 
should  be,  at  the  curb.  They  are 
manufactured  on  a  large  scale,  on 
lines  resulting  from  the  practical  ex- 
perience of  engineers  constructing  and 
operating  waterworks,  and  are  made 
in  many  models  to  suit  the  require- 
ments of  southern  waterworks.  They 
are  described  and  illustrated  in  Bul- 
letin A,  which  gives  complete  direc- 
tions for  the  installation  of  the  diff- 
erent types  of  the  box. 

The  box  consists  of  a  vitrified,  con- 
crete, or  cast-iron  cone  or  cylinder 
large  enough  to  receive  the  meter  or 
the  meter  and  valve,  with  slots  in 
the  lower  edges  for  the  entrance  and 
exit  of  the  service  pipe.  The  cast- 
iron  box  is  covered  by  a  cast-iron  top 
and  lid,  the  latter  being  simply  and 
effectively  locked  in  position.  Simijar 
covers  and  lids  arc  provided  for  brick 
or  concrete  boxes  suitable  for  large 
size  meters. 

Collapsible  steel  forms  are  provided 
for  the  more  rapid  and  economical 
construction  of  concrete  boxes,  either 
clyindrical  or  conical.  The  conical 
box  permits  the  use  of  a  smaller  top 
and  lid  than  is  required  for  the 
cylindrical  box.  The  same  company 
turnishes  meter  box  coupling  yokes 
designed  to  give  great  rigidity  to  meter 
supply  pipes  and  to  eliminate  strains 
and  leaks  while  providing  for  ex- 
pansion and  contraction.  The  same 
results  arc  secured  by  the  use  of  the 
basement  coupling  yokes  that  can  be 


VITRIFIED   METER   BOX   WITH  CAST 
IRON  TOP  AND  MD. 

used  when  the  meter  is  installed  in- 
side the  building. 

The  Teksagon  meter  coupling  is  also 
provided  by  the  same  company  to 
secure  meter  connections  without  the 
use  of  a  gasket,  thus  avoiding  leaks 
and  choked  waterways  without  in- 
volving any  extra  expense. 

The  Clark  Company  also  sends,  on 
application,  bulletins  descriptive  ol 
testing  instruments,  service  boxes, 
pumps,  water  meters,  fire  hydrants  and 
valves,  and  municipal  and  miscel- 
laneous castings. 


THE  SMITH  GASOLINE  PAVER 

The  1920  Smith  Paver,  psoline 
equipped,  is  claimed  to  be  the  first 
machine  in  the  field  to  feature  a  four 
cylinder,  automobile  truck  type,  heavy- 
duty  motor.  It  is  a  Wisconsin  motor, 
same  as  is  used  on  many  high-grade 


I 


FORMS  FOR  CONICAt.  AND  CYLINDRICAL  c  <  i\c  RF.TE  METER  BOXES 


trucks,  and  operates  at  the  slow  speed 
of  722  r.  p.  m. 

The  10-E  paver  is  equipped  with  a 
2J-h.  p,  motor,  the  14-E  with  30-h.  p., 
and  the  21-E  with  36-h.  p.,  about  three 
limes  the  power  of  the  steam  engine 
on  the  same  models.  This  surplus  of 
power  is  necessary  because  a  gasoline 
engine  does  not  have  the  flexibility 
that  a  steam  engine  docs,  and  there- 
fore the  amount  of  power  necessary 
must  be  determined  by  the  peak  load. 
If  anything  short  of  this  is  supplied 
the  danger  of  the  motor  going  dead  on 
a  big  pull  is  ever  present. 

Keeping  the  engine  cool  is  another 
point  that  has  been  taken  care  of  in 
an  unusual  manner  on  this  paver.  A 
radiator  three  times  the  size  of  that 
used  on  the  ordinary  motor  truck,  and 
holding  6  gallons  of  water,  is  used. 

The  motor  is  equipped  with  Eiseman 
magneto,  fitted  with  impulse  starter, 
and  a  Stromberg  carburator.  fitted 
with  a  Wilcox-Bennet  air  cleaner.  The 
engine  is  cranked  by  a  regular  auto- 
type crank. 

The  positive  noiseless  and  efficient 
drive  is  novel.  The  pinion  on  the 
engine  shaft  is  a  rawhide  pinion. 
Both  of  the  larger  driving  gears  arc 
machine-cut  from  semi-steel  blanks. 

A  PERAMBULATING  TRUCK 
REPAIR  SHOP 

Mounted  on  automobile  trucks,  com- 
plete machine  shops  fitted  for  the  re- 
pairs of  automobile  trucks  were,  dur- 
ing the  war.  furnished  in  considerable 
qutiantities  by  the  Four-Wheel  Drive 
Auto  Co.,  for  the  the  U.  S.  Govern- 
ment at  home  and  abroad. 

Their  use  was  found  to  be  so  ad- 
vantageous where  a  large  fleet  of 
trucks  were  employed,  that  the  com- 
pany is  now  putting  them  on  the 
market  for  the  use  of  roadbuilders. 
general  contractors  and  other  large 
concerns  that  operate  numerous  auto- 
mobiles and  trucks.  They  have  proved 
to  be  a  sensible  and  satisfactory 
medium  for  maintaining  the  equip- 
ment in  constant  running  order  with 
a  minimum  loss  of  time,  thus  promot- 
ing a  continuous  operation  of  every 
truck  in  the  fleet. 

Mounted  on  the  chassis  is  complete 
equipment  to  handle  any  kind  of  re- 
pair job.  A  separate  motor  furnished 
the  power  for  operating  the  various 
machine  tools.  This  embraces  such 
mrchanicat  apparatus  as  a  drill  im ■  -. 
screw  cutting  lathe,  electric  grinder, 
blow  torch,  welding  outfit,  forge  and 
more  than  100  other  pieces  of  ma- 
chinery and  tools. 

Each  tool  and  piece  of  machinery 
has  its  own  location,  insuring  compact- 
ness when  the  end  and  side  panels  are 
up  and  the  truck  is  in  motion.  The 
fact  that  a  great  number  of  these  mov- 
ing repair  shops  were  furnished  the 
government  by  the  Four-Wheel  Drive 
Auto  Company  during  the  war  is 
proof  of  their  value  in  caring  for 
fleets  of  trucks.    With  the  increasing 
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MACHINE    TOOL    EQUIPMENT   INSTALLED  ON  TRUCK 


tendency  to  operate  fleets  of  trucks 
in  various  industries,  the  efficiency  of 
the  machine  shop  truck  will  soon  make 
it  an  important  factor  with  ever)* 
fleet  owner. 

INPUSTRIAL  NOTES 

DWIGHT  P.  ROBIN" SOX  *  CO.,  INC. 

The  consolidation  is  announced  of 
Wcstinghousc,  Church.  Kerr  &  Co., 
Inc..  and  Dwight  P.  Robinson  &  Co.. 
Inc.,  under  the  name  of  Dwight  P. 
Robinson  and  Company,  Incorporated, 
Engineers  and  Contractors,  General 
Offices.  25  East  4flth  Street.  Down- 
town Office.  fi3  Broadway.  New  York, 
Chicago,  Gcvcland,  Pittsburgh,  Dallas. 

The  officers  are:  Dwight  P.  Robin- 
son. President:  T.  N.  Gilmorc.  First 
Vice-President;  J.  W.  McConncll. 
Vice-President :  A.  K.  Wood.  Vice- 
President  and  Treasurer;  R.  M.  Hend- 
erson, Vice-President;  L.  H.  Bean. 
Vice-President;  H.  H.  Kerr.  Vice- 
President.  Chicago  Office;  W.  L. 
Murray,  Secretary. 

The  directors  are:  Paul  D.  Cravath, 
Cravath  and  Henderson,  Attorneys; 
Thomas  X.  Gilmore.  First  Vice-Presi- 
dent ;  Homer  Loring,  Loring  and  Com- 
pany. Boston:  Ira  W.  McConnell, 
Vice-President;  John  P.  McGinley. 
Chairman.  Chicago  Pneumatic  Tool 
Company :  Harry  T.  Peters.  President. 
The  Fairbanks  Company;  Dwight  P. 
Robinson.  President;  Edward  R. 
Tinker,  Vice-President.  Chase  Nation- 
al Bank;  Arthur  King  Wood.  Vice- 
President  and  Treasurer. 

NATIONAL  LIME  ASSOCIATION 

The  second  annual  convention  of 
the  National  Lime  Association  was 
held  in  New  York  City.  June  17-18. 
Several  technical  and  commercial 
papers  and  addresses  were  presented 
and  the  officers  of  the  association 
were  reelected.  Chas.  Warner.  Pres., 
Geo.  J.  Nicholson,  Vice-Pres.,  and  A. 
A.  Lauman,  Treasurer. 

COMPRESSED  AIR  FOR  THE  ROAD 
BUILDER 

Under  this  title,  the  Ingersoll-Rand 
Company  has  issued  an  attractively 
illustrated  24-pagc  pamphlet  contain- 
ing valuable  practical  data  on  road- 


building  in  rocky  country  with  lists  of 
the  plant  used  and  results  obtained 
and  specific  contracts  and  special  in- 
formation regarding  the  machine  dress- 
ing of  drill  bits. 

It  also  discusses  different  methods 
of  quarrying  and  the  plant  required 
for  it.  and  some  of  the  features  of 
trench  excavation  for  pipe  laying  to- 
gether with  the  application  of  com- 
pressed air  to  operate  pneumatic  tools 
and  a  convenient  portable  hoist.  The 
use  nf  pneumatic  tools  for  cutting 
through  concrete  pavements  and  for 
taking  out  test  pieces  is  described  and 
various  types  of  air  compressors  and 
pneumatic  tools  suitable  for  the  road 
builder  are  illustrated  and  briefly  de- 
scribed with  reference  to  commercial 
bulletins  in  which  thev  are  fully  de- 
tailed. 

PERSONALS 


Martin.  J.  A.,  commissioner  of  De- 
partment of  Purchases  and  Supplies 
of  Detroit,  has  been  appointed  Com- 
missioner of  Public  Works. 

Wooley.  J.  C  has  lieen  appointed 
professor  of  agricultural  engineering 
at  the  University  of  Missouri. 

Whitehead,  J.  B..  has  been  made 
dean  of  the  department  of  engineering 
of  the  John  Hopkins  University. 

Chenoweth  &  Rettinghouse,  have 
opened  consulting  engineering  offices, 
at  215  Boycc-Greeley  Bldg.,  Sioux 
Falls,  S.  D. 

Campbell.  R.  T.,  has  been  appointed 
chief  engineer  of  Braincrd.  Minn. 

Nettleton.  E.  S..  has  been  appointed 
acting  citv  engineer  of  New  Haven, 
Ct.  . 

Sala.  P.  L,.  ha'  keen  appointed 
building  inspector  of  Stockton,  Calif. 

Parsons,  W.  B.,  consulting  engi- 
neer. New  York,  has  received  from  the 
Princeton  University,  the  degree  of 
doctor  of  science. 

Gault.  Matthew,  superintendent  of 
sewers  at  Worcester,  Mass.,  died 
died  June  26. 

Hughes.  Prof.  Hector  James,  has 
been  appointed  dean  of  the  engineer- 
ing school  at  Harvard  University  with 
which  institution  he  has  been  connected 
since  his  appointment  there  as  instruc- 


tor in  civil  engineering  in  1903. 

Howell.  D.  J.,  has  been  appointed 
chief  engineer  of  the  Arlington  Sani- 
tary District.  Alexandria  County,  Vir- 
ginia. 

Merrill,  0.  C,  chief  engineer,  U.  S. 
Forest  Service  has  been  appointed 
chairman  of  the  Federal  Power  Com- 
mission. 

Wasser,  P.  J„  county  engineer  of 
Hudson  County,  has  been  appointed 
state  highway  engineer  of  New  Jersey 
to  succeed  Wm.  G.  Thompson,  re- 
signed. 

Docblcr.  S.  Frank,  has  been  put  in 
charge  of  construction  work  on  the 
Austin  dam  across  the  Colorado  river, 
which  will  immediately  be  resumed 
after  having  been  suspended  for  4 
years. 

Witt.  J.  F„  has  been  made  vice- 
president  of  the  South-Central  Divi- 
sion of  the  National  Highway  Traffic 
Association. 

Green.  R.  M.,  professor  highway 
engineering  at  the  Agricultural  and 
Mechanical  College  of  Texas  has  re- 
signed that  position  to  accept  the 
presidency  of  the  Western  Labora- 
tories at  Lincoln,  Neb.  and  will  speci- 
alize in  testing  and  inspecting  all  kinds 
of  building  materials  and  operations. 

Smith,  J.  W.,  has  been  appointed  ir- 
rigation engineer  for  the  Montana 
Irrigation  Commission, 

Bowen,  P.  M„  has  been  appointed 
engineer  of  District  No.  5,  New  Mex- 
ico State  Highway  Department. 

Fithdan.  J.  H.,  has  been  appointed 
supervisor  of  the  New  Jersey  State 
Highway  System  through  Comberland 
County,  and  parts  of  Salem  and 
Gloucester  Counties. 

Strong.  S.  D..  city  engineer  of  Sault 
St.  Marie.  Michigan  has  resigned  that 
position  to  become  city  manager  of 
Plymouth.  Mich. 

Dartt.  Harvey,  has  resigned  the  posi- 
tion of  city  manager  of  Mankato. 
Minn. 

Mahon.  A.  U„  state  engineer  ot 
Montana  has  resigned  that  position  to 
join  the  Western  Construction  Com- 
pany. Helena.  Mont. 

Hidcl.  C.  S„  the  former  assistant, 
has  been  appointed  state  engineer  of 
Montana. 

Thompson,*  James,  city  engineer  of 
Dundee,  Scotland  has  been  elected 
president  of  the  Institution  of  Muni- 
cipal and  County  Engineers  of  Great 
Britain. 

Wilkinson,  Thomas  L,  has  opened 
an  office  as  consulting  engineer  at 
Denver.  Colorado. 

McMillan.  Major  H.  L..  formerly 
employed  by  the  Bureau  of  Surveys. 
Philadelphia,  has  been  appointed  to 
the  engineering  staff  of  the  Sanitary 
District  of  Chicago. 

McGintock.  N.  J.,  and  George  R. 
Newell,  have  opened  engineering 
offices  in  Rochester.  N.  Y. 

Loder.  A.  E-.  has  been  appointed 
district  engineer  of  the  U.  S.  Bureau 
of  Public  Roads  incharge  of  South 
Carolina.  Georgia.  Florida.  Alabama. 
Mississippi  and  Tennessee  with  head- 
quarters at  Washington.  D.  C. 

Lec,  W.  T.,  of  the  topographic 
branch.  U.  S.  Geological  Survey  has 
been  detailed  to  make  aeroplane 
studies  of  North  and  South  Carolina 
and  Maryland. 
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Allegheny  River  Bridge  Piers 


Twenty  piers  and  abutments  for  the  Baltimore  &  Ohio  railroad  bridge  across 
<he  Allegheny  river  and  Herr's  island,  Pittsburgh,  built  with  a  variety  of 
methods,  including  pneumatic  caissons,  cast-in-place  concrete  piles,  open 
sheet-pile  cofferdam  and  air  bell.  One  pier  supported  on  ancient  submerged 
pile  foundation  was  unexpectedly  disclosed  by  the  excavation. 


At  Pittsburgh  I  double-track  line  of  the  Balti- 
more &  Ohio  railroad  crosses  the  main  and  back 
channels  of  the  Allegheny  river,  and  Herr's  island 
that  separates  them,  on  a  bridge  with  a  tangent 
alingnicnt  across  the  main  channel  and  a  curved 
alignment  across  the  island  and  back  channel.  In 
ihe  reconstruction  of  the  bridge  a  number  of  the 
piers  under  the  tangent  and  adjacent  to  it  were  built 


on  the  old  alignment,  but  clear  of  the  superstructure 
and  intermediate  between  the  old  piers.  At  a  point 
on  Herr's  island,  the  old  alignment  diverges  trom 
the  new  one,  the  latter  being  carried,  at  the  end  of 
the  bridge,  on  a  pile  trestle.  The  new  piers  under 
the  curved  alignment  across  the  back  channel  of  the 
river  and  on  l>oth  sides  of  it,  are  parallel  with  the 
axis  of  the  river  and  considerably  skewed  with  the 
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bridge  alignment    Several  of  them  join  the  old 

piers  end  to  end. 

PLANT  AND  EQUIPMENT 
The  main  part  of  the  contractor's  plant  was  ii> 
stalled  on  llerr's  island,  where  there  were  erected  a 
boiler  noose  and  air  compressor  shed,  a  concrete 
mixing  plant  with  a  steel  hoisting  tower  225  feet 
high,  four  stiffleg  derricks  commanding  some  of  the 
piers  and  sen  ing  the  concrete  mixing  plant,  a  con- 
tractor's siding  approximately  parallel  to  the  bridge 
alignment,  and  a  detour  track  temporarily  carrying 
the  railroad  traffic  clear  of  the  new  piers  that  were 
located  partly  on  the  old  and  partly  on  the  new 
alignment. 

The  contractor  also  installed  several  stiffleg  der- 
rick-; on  both  bank-;  of  the  river,  installed  a  con- 
crete s|Kjuting  cable  parallel  to  the  alignment  be- 
tween the  west  end  of  the  bridge  and  the  hoisting 
tower,  and  at  the  cast  end  of  the  bridge  established 
a  caisson  building  yard  and  launching  ways  for  the 
Construction  of  the  wooden  pneumatic  caissons. 

CAISSON  FOUNDATION 

At  the  east  end  of  the  bridge,  three  70x78- fool 
caissons  were  sunk  to  a  depth  of  about  (50  feet  to 
tearing  on  the  bed  rock     These  caissons  being 
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located  directly  under  the  old  spans,  were  somewhat 
cramped  for  headroom  for  the  air  locks  and  were 
served  by  floating  derricks  that  handled  the  muck 
and  the  concrete. 

Two  other  piers,  those  on  the  banks  of  the  island, 
were  built  with  wooden  pneumatic  caisson  founda- 
tions but  in  these  cases  the  caissons,  instead  of 
being  constructed  at  the  contractor's  yard  on  the 
east  bank  of  the  river  and  floated  to  position,  were 
built  in  situ  and  concreted  with  the  same  plant  that 
was  used  for  the  main  channel  piers.  Air  pressure 
was  put  on  the  first  of  the  five  pneumatic  caissons 
Sept.  18.  lltl!),  and  the  last  working  chamlnrr  was 
concreted  December  21st. 

OLD  PILE  FOUNDATIONS  UTILIZED 

The  pneumatic  caisson  pier  on  the  east  bank  of 
Herr's  island  was  intended  to  be  sunk  to  rock  about 
48  feet  below  water  level,  but  at  a  depth  of  13  feet 
there  was  encountered  a  course  of  stone  28  inches 
thick  on  a  timl>er  grillage  28  inches  thick  supported 
by  wooden  piles  3  feet  apart  on  centers.  Although 
these  piles  had  been  driven  about  4<i  years,  they 
were  found  to  be  sound  and  in  good  condition.  Ex- 
cavation was  carried  down  about  5  feet  below  their 
tops,  and  they  were  cut  off  and  supported  the  con- 
crete filling  of  the  working  chamber  at  a  depth  of 
about  22  feet  below  water  level. 

The  west  abutment  and  the  six  piers  next  to  it 
were  built  on  Simplex  piles.  The  seven  piers  on 
llerr's  island  were  built  on  foundation  of  Simplex 
concrete  piles  extending  to  above  water  level. 

Two  of  the  piers  on  the  west  side  of  Herr's  island 
and  the  adjacent  pier  in  the  back  channel  were  built 
iti  steel  sheet-pile  cofferdams.  In  one  of  these  piers 
the  foundation  was  made  with  Simplex  concrete 
piles  and  in  another  it  was  mass  concrete  laid  in  an 
Open  excavation  carried  down  to  a  depth  of  about 
22  feet  below  water  level. 

In  the  third  of  these  cofferdam  oiers  (pier  N.  in 
the  back  channel,  which  was  built  adjacent  to  the 
end  of  the  old  pier),  it  was  found  impossible  to  un- 
water  the  cofferdam  by  ordinary  methods,  and  a 
shallow  airtight  wooden  caisson  built  of  planks  and 
fitted  with  airshafts  and  airlocks  was  installed  in 
the  cofferdam  and  concentric  with  it.  This  caisson, 
called  an  air  bell,  was  sunk  to  bearing  on  the  bottom 
of  the  river  and  the  space  between  it  and  the  cof- 
ferdam was  sealed  with  concrete  deposited  by  a 
tremie.  After  this  concrete  had  set.  the  cofferdam 
was  pumped  out  and  concrete  was  buiU  up  to  water 
level  permanently  enclosing  the  air  bell,  which  thus 
formed  a  working  chamber  under  the  center  of  the 
pier. 

After  the  light  air  bell  had  been  throughly  pro- 
tected and  strengthened  by  the  mass  of  concrete 
above  it,  air  pressure  was  put  on,  the  water  ex- 
pelled, and  men  entered  the  bell,  cleaned  and  bench- 
ed the  rock,  anil  filled  the  Ih.I1,  or  working  chamber 
with  concrete,  thus  carrying  the  pier  foundation 
down  to  solid  rock  alxmt  2*1  feet  below  low-water 
level. 

The  work  was  done  under  the  direction  of  the 
engineering  department  of  the  Raltimorc  &  Ohio 
Railroad  by  the  Vang  Construction  Company. 
Cumberland.  Maryland.  It  was  commenced  in 
Inly.  1910,  and  has  been  completed  as  far  as  pos- 
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sible  before  the  erection  of  the  steel  superstructure. 
After  that  is  finished,  the  old  river  pier  at  the  east 
end  will  be  removed  and  replaced  by  a  new  one  and 
the  tops  of  the  five  new  piers  under  the  old  struc- 
ture will  be  finished  and  the  old  piers  removed. 
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Special  Rail  Handling  Method 

Steel  rails  for  the  main  lines  of  the  Union  Pacific 
Railroad  in  Nebraska  were  shipped  in  cattle  cars 
during  the  winters  of  1919-20,  because  of  the  im- 
possibility of  securing  open  top  cars.  The  rails 
were  unloaded  through  holes  cut  in  the  ends  of  the 
cars  and  were  handled  by  special  tongs  or  hooks  en- 
gaging the  bolt  holes  in  the  ends  of  the  rail  and 
attached  to  a  hoist  line  operated  by  an  American 
railroad  ditcher  machine  mounted  on  a  flat  car 
that  was  separated  from  the  rail  car  by  an  idler 
flat  car.  After  a  quantity  of  the  rails  had  been  re- 
moved from  the  stock  car  and  placed  on  the  floor 
of  the  idler  car,  the  special  hooks  were  replaced  by 
regular  rail  tongs,  and  the  rails  unloaded  from  the 
flat  car  and  put  in  position  along  the  track  in  the 
usual  manner  manner.  By  this  method  an  aver- 
age of  six  carloads  or  al>out  450  rails  were  unloaded 
daily  by  one  10-man  gang  working  between  trains 
under  difficult  conditions  of  heavy  main  line  traffic. 


Asphalt  Paving  in  Tarboro 

By  W.  A.  Hardenbergh 


Labor  saving  appliances  in  asphalt  pavement  construction.   The  steam  shovel 
is  used  as  a  wagon  booster.   Thickness  of  base  adapted  to  traffic  anticipated. 
Aggregate  raised  to  mixer  by  bucket  elevator,  both  electrically  driven. 


Located  in  the  center  of  a  very  rich  cotton,  tobac- 
co, and  peanut  section,  the  city  of  Tarboro,  N.  G, 
is  one  of  those  fortunate  municipalities  which  finds 
itself  able  to  initiate  and  carry  out  an  extensive 
program  of  municipal  improvements.  In  addition 
to  a  very  complete  local  health  organization,  sew- 
ers are  being  extended  and  a  paving  program  in- 
volving the  laying  of  80,000  square  yards  of  asphalt 
pavement  is  under  way.  01  the  paving  work,  about 
50  per  cent  is  now  completed  and  the  contractor, 
F.  J.  McGuire,  of  Norfolk,  Va.,  is  pushing  the  work 
rapidly. 

There  is  some  difficulty  in  securing  an  adequate 
supply  of  labor,  but  this  is  not  a  pressing  problem. 
To  as  great  an  extent  as  possible,  mechanical  equip- 
ment is  used.  With  mechanical  equipment,  good 
men  are  necessary.  These  are  secured  at  rates  of 
S3. 50  to  4.50  per  day.  Most  of  these  men  are  truck- 
drivers,  or  semi-skilled  in  other  ways. 

Practically  all  the  paving  is  of  2-course  asphalt 
on  a  concrete  base,  with  concrete  curb  and  gutter 
cast  in  one  piece.  The  only  variation  in  the  pav- 
ing program,  which  covers  the  city  pretty  com- 
pletely, is  a  specification  requiring  a  thicker  con- 
crete base  on  those  streets  where  it  is  expected  traf- 
fic will  ultimately  become  very  heavy  in  wheel-load 
as  well  as  volume. 

About  500  yards  of  pavement  are  being  placed 


daily  by  the  contractor.  Machinery  and  motor 
trucks  are  used  whenever  possible.  Hauls  are 
nearly  all  short,  as  the  town  is  a  compact  area  of 
five  or  six  thousand  population,  but  motor  truck 
hauling  has  proved  economical  nevertheless. 
Throughout,  the  work  shows  careful  planning  and 
administration. 

Considerable  grading  has  been  necessary,  but  this 
has  practically  all  been  very  shallow.  In  fact,  the 
bulk  of  it  has  not  exceeded  8  inches  in  depth,  the 
proposition  being  chiefly  one  of  lowering  the  old 
street  level  enough  to  permit  the  construction  of  a 
concrete  base  and  asphalt  top.  To  handle  this  work, 
the  contractor  has  used  with  considerable  success 
two  No.  ti  Keystone  shovels.  The  excavation  is 
rather  easy,  as  a  rule,  as  the  soil  is  mainly  a  sandy- 
loam  with  practically  no  stones  or  hardpan  to 
interfere. 

Federal  2J  j-ton  trucks  have  been  used  exclusive- 
ly in  the  hauling  and  transportation,  handling  the 
spoil  from  the  excavation,  concrete  aggregate,  the 
concrete  itself,  and,  finally,  the  hot  asphalt. 

By  means  of  locating  nearby  places  to  dump  ot 
fill,  hauls  of  spoil  have  been  kept  very  short,  and 
three  trucks  will  more  than  handle  the  excavation 
of  one  shovel.  The  hauls  rarely  exceed  a  quarter 
of  a  mile. 

Some  of  the  streets  were  wide  enough  so  that  but 
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half  the  street  width  could  lie  excavated  at  one  time. 
In  this  rase,  the  trucks  usually  backed  alongside 
the  shovel  on  the  old  pavement  for  filling,  and  so 
were  favored  with  a  good  roadway.  On  narrower 
streets,  and  when  excavating  the  final  half  of  wide 
Streets,  it  was  found  advisable  to  back  the  trucks, 
in  a  majority  of  cases,  onto  the  subgrade,  and  just 
to  one  side  of  the  shovel  for  easy  filling.  With  the 
solid  tires  and  the  sof;  sub-grade,  there  was  trouble 
at  once,  as  the  trucks  usually  sank  down  to  the  run- 
ning gear,  which  resulted  in  delay,  owing  to  the  in- 
ability of  the  truck  to  pull  out  under  its  own  power. 
This  was  remedied  by  "boosting"  the  truck  out 
with  the  shovel.  This  method  was  completely  suc- 
cessful and  the  shovel  operator  soon  became  very 
expert  at  it.  Hut  it  was  found  that  the  pressure 
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KEYSTONE  SHOVEL  LOADING  TRUCK 

sprung  the  back  door  of  the  steel  body.  The  su|k.t- 
intendent,  Mr.  Johnston,  then  designed  a  "booster 
brace"  of  \x  \  timber,  reinforced  across  the  tail  gate 
of  the  trucks.  This  device,  which  is  shown  in  the 
illustrations,  prevented  any  damage  to  the  truck, 
and  made  the  booster  plan  tnc  of  real  value. 

The  power  of  the  shovel  when  boosting  was  im- 
pressive. ( )n  several  occasions  when  the  driver  had 
killed  his  engine  by  too  epiick  an  application  of  the 
clutch,  the  shovel  pushed  the  loaded  truck,  the  dirt 
of  the  subgrade  scraping  the  running  gear,  clear  out 
over  the  loose  dirt  which  piles  up  ahead  of  the 
shovel,  and  onto  the  firm  pavement,  actually  re- 
c  ranking  the  truck  engine  in  the  process.  The 
shovel  man  soon  became  so  expert  at  this  that 
scarcely  a  moment  was  wasted. 

Three  men,  only,  were  employed  at  the  shovels — 
an  operator,  a  fireman  and  helj>er  combined,  and  i 
man  to  handle  the  rope  for  dumping  the  bucket. 


THE  MIXINii  I'LANT 


One  man  was  on  each  truck.  Every  truck  was 
c<juipj>ed  with  mechanical  dumping  apparatus.  One 
man  was  at  the  dump  to  direct  the  placing  of  the 
earth.  With  this  equipment  and  personnel,  the  work 
proceeded  very  well. 


ELEVATORS  AT  THE  MIXING  PLAN1 
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Fine  grading  was  done  In  horse*  and  scoops  or 
scrapers  and  by  hand,  die  method  and  the  number 
of  men  depending  ujx>n  the  work  to  l>e  done,  the 
particular  street  and  the  number  of  men  available. 

The  pavement  base  was  1 :  2:  4  concrete.  4 
inches  thick  on  most  of  the  streets.  On  those 
streets  where  it  seemed  that  the  future  might  bring 
traffic  of  heavy  wheel  load,  as  those  leading  to  the 
freight  stations  and  along  the  railroad  tracks,  a  C- 
inch  base  was  laid,  using  the  same  mix. 

All  concrete  mixing  was  done  at  a  central  plant, 
and  the  wet  concrete  hauled  in  tight  steel-body 
trucks  to  the  streets,  where  it  was  spread  as  desir- 
ed. A  T.  L.  Smith  mixer  was  mounted  on  a  plat- 
form of  such  height  that  the  mixer  would  dump 
readily  into  a  truck  beneath  Sand  and  stone  were 
stored  in  overhead  bins,  and  cement  was  brought 
from  the  cement  shed  over  a  runway.  The  entire 
outfit  was  operated  electrically.  Giant  portland 
cement  was  used. 

Stone  and  sand  had  to  be  shipped  in  by  rail,  and 
the  cars  were  unloaded  near  the  mixer.  If  the  cars 
were  equipped  with  dump  bottoms,  they  were  run 
onto  a  small  trestle  and  dumped.  Otherwise  they 
were  unloaded  by  men  with  shovels,  the  piles  being 
as  near  as  convenient  to  the  mixer. 

The  sand  and  stone  were  raised  to  the  overhead 
bins  by  means  of  Tcffery  elevators,  also  electrically 
driven.  The  transfer  of  the  aggregate  from  the  piles 
where  it  had  been  unloaded,  to  the  elevator  buckets 
was  not,  as  is  usual,  by  means  of  a  wheelbarrow 
gang.  Two  mules,  each  hitched  to  a  slip  scraper, 
did  this  at  a  considerable  saving. 

A  stock  pile  of  stone  was  stored  on  a  vacant  lot 
When  needed,  a  Keystone  shovel  loaded  this  direct 
into  trucks,  by  which  it  was  carried  to  the  point  of 
demand.  This  reserve  was  located  at  a  central 
point  for  the  paving  work,  and  for  the  construction 
of  a  concrete  culvert  by  the  same  firm. 

As  stated  before,  the  mixer  as  well  as  the  eleva- 
tors is  electrically  driven.  This  is  a  considerable 
saving  in  cost,  both  from  the  power  and  the  labor 
standpoint.  With  the  arrangement  described,  of 
overhead  bins  for  stone  and  sand,  a  nearby  cement 
shed  and  electric  drive,  efficiency  and  economy  were 
secured  with  a  minimum  of  lost  time  and  with  few 
men. 

The  mixed  concrete  was  dumped  into  the  motor 
trucks  and  hauled  at  once  to  the  street.  As  most  of 
the  hauls  were  very  short  and  the  mixture  was  kept 
rather  dry.  there  was  no  trouble  from  separation  of 
the  aggregates,  nor  "was  it  difficult  to  clean  the  bot- 
tom of  the  truck-body.  This  method  of  handling  the 
concrete  was  very  satisfactory  and  required  only 
about  half  as  many  men  ns  the  usual  method  of 
mixing  on  the  spot. 

The  asphalt  pavement  is  laid  in  two  courses,  each 
an  inch  and  a  half  thick.  The  binder  course  is  be- 
ing mixed  with  1<»  1-:t  per  cent  of  asphaltic  cement 
(Texaco).  51  to  .'»(>  pound.;  of  filler  and  500  pounds 
of  stone.  The  wearing  course  contains  approxi- 
mately the  same  percentages,  substituting  sand  for 
the  stone. 

A  Cummer  HOO-yard  plant  is  l)cing  used  for  mak- 
ing the  mix.  At  times  thij  plant  has  been  operated 
tc  or  beyond  its  full  capacity,  but  at  present  the 


daily  average  is  in  the  neighborhood  of  500  square 
yards. 

The  same  type  of  Federal  2y'i  ton  truck,  of 
which  there  are  eight  or  ten  on  the  job,  is  used  for 
hauling  the  "hot  stuff."  The  asphalt  mixture  is 
leaded  direct  into  the  truck  in  the  usual  fashion  and 
hauled  to  the  street.  The  average  gang  on  laying 
is  comprised  of  one  rollerman,  one  finisher,  three 
shovclers.  and  three  rakers.  A  Kelly-Springfield 
roller  is  u<td  for  rolling  the  asphalt. 

Throughout,  the  job  shows  evidence  of  good 
management  and  a  cartful  use  of  machinery  instead 
of  meti.  whenever  possible.  No  costs  have  been 
given  on  the  work,  nor  are  prices  available  at 
present. 


Road  Work  in  Illinois 

On  July  2nd,  superintendent  S.  E.  Bradt,  of  the 
Illinois  Division  of  Highways,  reported  57  road 
gangs  at  work  completing  15  miles  of  hard  road 
each  week,  and  that  he  still  has  hope  of  completing 
the  season's  program  of  450  miles  of  Federal  Aid 
road,  there  being  a  prospect  of  raising  the  weekly 
total  to  25  miles.  However,  the  shortage  of  cars 
is  threatening  the  program  seriously. 

Road  Maintenance 


in  Maine 


Both  patrol  and  gang  method  used.  The 
method  of  giving  a  bituminous  surface 
to  gravel  roads  is  described. 


The  following  is  from  the  report  for  the  year 
1!)19  of  the  State  Highway  Commission  of  Maine: 

Maintenance  work  was  continued  as  it  has  been 
carried  on  for  the  last  three  years,  principally  by  the 
patrol  method.  In  another  part  of  this  report  will 
be  found  a  detailed  summary  of  that  work.  It  will 
be  noticed  that  the  prevailing  high  costs  of  labor 
and  material  are  reflected  in  the  costs  of  this  work 
as  compared  with  similar  costs  in  1918. 

Resides  the  patrol  maintenance  considerable  work 
was  done  by  gangs.  This  work  is  principally  on 
improved  state  highways.  Wc  have  a  considerable 
mileage  of  gravel  surfaced  state  highway  which 
carries  excessive  motor  vehicle  traffic,  official  counts 
showing  as  high  as  5,500  motor  vehicles  passing  a 
given  point  in  twelve  hours  time,  from  seven  o'clock 
in  the  morning  until  seven  in  the  evening,  this  count 
being  a  daily  average  for  one  week.  A  plain  gravel 
surface  would  not  last  a  week  under  this  kind  of 
travel,  so  it  has  become  necessary  to  give  these  sec- 
tions a  bituminous  surface  treatment  in  order  to 
preserve  them.  A  good  many  inquiries  havc  been 
received  about  our  method  of  surface  treating 
gravel  roads,  so  a  brief  summary  of  the  operation 
will  be  given  here. 

Surface  treatment  can  only  be  successfully  ap- 
plied to  a  clean,  well  bonded  surface  having  a  true 
cross  section.  The  first  step  is  the  distribution  of 
clean,  coarse  and  sharp  sand  along  the  shoulder 
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of  the  road  in  piles  alniut  thirty  feet  apart,  using 
about  forty  to  fifty  cubic  yards  per  mile.  This 
sand  is  used  to  cover  the  bituminous  material  after 
it  lias  been  spread  upon  the  road. 

The  next  step  is  to  thoroughly  clean  the  sur- 
face with  a  horse  sweeper  and  hand  brooms,  in 
this  way  removing  all  dust  and  loose  material. 
The  bituminous  material  is  then  spread  from  a 
pressure  distributor  tank  mounted  either  on  an 
automobile  truck  chassis  or  drawn  by  horses.  The 
amount  of  bituminous  material  per  square  yard  of 
surface  depends  on  the  condition  of  the  surface 
and  as  a  general  thing  good  results  will  not  be 
obtained  by  making  a  uniform  distribution  over 
the  whole  area,  because  it  is  very  rare  that  any 
considerable  area  will  present  exactly  uniform  con- 
ditions. This  means  in  practice  that  more  or  less 
material  per  square  yard  must  lie  used  according  to 
the  condition  of  the  surface.  In  our  practice  the 
amount  nf  bituminous  material  is  controlled  en- 
tirely by  the  judgment  of  the  man  in  charge  of 
the  work.  He  rides  on  the  truck  and  from  his 
knowledge  of  the  conditions  determines  the 
amount  of  pressure  to  |*>  applied  to  the  tank,  the 
opening  of  the  valves  that  control  the  flow  of 
tar,  and  the  speed  of  the  truck.  On  new  surfaces 
the  rate  of  distribution  will  vary  from  tour-tenths 
of  a  gallon  to  one-half  a  gallon  per  square  yard. 
The  second,  third  or  fourth  years,  the  application 
may  l>e  as  light  as  one-quarter  of  a  gallon  per 
square  yard  and  usually  is  from  three-tenths  to 
one-third  of  a  gallon.. 

This  work  must  be  done  on  a  warm  day  and  on 
a  dry  surface.  If  traffic  conditions  would  permit 
we  would  allow  the  bituminous  material  to  pene- 
trate the  surface  six  hours  before  covering  with 
sand,  but  we  find  it  necessary  to  immediately 
cover  with  sand  from  the  piles  alongside  the  road 
to  keep  the  bituminous  material  from  stripping  up 
under  steel  tire  traffic.  Furthermore,  there  is  great 
liability  of  automobiles  skidding  on  the  fresh  bit- 
uminous material,  and  this  is  another  reason  for 
immediately  covering  with  sand.  About  one-half 
the  sand  is  immediately  applied  and  during  the 
next  three  or  four  days  a  few  men  are  left  behind 
to  sand  sp<*s  which  show  an  excess  of  bituminous 
material  as  they  appear.  This  means  going  over 
the  same  length  of  road  several  times.  It  is  very 
important  that  the  smallest  possible  amount  of 
bituminous  materials  be  used  that  will  preserve 
the  surface. 

Kxcept  where  drainage  and  foundation  condi- 
tions are  absolutely  perfect  this  bituminous  surface 
treatment  will  break  up  the  following  spring.  It 
is  verv  necessary  where  the  breaking  up  occurs 
that  the  surface  lie  reshaped  by  using  the  road 
machine  and  the  drag.  The  surface  must  be  kept 
in  shape  until  it  is  settled  and  Ixindcd,  when  another 
application  can  he  made  following  substantially  the 
steps  outlined  above,  but  using  less  bituminous 
material. 

After  three  or  four  successive  annual  applica- 
tions certain  portions  of  the  surface  will  become 
wavy.  It  is  then  necessary  to  break  the  surface  by 
the  use  of  a  pressure  scarifier  or  spike-tooth  har- 
row. It  is  sometimes  necessary  to  plow  short  sec- 
tions and  for  this  the  point  of  a  road  machine 
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blade  may  be  used.  After  this  course  has  been 
broken  up  it  must  then  l>c  pulverized.  This  may  be 
done  with  a  spike-tooth  harrow  or  a  steam  roller 
with  the  picks.  It  also  pulverizes  more  or  less 
under  travel.  The  pulverizing  process  can  be  has- 
tened by  working  the  material  from  one  side  of 
the  mad  to  the  other  with  a  road  machine,  letting 
travel  break  it  up  as  much  as  |>ossible.  It  is  usually 
necessary  to  use  a  road  machine  every  day  from 
the  time  the  surface  is  broken  until  the  road  is 
bonded  fur  treatment.  The  more  this  material  is 
worked  over  the  more  completely  it  will  pulverize 
anil  a  better  surface  will  be  presented  for  subse- 
quent treatment,  immediately  prior  to  the  next 
treatment  the  surface  must  be  carefully  shaped. 
It  may  be  necessary  at  this  time  to  add  a  little 
binding  material,  preferably  clay,  but  care  should 
Ik-  taken  not  to  use  an  excess  of  clay.  Our  prac- 
tice has  indicated  that  a  quantity  of  fine  pulverized 
clay  (pulverized  by  frost  action)  about  equal  to 
the  amount  of  sand  cover,  forty  to  fifty  yards  per 
mile,  has  given  excellent  results  in  preparing  an 
<  Id  surface  for  re-treatment.  The  re-treatment  of 
this  surface  after  being  broken  is  exactly  identical 
with  the  original  treatment,  beginning  with  the 
sweeping.  During  the  spring  of  VM'J  a  consider- 
able mileage  of  road  was  broken  up  and  re-treated 
as  above  rescribed.  with  very  excellent  results. 


Street  Repairing  in  Waltham,  Mass. 

The  ll'ti'tham  Municipal  Bulletin,  issued  month- 
ly, is  a  little  different  front  most  municipal  publi- 
cations. It  reads  something  like  a  newspaper  re- 
|H>rter's  description  of  a  ball  game  but  gives  real 
information  concerning  municipal  affairs  that 
should  interest  the  public — a  combination  that 
should  get  it  read  by  the  citizens,  which  is  what 
such  a  publication  should  aim  at.  The  following 
is  a  sample  of  manner  of  presenting  the  more 
substantial  information : 

"The  Street  Division  of  the  Public  Works  De- 
partment is  putting  forth  every  ounce  of  energy 
and  working  from  every  ]>ossible  angle  on  the 
streets  of  our  city,  trying  to  get  them  in  passable 
shape. 

'"Waltham,  like  all  other  cities  and  towns,  was 
forced  to  curb  its  street  construction  and  mainte- 
nance during  the  time  I '.ill  took  the  notion  to  run 
the  world  and  the  result  is  our  streets  are  com- 
pletely shot. 

"We  feel  that  some  of  our  good  citizens  are 
unreasonable  enough  to  expect  us  to  rebuild  in 
two  months  that  which  has  been  neglected  for 
four  years.  This,  of  course,  is  impossible,  but 
we  are  sure  if  our  citizens  will  co-operate  and  be 
patient,  the  end  of  the  construction  season  will  show 
a  big  change  for  the  betterment  of  Waltham's 
streets. 

"Itesides  carrying  on  all  the  necessary  incidental 
work  of  the  department,  over  yoo.onn  square  yards 
of  street  have  been  patched  and  oiled  during  the 
last  three  weeks.  Many  streets  have  been  resur- 
faced with  material  excavated  from  streets  being 
constructed  of  bituminous  macadam  and  will  re- 
ceive a  coat  of  oil  in  the  near  future.  A  few 
days  will  see  (he  completion  of  River  street,  one 
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of  the  many  streets  to  be  constructed  under  the 
$K»ii,ih)(»  bond  issue.  The  construction  of  River 
street  consisted  of  reshaping  the  old  macadam  base 
by  excavating  from  3  to  4  inches  of  the  old  ma- 
terial. After  this  base  had  been  throughly  rolled. 
3  inches  of  new  stone,  2  inches  in  size,  was  spread 
evenly  on  it.  and  after  being  rolled  an  application  of 
Tarvia  X  at  the  rate  of  l!i  gallons  to  the  square 
vard  was  applied.  Chestnut  stone  was  then  spread 
our  the  surface,  just  enough  l>eing  used  to  fill  the 
voids,  and  the  whole  road  again  thoroughly  rolled. 
The  surface  was  then  sealed  with  \\  gallons  of 
ttermudez  asphalt  to  the  square  yard,  covered  with 
pea  stone,  roiled,  and  opened  to  traffic. 

"The  following  table  shows  the  cost  of  River 
street  and  what  it  would  cost  six  years  ago. 
It  might  be  of  some  interest  to  know  that  the 
l>est  bid  received  on  the  afxwe  type  of  road  was 
S.'.oo  per  square  yard,  a  saving  of  (!0c  per  yard: 
or,  on  the  2"i,000  yards  advertised  on  Lexington 
and  High  streets,  the  city  will  save  SI  "».<»' m>." 


Table  ibawlnc  cat!  of  square  yirdf  «t  blruniaou  ■acjiUn 
pavement  M  Hirer  ttreer 

Labor  -ISO  hours  at  .48    $18<>.72 

Labor  t .v.?  hours  at  ..'.2    859.04 

Labor  ;:.v.i't  hours  at  ,:>(>    201.32 

Labor  175  5-fi  hours  at  .(125    109.99 

Labor  1 1*1  hour*  at  .«ss    79.7r". 

Lalnir  in  hours  at  .812    8.12 

Misc.  and  Sat.  half  holidays    122-57 

Trams          davs,  4.75    2«M.»>3 

Trams  V,.  davs.  2.25    12-38 

Trucks  17.  davs,  $12   ISO 

Trucks  l1;  davs,  $20    30 

Rollers  14',  days.  $C,    K7 

Stone   ,   922 

Tarvia  4.2>0  >rals.  at  .14    599.20 

Asphalt  2.000  Kals.  at  .24    4*0. 

Coal    77.24 


Total    $4,219,07 

Per  square  yard,  $1.41. 

What  River  Street  would  have  cost  under  1914  prices: 

2.041  hours  at  .275    $51rt.2H 

S.'.O'/v  hours  at  .:t0fi    1 10.01 

175  5  0  hours  at  .375    65.24 

110  hrs.  at  .314    39.W1 

to  hours  at  50    5.00 

Saturday  half  holiday    fil.00 

Teams  74  days  at  3.00    222.00 

Trams  5%  davs  at  $1.50    82.50 

Holler  14'  -  davs  at  1.75    25.28 

Stone    310.00 

Tarvia  4.2S0  Kals.  at  **,«-   374.50 

Asplalt  2.000  Kals.  at  12c    240.00 

Coal    25.00 

Total    $2,122.41 

Per  square  yard.  S.71. 


Municipal  Ownership  of  Electric  Railways 

The  restoration  of  credit  is  the  principal  task  of 
the  electric  railways,  according  to  John  H.  Pardee, 
president  of  the  American  Electric  Railway  Asso- 
ciation. Investors  demand  a  fair  return  on  money 
invested  in  traction  securities. 

In  191?  the  electric  railways  earned  11,000,000,000 
passengers,  an  average  of  108  rides  for  every  man, 
woman  and  child  in  the  country.  This  number  was 
2,000,000.000  greater  than  in  1012.  and  4,000.000,000 
greater  than  If 07.  W  hile  the  population  of  the 
country  has  increased  32  per  cent  the  passenger 
traffic  of  electric  railways  has  increased  137  per 
cent. 


An  examination  of  the  report  of  municipally 
owned  electric  railways,  according  to  Mr.  Pardee, 
shows  that  municipal  ownership  is  not  the  solution. 
Two  of  eight  roads  reported  on  included  in  their 
financial  statements  no  charge  because  of  interest 
on  funded  or  unfunded  debt,  only  three  reported 
taxes,  and  two  had  tax  charges  which  were  pit- 
'tances  compared  with  the  tax  bills  of  privately 
owned  companies.  In  spite  of  these  favorable  mis- 
sions, the  eight  lines  show  a  deficit  for  the  year  of 
$141,000,  out  of  total  operating  revenues  of  $1,682,- 
000,  while  the  ninth  road,  not  included  in  the  total, 
had  a  deficit  of  operating  expenses. 

Road  Making  in 
Edmunds  County  S.  D. 

By  Ward  L.  McCafferty* 


How  the  county  forces  make  good 
gravel  roads,  even  on  gumbo  soil. 


There  is  in  Kdmunds  C  ounty,  South  Dakota, 
some  Knv,  flat  land  and  some  that  is  very  rough,  but 
most  of  it  is  gently  rolling.  The  roads  generally 
follow  the  section  lines,  with  an  occasional  short  one 
intermediate.  There  is  a  state  and  federal  highway 
running  east  and  west  near  the  center  of  the  county, 
and  seven  county  highways  running  north  and 
south.  Sixteen  miles  of  state  and  federal  aid  high- 
way is  now  under  construction. 

In  constructing  a  county  road  we  start  out  with 
at:  outfit  called  our  blade  grader  crew,  consisting  of 
one  Twin  City  00-00  tractor  pulling  a  12-foot  blade 
grader  and  one  90-120  Holt  tractor  pulling  a  1 1-foot 
blade  grader.  This  crew  is  fitted  out  with  a  com- 
plete outfit  consisting  of  cook  car  and  ter.ts  for 
sleeping  quarters.  \\Te  work  both  ways  from  camp, 
as  a  rule  three  miles  each  way.  After  the  blade  has 
made  a  round,  it  is  followed  up  with  a  planer  which 
brings  the  dirt  in  from  both  sides  of  the  road  to 
the  center  with  one  operation.  After  this  has  pass- 
ed down  the  mad,  another  blade  grader  follows  it 
so  that  it  can  come  back  and  do  the  same  work 
pulling  in  the  dirt  with  one  operation.  About  three 
rounds  with  a  blade  grader  with  the  planer  follow- 
ing will  make  a  complete  graded  road  on  level 
ground. 

After  we  have  passed  over  a  section  of  road  in 
this  manner,  we  follow  up  with  a  crew  to  make  fills 
in  such  places  as  require  more  dirt  to  bring  the  low 
places  above  high  water.  At  the  same  time  such 
culverts  as  are  required  to  take  care  of  the  water 
in  spring  and  after  heavy  rains  are  placed  in  the 
grades  or  Alls  as  we  go  along.  This  completes  a 
road  known  as  a  dirt  road. 

After  these  have  been  traveled  a  short  time  they 
arc  in  condition  for  grave-ling.  We  maintain  all 
these  graded  roads  with  such  machinery  as  small 
engines  for  power  and  we  have  diags  of  several 
different  makes.    The  three-way  drag  is  about  the 

•StiTicriiitrttiltnl  of  highway*  „f   fcfllrnmd*  Cunty. 
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best  of  this  equipment.  This  is  a  three-section  drag, 
tiie  two  outside  drags  bringing  the  loose  dirt  in 
towards  the  center  of  the  road  and  the  center  drag 
distributing  it  evenly  over  the  center  of  the  highway 
and  rilling  up  the  ruts  in  the  road,  if  any  have  been 
produced  during  the  rains  by  heavy  traffic.  1  will  say 
in  passing  that  just  dirt  roads  are  not  all-season 
reads,  but  they  are  good  in  summer  and  fall  and, 
most  winters,  (iravel  surfacing  will  be  clone  as 
rapidly  as  our  funds  will  permit.  In  South  Dakota 
our  Motor  Vehicle  Fund  (that  is,  license  money 
from  automobiles  collected  by  the  county  treasurer) 
is  placed  at  our  disposal  and  can  be  used  for  drag- 
ging and  all  other  maintcnanc  work  and  for  gravel- 
ing roads,  but  for  no  other  purpose ;  in  other  words, 
all  equipment  for  this  work  must  be  provided  from 
rther  funds. 

Our  top  soil  is  a  deep,  black  loam,  from  6  to  ltf 
inches  deep,  under  which  is  a  clay  subsoil.  This 
subsoil,  when  worked  into  a  road  and  covered  with 
gravel,  makes  an  ideal  roadbed.  In  some  parts  of 
the  county  we  have  the  gumbo  soil.  A  great  many 
held  up  their  hands  in  horror  when  we  started  grad- 
ing roads  through  the  gumbo — they  declared  this 
would  be  our  finish  and  that  we  could  never  make  a 


r>>ad  out  of  the  gumbo  <oil,  but  experience  has 
taught  us  that  gumbo,  if  it  is  properly  drained  and 
maintained,  is  the  best  road  soil  we  have  and  much 
better  after  being  graveled  than  any  other  soil  that 
wc  have  here. 

We  hire  and  pay  our  crews  by  the  hour— no  work 
no  pay.  The  cook  car  is  furnished  and  as  a  rule  is 
run  by  a  man  and  wife,  the  husband  working  on 
the  job  and  the  wife  doing  the  cooking,  charging 
each  one  of  the  crew  a  certain  price  for  their  hoard, 
with  no  expense  to  the  county,  we  simply  furnish- 
ing the  car  and  some  minor  equipment  for  the  same. 

We  hire  men  and  teams  for  dirt  moving  or  mak 
ing  the  fills  by  the  yard.  All  our  roads  are  surveyed 
and  in  this  way  wc  can  easily  follow  the  outfit  mak- 
ing the  fills  and  determine  the  exact  amount  of  dirt 
moved  and  placed  in  the  fills.  We  settle  with  them 
twice  a  month,  holding  back  1">  per  cent  of  the 
estimate  until  final  settlement  on  the  work  for  our 
protection. 

We  make  a  special  effort  and  take  great  pride  in 
keeping  all  our  roads  passable  immediately  follow- 
ing the  crews  and  also  while  they  are  working.  It 
is  very  seldom  necessary  to  make  detours  on  any 
roads  that  we  are  working. 
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Mathematical  Analyses  of  Concrete  Block  Tunnels 


Ring  analyses  as  applied  to  different  types  of  tunnels  proposed  for  vehicular 

crossing  of  the  North  River. 


On  page  .".I!)  of  Public  Works  June  19  there  was 
published  an  article  entitled  "Concrete  Block  Vehi- 
cular Tunnel  Investigation."  This  article  quoted  at 
length  from  General  <  ioethals'  report  to  the  Joint 
State  Bridge  and  Tunnel  Commissions  dated  April 
2.  1  !'•?<>.  on  the  theory  of  stress  analysis  of  suba- 
queous tunnels  and  the  structural  strengths  of  cast 
iron  and  concrete  block  ring  tunnels  based  on  such 
theories. 

The  mathematical^  analyses*  accompanying  the 
Generals'  report  included : 

A.  2!»  foot  outside  diameter  cast  iron  tunnel, 
based  on  Rankin's  theory  for  granular 
material. 

B.  Derivation  of  general  formular  based  on 

*  These  matlieniiitic.il  atudiea  were  made  by  M.  G.  Findlcy, 
1ft»i«ta»t  designing  engineer. 

>  Note  that  the  differential  »ign  where  lined  in  the  forwulse  i» 
ilUtiniruiahed  from  imall  "d"'  l>r  having  live  bottom  of  the  verticil 
Mttti  onrwrted  to  the  .yuibol  immediately  following. 


theory  of  analyses  for  pressures  normal 
to  tunnel. 

C.  Results  of  application  of  normal  pressure 
theory  to  four  cases,  namely : 

1.  12  foot  outside  diameter  concrete  block 
tunnel ; 

2.  foot    outside    diameter  concrete 
block  tunnel: 

.!.    2!i    foot    outside    diameter    cast  iron 
tunnel ; 

I.    23  foot  outside  diameter  Pennsylvania 
Railway  tunnels  under  North  River. 

D.  Computations  for  possibility  of  flotation 
of  above  types  of  tunnels,  assuming  per- 
fectly granlar  semi-fluid  conditions  with 
no  cohesion. 

K.  Comparative  longitudinal  strengths  of 
above  tunnels. 
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Most  of  these  analyses  are  given  on  pages  74 
and  75,  being  photographed  from  the  original  pre- 
pared for  General  Goethals  by  M.  G.  Findley. 
The  general  principles  and  conclusions  would 
seem  to  be  equally  applicable  to  sewers  and  other 
conduits  of  similar  construction. 

Jointing  Materials 
for  Water  Mains* 

Expenses  of  water  departments  in  Wey- 
mouth. Berlin,  N.  H.,  St.  Louis,  Boston 
and  Atlantic  City  in  the  use  of  "Leadite," 
Lead  hydrotite  and  similar  materials. 


The  great  difference  in  cost  between  lead  and  the 
non-lead  joint  materials  makes  it  an  obligation  on 
the  part  of  water-works  engineers  and  executives 
to  satisfy  themselves  as  to  the  efficiency  of  the  non- 
lead  products.  Although  these  materials  have  been 
in  the  market  for  about  sixteen  years,  and  have 
been  used  in  increasing  quantities  during  that 
period,  they  are  still  regarded  by  the  great  majority 
of  water-works  men  with  more  or  less  skepticism. 

The  facts  of  the  case  are  that  lead  has  proved 
to  be  such  an  excellent  material  for  joints,  and 
workmen  have  become  so  well  trained  in  its  use, 
that  engineers  and  superintendents  have  naturally 
and  rightly  hesitated  to  substitute  for  it  a  substance 
with  which  they  are  unfamiliar,  and  upon  which 
there  is  a  relatively  small  amount  of  data  as  to  its 
efficiency. 

The  writer  has  used  the  two  substitutes  known 
as  "Leadite"  and  "Lcad-Hydro-Tite"  for  over 
eight  years,  in  various  localities  and  under  varying 
conditions,  with  very  satisfactory  results,  and  as  a 
consequence  has  acquired  a  great  degree  of  con- 
fidence in  them.  The  water-works  profession,  how- 
ever, must  be,  from  the  very  nature  of  its  work, 
very  conservative  in  adopting  untried  methods  and 
materials,  and  is  bound  to  demand  something  more 
than  the  testimony  of  a  few  of  its  members  that  a 
certain  thing  "works  all  right,  as  far  as  they  know." 

The  purpose  of  this  short  review,  then,  is  not 
to  take  a  partisan  stand  in  favor  of  any  joint  ma- 
terial, but  to  impress  upon  the  members  of  the 
Association  the  fact  that  these  substitutes  for  lead 
are  worthy  of  careful  consideration  and  investi- 
gation in  view  of  the  present  prices  of  lead  and 
labor.  It  is  to  be  hoped  that  a  general  discussion 
may  bring  out  some  new  facts  and  stimulate  further 
investigations. 

To  the  manufacturers  the  writer  would  suggest 
that,  having  now  established  the  compartively  low 
cost  of  their  products  in  the  minds  of  the  water- 
works trade,  they  devote  more  energy  to  experi- 
mental work,  to  enable  them  to  answer  with  definite 
figures  the  questions  to  which  a  thorough  and 

t  Engineer  and  Superintendent  of  W»ter  WoeVa.  Weymouth,  Maaa. 
•Paper  before  the  New  EnaUnd  Water  WorUa  Aaaociation. 


thoughtful  water-works  man  must  have  an  answer 
before  making  what  would  otherwise  appear  to 
him  a  hazardous  change. 

The  most  important  of  these  questions  are  as  fol- 
lows: 

(1)  How  do  joints  of  these  materials  compare 
with  those  of  lead  as  to  tightness  under  normal 
conditions? 

(2)  What  of  the  possibility  of  blown  joints 

(3)  Will  the  joint  have  sufficient  strength  to 
resist  stresses  due  to  bending  moment  when  sup- 
port is  removed  from  a  considerable  length  of  pipe 
as  a  result  of  settlement  of  back-fill  or  nearby  ex- 
cavations for  services  etc.? 

On  the  first  question  the  writer  is  able  to  submit 
evidence  derived  from  actual  experiment.  In  the 
summer  of  1917  the  Weymouth  Water  Works  laid 
3,400  ft.  of  8-in.  pipe,  from  which  no  services  were 
taken  until  the  following  season.  The  joints  were 
of  Lead-Hydro-Titc,  and  the  new  gate  controlling 
this  line  was  by-passed  with  a  ^-in.  Empire  meter 
testing  99  per  cent  in  1-32-in.  opening.  For  the  final 
measurements  the  flow  was  too  small  for  accurate 
measurement  by  meter  and  a  force  pump  was  used, 
pumping  from  a  pail  into  which  water  was  fed  by 
a  standard  gallon  measure.  The  results  as  to  leak- 
age per  linear  foot  of  joint  are  shown  in  the  follow- 
ing table,  and  would,  according  to  available  data 
on  the  subject,  be  considered  excellent  for  lead 
joints. 


Teati  for  Leakace  tram  Lea4-H*4re-Tlte  JalnU,   Idltwell  81- 
tcaaiaa,  Hcrth  Weymouth.  Haas 


Gala  per  M  1 

Hr«. 

No,  of 

Calf,  per 

per  Lin.  Ft.  of 

Date 

Section 

Jointa 

Minute 

Joint 

1917. 

Julv  26 
♦Aug.  fl 

1 

3.375 

2650 

New  Joints. 

1 

75 

.150 

1.16 

Aug.  20 

o 

ISO 

.322 

1.04 

Sec.  1  plus  105 

new  joints. 

Aug.  25 

ISO 

.305 

.99 

Sept.  29 

q 

180 

517 

.70 

Nov.  2 

1 

75 

.041 

.32 

Nov.  2 

i 

ISO 

.098 

.32 

Nov.  2 

3 

250 

.495 

1.15 

Sec.  2  plus  70 
new  joints. 

Nov.  2 

4 

335 

3.500 

6.16 

Sec.  3  plus  85 
new  joints  or 

sion. 

1918. 

•June  1 

4 

335 

.150 

56 

Pipe  was  8-in.  Class  E-,  New  England  weights.  Aver- 
age pressure,  70  lbs. 

Leakage  measured  by  %-in.  Empire  meter,  registering 
09  per  cent,  on  1-32  in.  opening  at  70-lb.  gauge  pressure. 

pump  xnd  Kalian  menure. 

This  work  was  done  by  a  man  having  one  sea- 
son's experience  with  Leadite,  exercising  the  ordin- 
ary degree  of  care  usually  required  by  the  writer 
on  this  class  of  work,  and  the  results  should  give 
a  fair  indication  of  the  degree  of  tightness  to  be 
expected  under  average  conditions. 

As  to  the  matter  of  joints  blowing  out,  the 
writer  can  only  say  that  he  has  never  known  of  a 
Leadite  or  Hydro-Tite  joint  blowing  out.  In  fact 
the  strength  of  these  materials  and  their  adhesion 
to  the  metal  as  demonstrated  when  a  joint  is  dug 
out  seems  to  be  sufficient  evidence  of  their  safety 
in  this  direction  without  extensive  experiment. 

As  to  the  behavior  of  this  type  of  joint  when 
subject  to  crushing  stresses  such  as  occur  when 
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portions  of  a  pipe  line  arc  left  unsupported  by  the 
settlement  of  backfilling,  the  writer  has  been,  until 
very  recently,  in  doubt ;  in  fact,  uncertainty  on  this 
one  point  has  prevented  him  from  giving  these  ma- 
terials his  unqualified  endorsement  as  substitutes 
for  lead.  This  doubt  has  been  pretty  much  dis- 
pelled by  the  results  in  a  case  that  has  recently 
come  to  his  attention. 

The  Berlin  Water  Company  of  Berlin,  N.  H., 
built  last  year  a  new  dam  from  which  an  18-in.  cast- 
iron  main  was  to  lead  to  the  city  distribution  system. 
About  two  lengths  of  this  pipe  were  in  the  dam,  and 
on  the  end  of  the  first  length  on  the  down-stream 
side  an  18-in.  valve  was  placed.  Joints  were  all 
of  I.ead-Hydro-Tite.  Before  any  more  pipe  was 
laid  the  rservoir  was  filed  and  some  time  later  a 
washout  occurred  which  completely  undermined  this 
length  of  pipe,  leaving  it  and  the  gate  suspended 
in  the  air  and  supported  solely  by  the  material  in 
the  joint  near  the  masonry,  just  what  the  maxi- 
mum stresses  were  in  the  joint  it  is  neither  easy  nor 
necessary  to  compute,  but  it  seems  to  the  writer  that 
they  arc  as  great  as  are  apt  to  be  encountered  under 
ordinary  working  conditions. 

The  writer  has  not  attempted  to  take  up  the  meth- 
ods of  using  these  compounds,  or  the  minor  dif- 
ficulties attending  their  use  for  the  first  time  with 
inexperienced  men  and  incomplete  equipment. 
These  points  have  been  covered  in  previous  papers 
before  the  Association  and  in  the  literature  with 
which  the  manufacturers  keep  us  supplied. 

It  does  unquestionably  require  considerable  cour- 
age and  considerable  faith  to  give  up  the  good  old 
lead  and  substitute  these  new  materials  in  the  face 
of  the  inevitable  opposition  from  calkers  and  doubt 
as  to  the  outcome  of  the  first  day's  work.  The 
point  that  the  writer  wishes  to  make  and  to  urge 
very  strongly,  however,  is  that  we  water-works 
managers  and  engineers  cannot,  with  a  clear  con- 
science, go  on  using  and  specifying  lead,  if  these 
other  substances  are  safe  and  suitable  substitutes. 
And  it  is  "up  to  us"  to  find  out  whether  or  not 
they  are  safe  and  suitable  or  to  make  every  possible 
effort  to  find  out. 

The  bulk  of  the  evidence,  so  far,  points  in  one 
direction, — in  favor  of  the  substitutes.  In  the  dis- 
cussion that  is  to  follow,  let  us  hear  from  the  other 
side,— the  unsatisfactory  experiences  which,  for 
our  present  purpose  of  getting  at  the  truth,  are 
perhaps  the  most  valuable  of  all. 

Several  members  took  part  in  the  discussion  of 
this  paper,  giving  personal  experiences  with  these 
materials.  E.  E.  Wall,  water  commissioner  of  St 
Louis,  stated  that  he  had  found  it  difficult  if  not 
impossible  to  properly  control  the  temperature  of 
leadite  when  using  a  coal  fire  built  around  a  melt- 
ing pot,  as  was  used  for  melting  lead,  the  tendency 
being  to  burn  the  leadite  by  having  the  fire  too  hot. 
Also,  trouble  was  experienced  by  the  fumes  rising 
from  the  pouring  pot  directly  into  the  faces  of  the 
men  when  pouring  the  joints.  This  condition  was 
particularly  objectionable  on  the  work  where  leadite 
was  used,  because  the  trench  was  a  narrow  and  un- 
usually deep  one.  No  cost  figures  were  kept,  but 
Mr.  Wall  did  not  doubt  that,  if  properly  used  by 
experienced  men,  the  cost  of  leadite  joints  would 
be  less  than  those  of  lead. 


In  191S,  Mr.  Wall  had  used  metalium  for  about 
1200  feet  of  six-inch  pipe,  and  the  trench  was  left 
open  for  about  two  weeks  to  determine  the  leakage. 
Immediately  after  the  pipe  was  laid  the  leakage 
amounted  to  2'  i  gallons  per  minute,  the  average 
during  the  first  21  hours  was  1.3  gallons  per  min- 
ute, and  was  1.1ft  during  the  second  24  hours.  Be- 
fore the  trench  was  filled,  the  leakage  had  stopped 
altogether.  Joints  made  with  metalium  in  this  case 
did  not  prove  to  be  as  cheap  as  lead,  possibly  be- 
cause the  men  were  unfamiliar  with  using  the 
material.  The  last  three  lengths  of  pipe  laid  on 
this  line  were  on  a  sharp  up-grade  of  3  feet  in  36, 
and  the  change  of  grade  was  made  at  one  joint. 
Afterward  this  pipe  was  lowered  while  under  pres- 
sure, but  no  leakage  at  the  joint  resulted  and  no 
damage  to  the  joint. 

Cement  was  used  for  jointing  about  800  feet  of 
six-inch  pipe  in  St.  Louis  in  1917.  The  water  pres- 
sure on  the  joints  ranged  from  90  to  120  pounds 
per  square  inch  and  no  leaks  developed  and  no 
joints  showed  deterioration  when  the  line  was  taken 
up  a  year  later.  (This  line  was  used  to  supply  a 
temporary  camp).  One  bag  of  cement  made  18 
joints  and  twice  as  much  jute  was  required  as  for 
lead  joints.  Three  men  mixed  and  made  eight 
joints  an  hour.  When  making  lead  joints,  two 
men  attend  to  the  lead  pot.  make  rolls,  run  and 
caulk  ten  six-inch  joints  an  hour.  On  the  basis  of 
these  figures,  with  cement  at  $1.7ft  a  barrel,  labor 
at  $2.10  and  $2.42  a  day.  jute  at  8  cents  per  pound 
and  lead  at  7  cents  a  pound,  the  cost  per  joint 
figures  08  cents  for  cement  and  $1.34  for  lead.  It 
was  much  more  difficult  to  take  up  pipes  with 
cement  joints  than  those  with  lead  joints. 

The  Atlantic  City  Water  Department  now  uses 
leadite  almost  exclusively,  the  practice  having  been 
begun  in  1901  by  William  C.  Hawley,  continued 
by  Mr.  Allen,  and  is  now  being  practiced  by  Lin- 
coln Van  Gilder,  present  superintendent  of  water 
works.  None  of  the  joints  laid  since  1901  have 
shown  any  signs  of  deterioration. 

An  experiment  made  with  leadite  joints  by  the 
Boston  Water  Division  was  described  by  Frank  A. 
Mclnnes,  engineer  of  the  department.  Four  lengths 
of  four-inch  pipe  and  one  short  piece  were  jointed 
with  leadite  and  supported  at  each  end,  the  supports 
being  48  feet  apart,  when  the  center  deflected 
twenty-two  inches,  but  without  leakage  or  sign  of 
failure.  The  center  of  the  pipe  was  then  loaded 
gradually  but  no  leak  developed  until,  under  a  load 
of  100  pounds,  the  pipe  suddenly  broke  in  two  in 
the  middle  at  a  point  18  inches  from  the  nearest 
joint.  The  deflection  just  before  the  break  was 
twenty-five  inches.  Encouraged  by  this  experi- 
ment, leadite  was  used  for  laying  a  pipe  on  a 
bridge  carrying  heavy  traffic  and  street  cars  and 
therefore  subject  to  serious  vibration.  This  line 
had  been  in  for  five  months  at  the  time  of  this  dis- 
cussion and.  although  there  was  more  or  less  drip- 
ping from  the  joints  at  first,  this  entirely  ceased  by 
winter  when  it  was  covered  up  to  protect  it  from 
freezing. 

The  remainder  of  the  discussion  was  devoted  to 
the  question  whether  leadite  joints  were  conductors 
of  electricity.  The  author  of  the  paper  stated  that 
he  had  found  it  an  excellent  insulator  and  that  he 
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had  been  unable  to  get  a  current  to  pass  through 
it  when  endeavoring  to  thaw  pipes  by  electricity. 
It  was  stated  that  the  Boston  Water  Works  had 
tried  using  a  lead  wedge  on  the  bottom  of  each 
joint,  and  the  same  was  used  in  Springfield.  The 
members  from  these  cities  did  not  know  whether 
the  lead  wedge  was  of  any  benefit,  but  (Jeorge  H. 
Finneran.  superintendent  of  water  service  of  Bos- 
ton, stated  that  they  had  made  a  test  in  the  yard, 
using  volt  meters,  ammeters  and  other  electrical 
apparatus.  W  ith  solid  leadite  joints  no  flow  of 
current  through  them  could  be  observed,  but  when 
the  joints  were  remade,  using  a  lead  wedge  about 
inches  long,  two  inches  wide  and  1  _>  inch  thick, 
placed  in  the  bottom  of  the  joint  and  driven  in 
solidly,  current  was  found  to  flow  through  the  joint 
in  amounts  varying  from  one  ampere  to  4(H)  and 
14  volts  to  '.iO.  However,  when  a  test  was  made 
of  pipe  laid  in  the  ground  with  leadite  joints  with- 
out lead  wedges,  current  was  found  to  pass  through 
the  main,  indicating  that  the  soil  may  have  carried 
the  current  around  the  joints.  In  other  cases,  the 
current  was  found  to  pass  from  the  pipe  to  a  street 
railway  track  and  back  again,  instead  of  through 
leadite  joints.  In  another  case  he  found  that  cur- 
rent passed  from  one  pipe  to  another  through  a 
film  or  scale  of  what  appeared  to  l>c  rust,  which  had 
formed  on  the  face  of  the  leadite  joint.  He  con- 
cluded that  such  a  scale  or  the  ground  itself  would 
serve  to  conduct  the  current,  so  that  the  use  of 
leadite  woud  not  interfere  with  using  electricity  as 
a  thawing  agent. 


Water  Filter  for  Mechaniesburgh 

W  ork  was  begun  the  last  week  in  June  on  a  new 
one-half  million  gallon  filter  for  Mechaniesburgh, 
Pa.,  which  is  one  of  the  improvements  which  the 
Mechaniesburgh  Has  &  W  ater  Company  had  been 
ordered  to  make  by  the  State  Department  of  Health, 
following  the  typhoid  epidemic  in  that  borough  last 
February. 

A  typhoid  epidemic  in  the  spring  of  1!H!>  was 
investigated  by  the  Health  Department  and  attrib- 
uted to  the  water  supply.  In  February.  1!»'?0.  a 
largi-  tire  so  reduced  the  supply  that  the  town  was 
without  water  the  following  morning  and  the  com- 
pany turned  into  the  mains  water  which  had  been 
insufficiently  filtered,  witfi  the  result  that  a  typhoid 
outbreak  occurred.  In  addition  to  the  filter,  the 
company  is  directed**'*  install  an  electric  emergency 
pump. 

The  citizens  have  been  thoroughly  aroused  by 
these  two  typhoid  epidemics  and  ten  citizens  have 
agreed  to  serve  as  deputy  health  officers  and  have 
been  appointed  by  state  commissioner  Martin  to 
serve  in  this  capacity  These  citizens  serve  without 
pay  and  the  work  performed  by  them  has  proved 
-o  satisfactory  that  commissioner  Martin  was  said 
to  be  considering  the  appointment  of  similar  com- 
mittees in  all  of  the  boroughs  of  the  Mate.  F.ach 
week  a  sub-committee  of  two  visits  the  water  plant, 
examines  the  premises,  obtains  information  as  to 
ihe  number  of  hours  the  pumps  operate  and  other 
features  of  operation;  while  one  of  the  members, 
who  is  appointed  official  water  tester,  obtains  three 
samples  of  water  in  the  borough  and  sends  them  to 
the  Health  Hoard  for  examination. 


Elmiras  Municipal  Water  Plant 

Tlie  water  works  system  of  F.lmira,  N.  V.,  had 
been  under  municipal  control  for  five  years  on  April 
...  r.»„'o.  and  during  that  time  paid  out  from  the 
earnings  SI.'S'.K*  for  additions  and  extensions  and 
paid  otY  $115,000  in  bonds,  giving  a  total  gain  to 
the  city  of  S-.'.v„>.i;s.  During  the  same  peri >1  rates 
have  been  reduced  for  the  small  consumers  w  hereby 
they  have  saved  over  £15,000  a  year  during  the 
past  three  years.  The  old  minimum  charge  was 
Si  per  (juarter.  limited  to  I. ooo  cubic  feet.  Many 
householders  were  lining  only  500  or  i>O0  cubic  feet 
per  quarter  and  the  minimum  rate  was  therefore 
reduced  to  $1.50  per  quarter  for  500  cubic  feet. 

The  ifl-iT.KS  sjkiu  for  extensions  was  used  to 
add  !•"(  miles  of  mains  from  Vi  inches  to  inches 
in  diameter,  1,:<55  new  services,  for  the  purchase 
of  a  truck  for  hauling  pipe,  etc.,  and  a  Ford  car 
for  the  meter  department.  When  the  plant  was 
purchased  there  were  in  the  pumping  station  a 
Worthington  high-duty,  cross-compound  steam 
pumping  unit  with  a  cajweity  of  7  1 1  million  gallons 
per  day,  and  a  Worthington  electrically  driven 
pump  of  the  same  capacity.  Both  of  these  pumps 
bad  outlived  their  usefulness  and  in  the  second  year 
i  t  the  city's  ownership  they  were  replaced  with  more 
modern  units,  these  being  a  horizontal  steam  tur- 
bine connected  to  a  centrifugal  pump  and  a  single- 
stage  double-suction  centrilugal  pump  with  hori- 
zontal shaft  direct  connected  to  a  :ioo  h.p.  phase 
induction  motor'  The  steam  unit  has  been  o|ierated 
with  a  saving  of  coal  of  more  than  V"  per  cent  over 
the  one  replaced,  and  the  electric  power  cotisump- 
von  fell  from      k.w.h.  per  inn.uno  gallons  to  t',5. 

At  the  filter  plant  the  entire  strainer  system  was 
replaced,  and  a  liquid  chlorir.e  outfit  was  substituted 
for  a  plant  for  using  hypochlorite.  The  high  pres- 
sure distributing  reservoir  was  relined  in  lfl«»  at 
a  cost  of  $5,i!:{0,  and  a  new  concrete  spillway  and 
retaining  wall  were  built  at  the  storage  reservoir 
at  a  cost  of  over  $s.oo.i.  All  of  these  improvements 
and  extensions  were  paid  foi  entirely  from  earn- 
ings.. Over  S5,oon  has  ;>ccn  s|>cnt  in  lowering 
mains  in  many  sections  of  the  city  to  prevent  freez- 
ing and  still  more  of  this  work  must  (*•  done  l»efore 
general  manager  II.  M.  I'.eardslev  will  feel  sure 
that  there  will  be  no  trouble  from  frozen  mains. 

According  to  the  annual  report:  "Some  little  ob- 
jection was  made  when  (be  city  first  announced 
it*  intention  of  metering  ah  services,  but  our  rec- 
c  rds  show  that  the  great  majority  of  takers  have 
been  l>enefited  by  the  change  ami  thctr  bills  reduced 
in  size  by  the  use  of  meters.  The  efficacy  of  the 
meter  in  checking  waste  is  thown  by  the  fact  that 
(hiring  the  first  year  of  operation  l,on->  million  gal- 
lons were  delivered  to  the  city,  while  in  the  fifth 
year,  with  approximately  10,000  more  j>eople  using 
water,  only  1,5  .S  million  gallons  had  to  be  supplied. 
As  a  further  prevention  of  waste,  the  Pitometer 
Company  made  a  survey  of  the  entire  city  last  fall 
and  all  leaks  which  were  discovered  were  repaired. 
!•  is  considered  that  the  saving  in  water  formerly 
wasted  will  pay  for  the  cost  of  the  sutvey  within  a 
year.  The  saving  thereafter  will  be  reflected  in  the 
reduced  amount  of  water  pumped  and  the  conse- 
quent saving  in  operation." 
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Pneumatic  Foundation  Without  A  Caisson 

The  construction  of  foundations  with  pneumatic 
caissons,  although  sometimes  unavoidable  in  very 
difficult  bottom,  in  deep  water,  or  where  it  is  im- 
possible to  unwater  open  excavations,  is  generally 
objectionable  on  account  of  the  slow  and  expensive 
work  involved,  which  often  gives  a  very  high  unit 
cost  for  the  concrete  placed  by  this  method.  In 
recent  years  the  cost  of  pneumatic  caisson  work  in 
many  instances  has  been  considerably  reduced  by 
the  successive  replacement  of  the  costly  steel  cais- 
sons by  wooden  caissons  and  eventually  by  rein- 
forced concrete  caissons  which  involve  the  tem- 
porary use  of  very  little  material  not  necessary  for 
the  permanent  structure,  and  by  the  use  of  detach- 
able cofferdams  that  may  sometimes  be  used  re- 
peatedly if  there  are  several  successive  piers  to  be 
built  at  the  same  place. 

In  order  to  avoid  the  possible  delay  in  reconstruc- 
tion and  duplication  of  cost,  it  is  generally  custo- 
mary to  begin  the  foundations  with  pneumatic  cais- 
sons where  there  is  reason  to  suspect  serious  trouble 
with  open  excavation,  thus  making  it  necessary  to 
do  all  of  the  excavation  under  air  pressure  in  the 
working  chamber  in  a  manner  that  is  disadvan- 
tageous as  compared  with  open  excavation. 

Very  satisfactory  and  encouraging  results  have 
been  obtained  in  several  jobs  by  what  is  virtually 
a  combination  of  the  open  cofferdam  and  pneuma- 
tic caisson  method,  namely,  with  the  use  of  the  so- 
called  "air  bell"  as  described  on  page  68  of  this  issue. 
In  the  work  here  illustrated,  and  in  previous  work 
successfully  accomplished  by  the  same  contractor 
in  the  construction  of  a  bridge  across  the  Tennessee 
river  at  Chattanooga,  work  on  the  pier  foundation 
was  first  commenced  in  an  ordinary  sheet  pile  cof- 
ferdam and  as  much  of  the  excavation  as  possible 
and  part  of  the  concreting  was  done  in  the  open  at 
a  great  saving  over  pneumatic  caisson  work.  When 
it  became  impracticable  to  complete  the  founda- 
tions in  the  dry  on  account  of  serious  leaks  in  the 
bottom  of  the  cofferdam,  light  airtight  wooden 
caissons,  called  "air  bells,"  much  lighter,  smaller 
and  less  costly  than  ordinary  pneumatic  caissons, 
were  installed  commanding  only  the  difficult  parts 
of  the  foundations,  and  were  enclosed  in  concrete 
deposited  under  water  on  satisfactory  bottom  to 


seal  the  cofferdam.  This  enabled  more  concrete  to 
be  placed  in  the  dry,  enclosing  and  greatly 
strengthening  the  light  caissons  so  that  thev  were 
enabled  to  withstand  air  pressure  and  permit  the 
relatively  small  amount  of  work  remaining  to  be 
done  in  them  under  pneumatic  pressure  at  a  fraction 
of  the  cost  that  would  have  been  incurred  if  all  of 
the  work  had  been  done  under  pressure. 


Rational  Investigations  for  Aqueduct  Design 

In  designing  a  costly  and  important  structure 
like  the  $15,000,000  Winnipeg  Aqueduct,  the 
simple  adoption  of  standard  features  and  pro- 
vision of  abundant  strength  based  on  ordinary 
assumptions  of  conditions  and  requirements  does 
not,  alone,  secure  the  best  results.  With  an  un- 
limited amount  of  time  and  money  thev  may  in- 
deed provide  a  considerable  degree  "of  safety 
and  efficiency,  but  the  conservative  copying  un- 
der new  conditions  of  structures  that  have  been 
carefully- designed  to  suit  other  conditions  dots 
not  suffice  for  the  best  results.  A  clear  under- 
standing and  careful  equating  of  all  the  elements 
of  location,  conditions,  requirements,  construc- 
tion, maintenance,  and  operation  are  necessarv 
to  assure  the  results  best  suited  as  a  whole  to 
the  advantage  of  the  owners.  To  secure  these, 
some  risks  must  be  taken  and  others  should  be 
avoided,  some  advantages  should  be  made  to 
balance  other  disadvantages.  Many  points  can 
only  be  determined  by  wide  knowledge,  long  ex- 
perience and  careful  investigation  and  analysis 
of  conditions  and  requirements  that  require  a 
high  degree  of  skill  and  good  judgment. 

This  has  been  notably  demonstrated  in  the 
design  of  the  Winnipeg  Aqueduct  of  which  the 
principal  features  are  discussed  in  the  articles 
commenced  in  the  July  3rd  issue  of  Public 
Works.  For  good  and  sufficient  reasons,  it  was 
deemed  advisable  to  make  the  aqueduct  of  com- 
paratively light  construction,  and  manv  miles  of 
it  were  built  with  thin  walls,  arch  and  invert  that 
effected  a  very  important  saving  over  the  heavier 
construction  that  would  have  been  necessarv 
with  less  thorough  and  careful  investigation  and 
design. 

Much  of  the  aqueduct  is  in  swampy  ground, 
supported  on  soft  soil  where  great  precautions 
were  taken  to  prevent  settlement  that  would  in- 
evitably have  caused  expensive  and  dangerous 
cracking.  Investigations  and  experiments  were 
very  thorough  and  comprehensive  and  included 
manv  tests  of  full  size  inverts  of  reinforced  con- 
crete with  different  dimensions  that  eventually 
determined  the  dimensions  of  no  less  than  16 
different  inverts  that  were  used  at  various  places 
and  under  different  conditions. 

Some  of  the  auxiliary  structures  were  designed 
on  original  lines  providing  for  unusual  require- 
ments, such  as  the  protection  of  the  intake  from 
frost  in  the  very  cold  climate  and  the  proportion- 
ing of  the  arch  and  side  walls  of  the  horse-shoe 
shape  conduit  to  resist  the  unusual  action  of  the 
frost  which  at  a  depth  of  4  feet  from  the  surface 
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of  the  backfill  was  sufficient  to  expand  the  frozen 
crust  and  lift  it  entirely  clear  of  the  extrados  of 
the  arch  leaving  a  lune  shape  void  over  the 
haunches  between  the  concrete  and  the  frozen 
clay.  This  occurred  at  points  where  the  cover- 
ing was  ample  to  protect  the  water  in  the  aque- 
duct from  freezing  and  to  maintain  in  it  a  tem- 
perature that  varied  only  about  1  degree  from 
the  summer  or  winter  temperature  in  the  supplv 
lake. 

The  surge  tank  designed  to  relieve  the  aque- 
duct from  stresses  produced  by  sudden  varia- 
tions of  pump  pressure,  was  of  special  construc- 
tion with  the  overflow  proportioned  to  absorb 
these  variations  by  giving  tfj..  minute?  for  speeding 
up  the  velocity  of  flow  from  1  ^  feet  to  4  feet  per 
second. 


Another  Scheme  for  Selling  Bonds 

A  few  weeks  ago  we  called  atiention  to  a  plan 
employed  by  the  officials  of  San  Francisco.  Cal., 
for  evading  state  provisions  that  bond'  for  their 
municipal  water  supply  could  not  be  sold  below  par, 
the  idea  being  in  brief  to  have  the  contractors  take 
the  bonds  at  par  and  then  add  to  their  contract, 
a'  a  sort  of  bonus,  a  considerable  -urn  to  compen- 
sate them  for  accepting  the  fionds  at  a  low  rate  of 
interest. 

The  State  Highway  Commission  of  California 
has  evolved  another  scheme  for  disposing  of  $3,- 
1 100.0011  worth  of  4Ji  per  cent  bonds  to  be  used 
for  carrying  on  the  work  of  that  commission,  this 
being  for  these  bonds  to  be  purchased  at  par  by 
the  State  Board  of  Control,  that  board  in  turn  to 
sell  I  hem  to  a  syndicate  of  bond  brokers  at  a  price 
which  would  permit  them  to  realize  5J4  per  cent 
interest  on  their  investment.  This  would  result 
in  a  loss  of  SID2.H4  to  the  State  Board  of  Control, 
which  loss  would  be  made  good  by  deducting  that 
sum  from  the  Federal  Aid  fund.  The  Court  of 
Appeals  decided  a  few  days  ago  that  this  method  of 
beating  the  devil  around  the  stump  must  be  held 
as  a  violation  of  the  law,  and  that  the  only  way  in 
which  the  state  could  meet  the  situation  was  by 
having  the  people  at  a  state  election  give  per- 
mission for  the  issuing  of  bonds  bearing  more  than 
4>/J  per  cent  interest. 

This  failure  to  raise  money  may  entirely  stop  all 
the  highway  work  in  the  state,  since  money  is 
necessary  for  the  salaries  of  the  Highway  Com- 
mission's employees.  It  is  reported  that  a  number 
of  contractors  have  been  performing  highway  work 
under  "promise  to  pay"  and  that  they  will  bring 
damage  suits  against  the  state ;  but  as  the  Highway 
Commission  cannot  legally  enter  into  a  contract  for 
work  until  the  money  is'  in  hand,  it  is  questioned 
whether  the  contractors  can  recover  for  such  work. 


Essentials  of  Tunnel  Design. 

Presides  geographic,  commercial,  financial,  and 
economic  considerations,  the  building  of  a  great 
tunnel  involves  methods  and  details  of  construction 
operations  which  are  inseparable  from  an  accurate 
and  rational  design.  This  in  turn,  demand-  assump- 
tion and  verification  of  conditions,  accurate  analy- 
sis and  precise  computations  to  determine  the  stress- 


es involved  and  the  strength  and  safety  of  the 
structure. 

In  the  past  these  requirements  have  sometimes 
been  met,  or  even  more  or  le>s  neglected,  by  arbi- 
trary or  rule-of-thumb  methods  or  by  an  effort  to 
secure  great,  but  indeterminate  strength  in  hopes 
that  it  might  exceed  the  unknown  stresses. .  In  the 
case  of  the  proposed  North  River  Vehicular  Tunnel 
there  has  been  much  discussion  and  some  conflicting 
views  have  been  expressed  regarding  the  conditions 
to  be  encountered  and  the  strength  and  safety  of 
different  types  of  construction  proposed.  To  se- 
cure authoritative  data,  expert  computations  were 
made  for  the  report  of  the  consulting  engineer  re- 
cently published  in  our  columns,  general  formulas 
were  derived  and  were  sjxrcifically  applied  to  four 
different  sizes  of  tunnels  which  had  been  proposed, 
and  the  possibility  of  flotation  and  the  longitudinal 
strength  were  calculated. 

This  original  work,  of  a  nature  not  very  frequent- 
ly required  in  ordinary  engineering  practice,  was 
thoroughly  and  carefully  done,  and  was  found  to 
agree  closely  with  some  of  the  results  obtained  by 
independent  calculations  of  other  engineers  favoring 
different  construction  from  that  recommended  in 
the  report.  They  also  brought  out  some  special 
analysis  and  provide  a  clear  and  complete  investi- 
gation that  should  be  preserved  for  its  technical 
value,  as  reference,  and  for  direct  application  to  a 
class  of  tunnel  construction  that  is  likely  to  increase 
rather  than  diminish  in  future  years. 

It  has  long  been  possible  to  construct  tunnels  on 
land  or  in  solid  rock  under  water,  but  much  un- 
certainty and  danger  has  attended  subaqueous 
tunneling  through  silt,  sand  and  treacherous  ma- 
terials. These  difficulties  will  be  materially  dimin- 
ished by  the  cleaver  understanding  of  the  conditions 
here  developed  and  improvements  and  safeguards 
can  follow  that  will  be  of  great  value  not  only  for 
railroad  and  highway  tunnels  but  also  for  sewer, 
water,  gas  and  other  utility  tunnels  under  rivers  and 
harbors  and  in  other  difficult  places. 


Detroit's  20  Mile*  of  Street  Railway 

Bids  have  been  invited  for  the  construction  in 
Detroit  of  about  ?0  miles  of  municipal  railway  to 
cost  about  SI 5.000.000.  The  bids  have  been  divid- 
ed into  three  classes,  for  foundation  work,  for  oak 
cross  ties,  and  for  all  steel  work,  even  including 
the  spikes.  The  total  quantities  include  about 
95,000  yards  of  excavation.  115,000  square  yards 
of  steel  rail  and  7.000  yards  of  J^-inch  crushed 
stone  back-fill.  Work  has  already  been  commenced 
on  a  portion  of  this  system. 

Galveston  Causeway 
Under  provisions  of  the  original  contract,  the 
board  of  managers  of  Galveston  County.  Texas  have 
relieved  Larkin  &  Sangstcr.  Inc.,  Buffalo,  N.  Y.,  of 
their  contract  for  constructing  the  causeway  in  ac- 
cordance with  the  clause  that  permitted  this  action 
should  the  cost  exceed  SI  ,750,000.  which  it  has 
done.  The  increasing  cost  of  materials,  labor  and 
transportation  have  made  it  impossible  to  complete 
the  contract  within  the  bids  but  the  work  will  be 
continued  under  the  direction  of  H.  F.  Jones,  the 
supervising  engineer. 
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Waterworks  Prices 
in  1914  and  Now 

Figures  from  waterworks  officials,  supple- 
menting those  given  in  the  June  12th 
issue. 

Since  publishing,  in  the  issue  of  June  12,  figures 
from  more  than  100  waterworks  officials  in  36 
states  giving  prices  paid  by  them  for  water- 
works, supplies  in  1914,  1919*  and  1920,  we  have 
received  reports  from  several  additional  cities 
which  WC  give  tabulated  below. 

PRICES  PAID  FOR  CAST  IRON  PIPE 

— AvcraKf  Price  per  Ton  Paid  In — 


City  and  Slate 
jnuectlcut:  1114 

Itockville    152.00 


Covington  — 

Y..rk   

Michigan: 

Detroit    .  ,  

Minnesota! 

Ely   

New  Hampshire: 

Concord   

New  Jersey: 

Jnrany  city. . . . 

New  York: 

Frankfort  .  .  .  -  . 
North  Carolina  i 

Statesvllle  .... 
Peaaaylvanlai 

Harrlaburg  ... 


21.70 
.21  45.  23.45 

.  22.00 
.       21 .  i»0 
21.00 


$5«.30 


50.90-63.60 

69.  n 


1B20 
170.50 

7S.0O 


20.74 


Sulhpur  Spring... 


47.  2S 

is.r.o 

49. R5 
64.00 


76.80 
00.00 


<?ity  and 
llllaola: 

Olney   

Kentuck)  : 

Covington   

Mlcklann: 

Detroit   

»">  Jersey! 

Jersey  City  

Xf*  York; 

Frankfort   

n.  

Harrlaburg   

Texns: 
Kulphur  Springs. .  . 

PRICB9  PAID 


PAID  POH  SPECIAL  CASTINGS 

Average  Price  par  Pound  Paid  In 


ion 

Cent. 
3-4H 


919 


2* 
1% 
2* 
2H 
3 


814 
S.96 


714 
814 


7% 

714 


City  and  stnte 
California:  Unit 
 Pmir.fi 

MiHirknwilii 

Prppi-r<-ll   100  ft.  wr.  Iron 

Nebraska: 

North    Platte  Ft.  2-ln.  pipe 

PlnttFmotith   1-ln,  ft. 

North  Dakotn: 

I  ■       .  r.'-i  .  .    .  Ft 


Avcrago  Price  Paid  In 
1014        1019  1920 
Cent*      Cent!  Cents 
5ft 

10.15  17.85 


15 


SO 
1214 


12 

80  188.75   

PRICE*  PAID  FOR  LEAD 

City  and  State        Average  Price  per  Pound  Paid  In 

Cenli 


Connecticut! 

Rock  vl  lie 
K    .nick j  • 

Covlncton 


mlmm  i 

Pepprrell   

Ml.  hi*  ... 

Detrr.lt   

Minnesota: 

Bly   

Nebraska! 

Plattsmouth  ... 
Mew  York: 

Frankfort   

•Mm 

Celina   

Te*as; 

Sulphur  Springs 


1914 
Cents 
4\ 


« 

4 

J. 75 

■Cf 

4H 

$•* 
« 


1919 
Centa 
10 

11 

(.70 

0.25 
84 
MS 

1014 

8 


114 


0H 


PRICES  PAID  FOR  METERS,  *i  INCH 


City  and  State 
California! 

Ontario   

Upland*   

Connecticut! 

Rockvllle   

llllaola: 

Olney   

Michigan! 

Detroit   

Minnesota! 

Ely   

Nebraska: 

North  Platte   

Plattsmouth•  ... 
New  Y'arki 

Frankfort   

Praasylvanlai 

llarrisburg   

Teaaai  •* 

Sulphur  Springs. 
Wisconsin: 

Waterlown*   


1914 

17 . 90 

8.00 

12.00 
13.50 
7.7S 

9.30 

io. :o 

8.40 
900 
8.40 

io.oo 


-Average  Price  Paid  ln- 


1919 

iii'.oo 

15.30 

17.50 

0.40 

11.00 

12.60 
12.00 

1250 

12.55 

10.60 

12.(0 


1920 
811. (0 
11.80 

15.80 


9.91 


14.80 
12.00 
12.00 


•  S. -inch  meters, 

PRICES  PAID  FOR  VALVES,  6  INCH 
-Averat-e  Price  Paid 


City  and  Slate 
<  nllfornia:  1914 

Upland    112.00 

Connecticut! 

Ito.kvllle    11.00 

Kentucky : 

Covington   

Malnci 

Tork    11.90 

MIcblKum 

Detroit    12.88 

New  Jersey  i 

Jersey  City   10.00 

New  Yurki 

Frankfort    12.50 

Pranaylvaulai 

Harrlaburg    9.45 

PRICES  PAID  I 


1919 

815.00 

21.00 


32.00,  41.00 


City 
Illinois: 


1914 

Olney    $18.00 

Keatackyi 

Coving-ton    25.00 

Maine: 

Tork    SS.50 

Massnckuaettai 

Pepperell   

Mlnneeotai 

Ely   

Nebraska: 

Plattamouth   

New  Hampshire! 

Concord    24  *  34 

New  Jtfwyi 

Jeraey  City  

New  York  i 

Frankfort    82.00 

Nortk  Dakota! 

Dickinson    68.00 

Fennaylvanlai 

^  Harrlaburg    23.85 

Sulphur  Springs...  21.00 


20.00 
20.79 

HYDRANTS,  Z-UAY  AND  ! 

Average  Price  Paid  Iti 


1919 
835.00 


24.00 

26.00 
25.00 

1920 
$89.80 


38.00 

81-10   

$5.00    (J  way)  64.40 


52.75 


(1.80 
80.00 


.•■•*. .., 


City  and  State 
Delawarei 

Milford   

Illlaolai 

Olney  . 
Michigan! 

Detroit   

Mlaneaetat 

Ely   

Nebraska! 

North  Platte  

Plattamouth   

New  Hampshire: 

Concord  

North  Dakota! 

Dickinson   

Ohio: 

Celina   

Pennsylvania! 

Harrlsburg  85  A  .95 

TrtiMi 

Sulphur  Springs...  3.75 
Wlacoaelui 

Wntcrtown    3.95 


$5 

82.80 
46.86 
80.00 
56.(0 

38.00 

PRICES  PAID  FOR  COAL 

Average  Price  Paid  In- 
1919 
$8.00 


4.  $6 

6.1$ 
6.(1 

5.10 


5.00 
13.00 
3.80 
3.80 
l-«5*  1.85 
5.25 
(48 


(8.80 
43.00 

iff* 

6.10 
(.18 

B.IO 

\M 
14.00 
3.80 

(.06 
2.10  4  1.60 
(.60 
7.88 


PRICf 

City  and  State 
Massarhuaettai 

Pepperell   

New  Hamnsklre: 

Concord   


PAID  FOR   FUEL  OIL 

Average  Price  per  Gallon  Paid  In 
1914               1919  1920 
  80.13U   


.28 


$0.34 
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PKM'ES  paid  COR  KLKi'THIc  < URHE.NT  FOR  power  to  a  corresponding  point  above  for  the  third  year,  and 

city  and  state     Average  price  per  k.rr.  hour  paid  in  for  the  remaining  four  years  a  reasonable  mean  be 

c»iifur»i».                    1»H                                  >»20  established. 

Ontario                      »'> ■»&                             $0.02  7  »  7.  That  the  contracting  company  shall  give  a  commercial 

Kew  HamMkirci  bond  in  the  sum  of  $85,000  for  faithful  performance  of 
*rt!mk.V.V their  duty. 

Dickinson  02H             »2H  8.    That  at  a  proper  time  an  ordinance  be  drafted  to 

ohioi                                                                .  establish  a  sanitary  type  of  garbage  wagon,  time  of  col- 

Ceiina   °3™             °*                 *  lections,  and  daily  reports  on  a  chart  at  the  disposal  plant 

prices  paiij  FOR  lime  <FOR  PURIFI CATIOK  PLANTS)  showing  the  amount  of  service  on  each  street  and  this  chart 

-Aver  Price  per  Pound  Paid  in-  to  be  kept  by  a  representative  of  the  health  department. 

City  and  State         1914             I »1 »               1»2»  9.    That  an  ordinance  be  drafted  giving  a  minimum 

Sew  jeneyi                Cent*            Cents              Cent»  punishment  for  throwing  garbage  over  any  river  bank  or 

jerny  City                 - 1-5                                 2.50S  in  any  unauthorized  place,  of  rive  days  in  jail,  or  $23 

»■,  nn«>  i vnntn:  l^nc  or         at  tnc  discretion  of  the  court. 

Harrlaburg                    i-                   •       •  10    Tnat  ,hc  splrlt  an(j  letter  of  our  state  laws  may  be 

Increases  IX  WATER  rates,  SALARIES  AMD  WAGES  not  transgressed  in  that  the  contracting  company  shall 

percentage  of  increase       increase  charge  the  householders,  in  the  ^ears  after  the  first,  rates 

Sineo  1S14               in  water  sufficient  to  total  the  remuneration  agreed  upon.    But  the 

City  and  State     In  ^l>'rin.  city  should  rescue  the  right  and  be  honor  bound  to  pay 

"alary       employee.     June.  1»1»  tor  the  service  out  of  the  budget  for  each  succeeding  year 

.  ...   ...                     &                  r:  after  the  first. 

Ontario    ..  1*0   

CD^nre'neati The  lar£est  single   furnace  incinerator  in  the 

Rockvitie                                                  None  country  is  now  in  Galveston,  according  to  \V.  B. 

DM*if"d'                     so               in               75*  Vinson,  superintendent  of  garbage  and  drayage. 

niiaotai                                                        .  It  is  a  modem  plant  in  every  respect.   It  hi'.s  shown 

Olney                                 30                      lJ                         '  *  .    I                       -         r              r  , 

Kentnekn                                                      .  a  capacity  ot  fortv  tons  every  twenty-four  hours 

MCovfn«ton                   no               |So?h.rr.  The  old  "incinerator  will  be  rebuilt  so  that  the  city 

York                          -'■               ifl0              Non«  w  ill  have  the  service  of  two  plants. 

Pepporell    14  40     

"BSEi"'  as  25-igo  None  A  proposition  is  before  Congress  for  the  pro- 
MinurM»«ai vision,  in  successive  years,  of  a  total  sum  of  $350,- 

xifciakait "               50              N°n*  O00-000  for  the  reclamation  of  unused  lands  in  the 

'  North  Platte                            ««•!"«             20*  west  and  south. 

Plattamouth   «»     ^^^^ 

New  Hampahlrei   

Concord    l-1* 

sjer,J.Tcit>            i*            40           None  A  $90,000,000  Water  Supply  Project 

Frank rort                                   so              None  The  £asj  gay  Cal..  Water  Commission,  recom- 

K s'tate^v'""**'.             so                             None,  mends  construction  of  a  127-milc  aqueduct  to  the 

*Di'cktn!£n"'            "ift               20              None  Eel  river  to  supply  250,000,000  gallons  of  water 

obiot                                                       „„„  daily  to  the  cities  of  Oakland,  Berkeley,  Alameda 

Pe«ir?v-ni.V ,l>              50  and  Richmond,  with  an  aggregate  population  of 

Harri»burK                      2"                 50-100               None  3  70 .000  people. 

T*su*phur  springs..      65              i"0              None  This  system  is  considered  a  desirable  alternative 
WWRt"rtown               b»               so             None  10  that  of  joining  with  San  Francisco  in  the  Hetch- 
 .   Hetchy  proposition. 

Garbage  Disposal  in  Charleston.  W.  Va.  Engineer  Philip  E.  I-Iarroun  reports  in  fa- 

&         r  vor  of  a  system  comprising  a  storage  dam,  diver- 

A  special  committee  of  the  Chamber  of  Com-  sion  dam  and  a  127-mile  aqueduct  including  30  miles 

merce  has  submitted  a  report  dealing  with  the  gar-  0f  tunnels,  6  miles  of  concrete  conduits,  and  91 

bage  problem  of  the  city,  the  recommendation  in  miles  0f  steel  and  concrete  pipe  with  a  subaqueous 

which  report  may  be  summarized  as  follows:  crossing  2  miles  long  and  <500  feet  below  the  sur- 

1.  The  Charleston  chamber  of  commerce  recommend*  face  of  Sarquincz  strait.    It  is  estimated  that  this 

£c?w,3^  system  wi»  cost  at  least  $56,000,000  less  than  the 

tract  for  free  garbage  and  rubbish  collection  and  disposal  proportionate  share  of  the  cost  of  the  Hctch-Hetchy 

for  the  city.                            ,  system,  and  that  the  cost  of  $90,479,000  can  be 

2.  That  as  early  as  indications  point  to  any  favorable  ,edUCed  to  $82,229,000  by  the  development  of  hy- 
bids  being  submitted,  a  committee  be  appointed  by  the  .__„<•              (rnm  ,<.„    '  i„ 

mayor  to  draft  an  ordiance  requiring  the  householders  to  <*raulic  power  from  the  supply. 

make  proper  separation  of  garbage  and  rubbish  and  to  take   

such  further  care  of  it  on  nis  premises  as  may  be  of  help  I    •  r> 

to  the  collector,  and  to  city  sanitation.  Bridge  Work  in  Kumania 

3.  That  negotiations  be  entered  into  by  the  proper  city 

authorities  looking  to  the  sale  of  the  Estill  street  garbage  Owing  to  the  general  destruction  of  bridges  dur- 

plant                                                   ,        „  ing  the  war,  there  is  an  exceptional  opportunity 

economical  IVc^TfT^m^  for  American,  bridge  builders  in  Rumania.  There 

time,  and  that  we  recommend  a  plant  that  will  reclaim  all  are  eighteen  important  bridges  to  be  reconstructed 

valuable  products  from  rubbish.  besides  the  great  bridge  over  the  Danube  at  Ler- 

s.  That  if  possible,  a  contract  be  entered  into  for  ■  a  nevoda  known  as  the  King  Carol  bridge,  1,260 

?oCmSny  of  anot^"fourtea».  °  {V*  long  and  11.4  feet  above  high  water*  In  ad- 

6    That  the  percentage  or  remuneration  shall  increase  dition  it  is  planned  to  erect  a  bridge  over  the  Dan- 

from  a  point  below  reasonable  profit  for  the  first  year.  ube  to  connect  Rumania  with  Serbia. 
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Concreting  Plant  and  Operations* 

By  Frank  W.  Skinner 


A  general  review  of  advanced  practice  in  field  operations,  and  equipment  for 
important  concrete  construction.  Principal  methods  of  loading,  unloading, 
transporting,  storing,  reclaiming,  and  delivering  cement  and  aggregate.  Meas- 
uring and  mixing  cement  and  aggregate,  character  and  installation  of  mixer, 
delivery  of  concrete  from  mixer  to  forms,  methods  and  apparatus  for  distribu- 


HAXDLING  CEMENT 

Grmcnt  is  delivered  far  the  job  in  bags  by  rail,  by 
boat,  and  by  automobile  trucks  and,  with  the  excep- 
tion of  small  quantities  for  daily  supply,  should  be 
stored  in  a  weather-proof  building  on  a  platform 
elevated  beyond  danger  of  moisture  from  below. 
One- story  wooden  sheds  20  to  40  feet  wide  are  often 
built  for  the  pur|>ose  and  may  frequently  be  so  ad- 
vantageously located  that  the  cement  is  unloaded  by 
hand  on  the  floor  and  can  be  delivered  by  hand  carts 
or  through  chutes  to  the  mixing  machine.  If  the 
storage  house  is  not  adjacent  to  the  railroad  and 
large  quantities  are  to  be  handled,  it  will  often  be 
advisable  to  install  some  sort  of  loading  or  convey- 
ing apparatus  to  handle  the  bags;  for  this  purpose 
belt  conveyors,  derricks  with  skips  or  large  buckets, 
or  locomotive  cranes  are  most  frequently  available. 
Sometimes  the  cement  can  be  stored  in  a  building 
forming  part  of  the  permanent  construction,  where 
it  is  usually  handled  direct  from  cars  or  trucks  or 
brought  into  a  lower  floor  on  carts  or  wheelbarrows 
and  piled  by  hand. 

In  some  cases  economy  is  eftected  by  purchasing 
the  cement  in  bulk,  in  which  case  it  is  usually  shipped 
in  box  cars  like  grain,  or  in  open-top  cars  thor- 
oughly protected  by  tarpaulins.  It  can  be  unloaded 
by  hand  shoveling  which,  however,  is  very  dusty  and 
disagreeable,  or  by  means  of  a  mechanical  shovel  or 
scraper  operated  by  power  to  transfer  it  a  short  dis- 
tance to  the  storage  bins.  Open  top  cars  may  be  un- 
loaded by  a  clam-shell  bucket  operated  by  a  derrick 
and  delivering  to  adjacent  storage  bins. 

The  cement  storage  bins  may  be  adjacent  to  or 
independent  of  the  aggregate  bins  and  should  have 
an  inclined  bottom  provided  with  one  or  more  gates 
and  chutes  or  spouts  delivering  by  gravity  to  the 
batch  container  or  directly  to  the  mixer.  A  con- 
venient form  of  outlet  has  a  double  valve  with  re- 
ciprocating parts  so  that,  when  one  gate  is  closed, 
the  other  is  open,  and  the  required  quantity  for  one 
batch  is  thus  automatically  measured  and  delivered 
by  each  operation  of  the  controlling  lever.  A  vent 
pipe  is  sometimes  extended  upwards  from  this  ap- 
paratus to  prevent  the  formation  of  a  vacuum  in 
the  valve.  Bulk  cement  may  be  elevated  to  the 
storage  bins  by  bucket  elevators  operating  in  a  boot 
on  or  near  the  car  or  boat ;  and  bag  cement  may  be 
tonveniently  handled  in  a  horizontal  or  inclined  posi- 
tion by  endless  belts,  or  in  vertical  or  inclined  posi- 
tion by  bucket  conveyors. 


•P»p*r  bj  Frank  W.  Skinner,  publUhed  in  Cornell  Civil  Enfi- 
nter,  April.  1920. 


TRANSPORTING  AN'l>  HANDLING  AGGREGATE 

Sand,  broken  stone  and  gravel  arc  all  handled 
and  stored  in  substantially  the  same  manner  and 
all  of  them  may  be  purchased,  secured  by  the  con- 
structor at  a  remote  point,  or  sometimes  produced 
on  the  job.  If  the  job  involves  excavation,  such 
as  tunneling,  canal,  reservoir  and  some  kinds  of 
road  work,  the  stone  encountered,  if  of  suitable 
quality,  can  be  broken  to  size  in  a  portable  crusher, 
elevated  in  a  bucket  elevatorto  a  series  of  revolving 
cylindrical  screens  ;hat  deliver  it  according  to  size 
to  different  elevated  bins,  from  which  it  is  removed 
rs  required  to  general  storage  or  to  the  mixer  plant. 

Sand,  which  may  Ik-  derived  directly  from  the 
excavation,  can  be  treated  in  the  same  manner  and 
may  or  may  not  require  screening.  In  some  cases 
it  may  have  to  be  mixed  for  grading  or  mav  require 
washing,  and  for  these  purposes  special  apparatus 
can  easily  be  designed  and  applied. 

Gravel  may  also  be  derived  from  excavations  on 
the  work,  or  from  a  remote  bank.  It  may  or  may 
not  require  washing  or  screening  and,  under  cer- 
tain circumstances,  it  may  be  found  with  sufficient 
fine  material  to  serve  both  for  stone  and  sand,  re- 
quiring only  the  addition  of  cement  to  make  con- 
crete; but  this  is  an  unusual  occurrence  and  re- 
quires close  and  constant  attention  to  sec  that  the 
quality  and  proportions  remain  satisfactorily  con- 
stant. Frequently  .cand  and  gravel  can  be  dredged 
with  a  clamshell  bucket  »>r  dragline  scraper  in  the 
bottom  of  a  river,  lake  or  pond  and  delivered  by 
the  dredge  directly  to  (he  washing  and  screening 
apparatus;  here  it  is  cleaned  and  classified  for  the 
required  purpose  and  finally  delivered,  usually  by 
gravity  or  by  gravity  and  bucket  conveyors,  to  the 
storage  bins. 

The  cost  of  the  aggregate  is  a  very  important  ele- 
ment on  a  concrete  job.  and  the  source,  transporta- 
tion and  handling  should  be  carefully  investigated 
before  any  plant  is  installed  or  system  adopted. 
Various  systems  have  been  well  perfected  and  much 
standard  equipment  can  be  secured,  all  of  which 
should  be  compared  and  the  advantages  and  disad- 
vantages of  the  different  systems,  or  of  a  combina- 
tion of  systems,  should  be  carefully  studied.  Esti- 
mates should  be  made,  and  the  final  plans  should 
give  due  consideration  to  the  rapidity  of  the  work, 
the  availability  of  different  kinds  of  equipment  and 
the  salvage  value  after  the  work  is  finished.  Pref- 
erence should  be  given,  of  course,  to  well  estab- 
lished methods  and  standard  plants,  rather  than  to 
untried  or  experimental  features;  but  the  engineer 
should  have  sufficient  experience  and  ability  to  com- 
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bine,  modify  or  adapt,  and  even  to  invent,  if  the 
available  systems  or  apparatus  are  not  satisfactory, 
or  if  special  details  are  necessary. 

The  ultimate  criterion  must,  of  course,  be  the 
total  cost  of  the  finished  work,  unless  the  latter  be 
subordinated  to  special  considerations  of  rapidity 
or  coordination  with  other  parts  "f  the  work;  these 
principles  govern  the  mixing  and  distribution  of 
the  concrete  as  well.  It  may  in  some  cases  be  more 
advantageous  in  the  end  to  do  a  large  amount  of 
hand  work,  where  there  is  available  labor  that  is 
otherwise  idle,  or  where  it  is  desirable  to  keep  a 
large  force  on  hand  to  maintain  the  organization 
or  provide  for  emergencies,  or  where  slow  work  is 
preferable  to  rapid,  or  where  it  is  difficult  to  ob- 
tain the  necessary  mechanical  equipment. 

It  may  also  be  more  advantageous  to  pay  a  large 
unit  price  that  does  not  involve  much  wasie.  dt-tcri- 
oration.  or  heavy  investment  in  special  machinery 
or  perishable  equipment,  rather  than  to  install  an 
elaborate  or  costly  plant  that  will  take  a  long  time 
to  erect  and  is  not  readily  salable  or  useful  after- 
wards, even  though  the  operating  cost  per  unit  of 
concrete  is  very  small. 

Plant  that  is  on  hand  should  be  utilized  if  prac- 
ticable without  too  serious  inefficiency,  and  the 
selection  of  new  plant  should  largely  be  influenced 
by  the  ease  and  rapidity  of  securing  and  disposing 
of  it,  its  salvage  value,  and  its  probable  value  to 
the  owner  for  future  work,  thus  making  standard 
appliances  always  preferable.  The  cost  of  storing 
and  transporting  plant  and  the  probable  cost  of 
maintenance  and  repairs,  as  well  as  the  possibilty 
of  renting  it  from  other  builders  or  of  letting  it 
when  not  in  use,  is  also  to  be  considered. 

In  all  operations  where  a  suitable  location  and 
arrangement  can  easily  be  secured,  the  movement 
of  materials  by  gravity  will  generally  be  found  ad- 
vantageous even  if  it  necessitates,  as  it  generally 
will,  hoisting  materials  in  one  way  or  another  to 
a  considerable  height. 

The  greatest  efficiency  and  economy  is  attained 
when  the  aggregate  can  be  handled 
directly  and  continuously,  for  the 
minimum  horizontal  and  vertical 
distances,  from  the  source  of  supply 
to  the  mixing  machines  without  in- 
terruption for  rchandling,  save  for 
the  maintenance  of  efficient  perma- 
nent storage  to  insure  against  de- 
lays, breakdowns  and  interruptions. 
storing  aggre(;ate 

Cars,  gondolas,  scows,  barges  and 
the  like  are  usually  unloaded  by 
clamshell  buckets  operated  by  der- 
ricks or  by  cableways.  The  clam- 
shell buckets  may  deliver  directly 
to  storage  bins  or  to  storage  piles, 
whence  the  material  is  reclaimed, 
sometimes,  by  the  same  buckets 
filling  loading-hoppers,  from  which 
trucks  are  loaded  at  ground  level. 

When  the  aggregate  can  In  de- 
livered in  bottom  dump  cars,  the 
latter  can  discharge  to  the  boot  of  a 


bucket  elevator  delivering  directly  to  the  bins,  and 
it  may  be  provided  with  a  butterfly  valve,  enabling 
sand  and  gravel  or  broken  stone  to  be  shifted  from 
the  sanic  elevator  to  either  of  two  or  three  bins. 

If  possible,  the  storage  should  be  located  on  a 
side  hill  where  the  material  is  delivered  at  a  height 
sufficient  to  enable  it  to  be  moved  from  storage  by 
gravity.    When  this  cannot  be  arranged,  it  is  often 

K  ■  policy  to  build  an  inclined  track  on  a  timber 

trestle  high  enough  to  afford  sufficient  storage  for 
the  aggregate  on  the  surface  of  the  ground  below 
or,  what  is  often  more  convenient,  to  enclose  the 
sides  of  the  trestle  with  heavy  planking  forming  a 
bin  underneath  the  track,  that  is  filled  directly  from 
the  cars  above.  This  bin  should  be  provided  with 
bottom  gates  for  the  delivery  of  the  material  as  re- 
quired. 

When  the  material  is  stored  on  the  ground, 
whether  it  is  delivered  by  trucks,  derricks,  cars  or 
otherwise,  it  may.  in  case  of  side  hill  storage,  be 
piled  up  against  a  wooden  bulkhead  on  the  lower 
side  that  will  enable  it  to  be  drawn  off  through 
gates;  or  it  may  be  piled  up  against  a  bulkhead  on 
level  ground  that  will  afford  the  same  opportunity 
to  a  lesser  degree.  When  delivered  by  automobile 
trucks,  it  is  possible  to  build  up  a  plank  runway  on 
the  slojie  of  the  material  and  drive  the  trucks 
to  the  top  of  the  pile,  thus  securing  a  large  storage 
in  one  place. 

One  method  of  loading  which  is  often  found  very 
convenient  and  economical  is  to  excavate  a  narrow 
trench  across  the  ground  where  the  storage  pile  is 
to  be  made,  install  a  narrow  gage  service  track  in 
the  trench  and  cover  the  top  of  the  trench  with  a 
plank  floor  in  which  gates  are  set  at  intervals  cor- 
responding to  the  distance  apart  of  cars,  center  to 
center,  in  tiling  on  the  service  track.  The  material 
is  then  piled  to  any  convenient  height  over  the 
trench,  and  cars  on  the  service  track  can  lie  filled 
by  gravity.  This  method  involves  shoveling  or 
other  rehandling  to  deliver  material  from  the  out- 
side of  the  lower  part  of  the  storage  pile. 


SHOVELING  AGGREGATE  into  PORTABLE  QL'ICK 
UNLOADING  CHUTE 
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Sometimes  aggregate  is  delivered  to  the  top  of  a 
storage  pile  by  a  four-wheel  skip  hauled  on  an  in- 
clined railroad.  Sand  and  gravel  have,  in  some 
cases,  been  transported  for  several  hundred  feet 
to  storage  piles  or  bins  by  water  carriage  through 
pipes  or  wooden  Humes.  When  it  is  necessary  to 
unload  open  top  cars  by  hand,  portable  chutes  can 
often  be  used  to  advantage.  These  are  light  steel 
troughs  that  can  be  hooked  on  the  upper  edge  of 
the  car  and  project  over  a  truck  or  cart  on  the 
ground  below.  They  are  wide  enough  to  accommo- 
date two  or  more  shovelcrs.  and  their  length  and 
inclination  are  sufficient  to  deliver  the  material  rap- 
idly to  the  truck  at  a  convenient  distance  from  the 
track  and  reduce  the  work  of  shoveling  to  a  mini- 
mum. 

Where  it  is  neeosary  to  take  aggregate  from  the' 
storage  pile  on  the  ground,  a  good  result  can  often 
be  obtained  by  a  mechanical  loader,  of  which  there 
are  several  types,  the  general  principle  being  that  of 
an  inclined  bucket  elevator  mounted  on  wheels  and 
operated  by  electricity  or  gasoline.  The  bucket  ele- 
vator can  be  elevated  or  depressed,  so  that  when  the 
machine  is  backed  up  against  the  face  of  the  stor- 
age pile  the  Itottom  buckets  will  engage  the  toe 
of  the  material  and  carry  it  to  the  top  of  the  incline, 
where  the  reversing  buckets  dump  it  into  die  car  or 
truck  which  the  elevator  overhangs. 

DELIVERY  TO  UIXER 

When  the  mixer  can  be  advantageously  installed 
adjacent  to  the  storage,  and  the  latter  can  by  grav- 
ity, deliver  directly  to  the  charging  hopper,  the  con- 
ditions arc  then  most  favorable  for  rapid  and  eco- 
nomical work.  If  this  cannot  be  arranged,  it  is 
very  desirable  to  establish  a  secondary  storage  at 
the  mixer  with  a  capacity  for  at  least  a  half  day's 
work,  so  that  mixing  can  be  carried  on  continuously 
irrespective  of  slight  irregularities  in  the  delivery 
from  the  main  storage.  The  latter  should  of  course 
have  capacity  sufficient  to  continue  the  work  over 
any  period  where  there  is  likely  to  be  any  inter- 
ruption of  supply  due  to  the  weather,  transporta- 
tion difficulties,  labor  troubles  or  plant  break-downs. 

When  the  main  and  secondary  storage  are  not 
more  than  a  few  hundred  feet  apart,  it  will  prob- 
ably be  advantageous  on  very  large  work  to  install 
some  sort  of  continuous  or  semi-automatic  delivery, 
such  as  endless  belts,  balanced  inclines  or,  if  pos- 
sible, gravity  spouting.  If  these  are  not  practicable, 
resource  will  have  to  be  made  to  some  sort  of  car 
transportation,  or  to  hauling  by  hand,  team,  auto- 
mobile or  locomotives.  Delivery  to  the  second 
bin  should  be  so  arranged  that  the  aggregate 
from  it  can  be  drawn  by  gravity  into  the  charging 
hopper,  and  this  bin  may  lie  filled  by  any  of  the 
methods  suitable  for  the  main  storage  bin. 


SKI1»  CAR  FOR  HAULING  AGGREGATE  UP  INCLINE 


If  dump  cars  can  be  used,  they  are  preferable; 
but  when  not  available,  flat  cars  may  be  used  with 
detachable  bodies,  or  independent  skips,  or  buckets 
that  can  be  handled  by  the  derrick.  In  this  case  it 
is  often  desirable  to  have  the  bodies,  buckets  or 
skips  accurately  proportioned  for  the  exact  amount 
of  aggregate  necessary  for  one  batch  of  concrete,  so 
that  they  may  serve  as  measuring  boxes  and  may 
be  eni|*icd  directly  into  the  charging  hopper;  this 
saves  rehandling,  and  maintains  the  contents  of  the 
ieo  ndary  bin  a>  a  reserve  using  it  only  when  there 
is  an  interruption  of  the  supply  direct  to  the  mixer. 

Wooden  measuring  boxes  can  usually  be  made  to 
advantage  by  the  contractor  himself,  of  design  and 
proportions  suited  to  the  special  requirements  of 
the  work.  They  may  be  made  with  separate  divi- 
sions for  stone,  sand  and  cement ;  or  they  may  have 
die  or  two  adjustable  interior  marks,  suited  to  dif- 
ferent proportions  for  one  batch.  A  number  of 
such  boxes  loaded  on  a  train  of  flat  cars  and  passing 
under  the  s|>out  of  the  storage  bin  can  be  very  rap- 
idly filled  with  the  successive  materials.  When  an 
automatic  measuring  device  is  applied  to  the  cement 
chute,  only  one  mark  or  gate  is  necessary  in  a  batch 
box.  This  may  be  placed  low  enough  in  the  box 
so  that  the  bottom  is  filled  with  sand  up  to  that 
level,  after  which  the  box  is  put  under  the  cement 
bin.  and  the  required  quantity  of  cement  is  auto- 
niaticallv  discharged  into  it  without  special  measure- 
ment. Then  the  box  i*  taken  to  the  stone  bin  and 
filled  completely  full  with  stope  or  gravel.  There 
are  manv  different  patterns  of  standard  cast  iron 
and  steel  gates  for  delivering  stone,  sand  and  ce- 
ment, and  it  will  usually  be  profitable  to  install 
them ;  but  in  case  of  necessity  a  contractor  can  easily 
arrange  a  gate,  made  of   steel   plate   and  timber 


frame,  that  will  work  very  well.  Water  should 
be  delivered  to  the  mixer  drum,  after  the  dry 
aggregate  and  cement  are  charged  by  an  adjust- 
able measuring  tank  with  provisions  for  heating, 
if  necessary  in  cold  weather. 

(7*o  be  continued) 


To  Irrigate  1,750.000  Acres 

The  Northwest  Reclamation  Congress,  which 
will  meet  in  Seattle  September  16  and  17,  will  be 
the  greatest  irrigation  congress  in  the  history  of 
the  Pacific  northwest.  The  congress  will  probably 
stress  the  necessity  of  developing  the  great  Colum- 
bia Rasin  project  of  1,750,000  acres,  the  most  stu- 
pendous irrigation  proposition  in  the  history  of  the 
nation,  which  will  increase  by  more  than  half  the 
total  taxable  wealth  of  the  state  of  Washington. 
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New  Water  Supply 
Works  of  Winnipeg* 

By  James  H.  Fucttei 

This   installment   describes  the  surge 
tank,  and  gives  a  brief  review  of  the  com- 
pleted  works   previously   described  in 
detail. 


PROTECTION  OF  LINE  FROM  STRAINS  DLE  TO  SURGING 

An  inspection  of  the  diagram  in  connection  with 
the  variations  in  rates  of  draft  between  minimum 
and  maximum  rates  shows  that  provisions  had  to 
be  made  to  protect  the  portion  of  the  aqueduct  be- 
tweent  station  900  and  Winnipeg  against  excess 
pressures  due  to  surging  of  the  water  in  response  to 
changes  in  velocities  of  flow  caused  by  more  or  less 
sudden  variations  in  draft,  particularly  when  the 
booster  pumps  at  Red  river  would  be  thrown  in  or 
out  of  service.  These  pumps  are  to  be  installed 
with  a  capacity  of  51)  million  gallons  daily,  so  that 
pumping  can  be  done  at  a  rather  high  rate  for 
short  times  daily  rather  than  be  continuous.  The 
storage  capacity  of  McPhillips  street  reservoir 
makes  this  feasible  and  simplifies  the  pumping 
machinery. 

/In  order  to  limit  the  excess  pressures  from  the 
above  causes,  the  aqueduct  has  been  connected  to 
a  stand-pipe  with  an  overflow  with  its  lips  at  ele- 
vation 785.5.  a  height  somewhat  greater  than  re- 
quired for  the  delivery  of  8S.5OO.OO0  gallons  daily 
into  McPhillips  street  reservoir  by  gravity;  and  an 
overflow  has  been  placed  on  the  gravity  flow  section 
at  station  900+30  with  its  lips  at  elevation  797.60. 
The  last  mentioned  overflow  will  protect  the  gravity 
flow  aqueduct  to  the  east  of  the  8-foot  diam. 
circular  pressure  section,  and  the  two  overflows, 
combined,  will  prevent  excessive  pressures  in  the 
portion  between  station  900  and  Red  river. 

THE  SfR<,F.  TANK 

The  surge  tank  is  a  reinforced  concrete  struc- 
ture, circular  in  plan,  containing  a  central  well,  into 
which  the  aqueduct  discharges,  25  feet  in  diameter 
and  with  its  top  edge  at  elvation  785.  This  well 
is  inside  of.  and  concentric  with,  a  second  concrete 
well  32  feet  0  inches  inside  diameter,  with  its  top 
carried  up  to  support  a  reinforced  concrete  roof, 
the  under  side  of  which  is  at  elevation  294.75,  or 
9  feet  8  inches  higher  than  the  overflow  lip. 

Both  of  these  circular  wells  are  carried  on  a 
heavy  circular  concrete  base  some  8  feet  in  thick- 
ness, resting  on  a  grillage  of  reinforced  concrete 
and  heavy  steel  beams  encased  in  concrete,  carried 
on  eight  concrete  piers,  extending  to  solid  rock 
about  34  feet  below  the  inside  bottom  of  the  surge 
tank  proper.  Surrounding  the  whole  structure,  and 
separated  from  it  by  an  annular  space  2  feet  9 
inches  wide  at  the  bottom  reducing  to  9^  inches 
at  the  top  of  the  structure,  is  a  brick  facing  with 
stone  base,  belt  courses  and  cornice.  This  design  is 
primarily  due  to  the  necessity  of  conserving  the 
heat  of  the  incoming  water  in  order  to  prevent  the 

•Continued  from  page  «0. 


freezing  up  of  the  first  annular  space  when  over- 
flows take  place  in  winter  weather.  The  water 
overflowing  the  inner  circular  well  escapes  to  the 
river  through  a  3«.;-inch  cast  iron  pipe  line. 

The  original  calculations  showed  that  a  tank  20 
feet  in  diameter  would  be  large  enough  to  limit 
the  extreme  downward  surge  to  a  practicable  limit, 
under  the  assumption  of  a  discharge  at  the  rate 
of  ls.:«  million  gallons  daily  into  the  tank  being 
suddenly  increased  to  a  discharge  of  51  millions 
daily  by  throwing  in  a  booster  pump  of  that  capa- 
ity.  This  proceeding  would  increase  the  velocity 
in  the  5-foot  (I-inch  pipe  line  from  1.47  feet  per 
second,  prevailing  before  the  booster  was  started, 
to  4.00  feet  per  second  when  full  discharge  was 
established.  An  analysis  by  a  process  of  arithmetic 
integration  at  20-second  intervals  of  time  indicated 
that  the  lowest  dip  of  the  surge  reached  an  elva- 
tion of  751.1,  and  then  started  to  rise  again  about 
6  minutes  20  seconds  after  starting  the  pumps.  The 
low  point  was  about  2.3  feet  below  the  final  level 
for  a  continuous  discharge  at  a  velocity  of  4  feet 
per  second.  The  maximum  discharging  velocity 
4.1  feet  per  second,  was  reached  in  about  8 
minutes  20  seconds  after  starting  the  pumps. 
The  upward  surge  from  the  low  point  was  not  fol- 
lowed out  in  the  analysis;  neither  Was  the  surge 
from  sudden  shutting  down  of  the  pumps,  which 
would  be  the  maximum  to  be  expected,  as  these 
would  be  entirely  checked  by  the  spilling  of  the 
water  over  the  overflow  lip. 

The  original  plan  was  for  the  use  of  a  5-foot 
steel  pipe  line  from  Deacon  to  Red  river  and  a  4- 
foot  cast  iron  pipe  from  Red  river  to  McPhillips 
street  reservoir,  and  to  pump  the  water  from 
Deacon  to  Winnipeg  at  service  pressure.  As  has 
been  pointed  out.  this  plan  could  not  be  followed 
out  on  account  of  the  conditions  in  the  Districts' 
Act  of  Incorporation,  although,  of  course,  the 
pipes  could  be  used  as  recommended ;  but  as  the 
new  conditions  did  not  require  such  strong  pipes, 
studies  were  made  which  showed  that  reinforced 
concrete  pipes  could  be  substituted  for  those  orig- 
inally proposed,  and  a  new  plan  of  operation  be 
evolved  which  would  reduce  the  cost  of  construc- 
tion and  operation  while  at  the  same  time  provid- 
ing for  the  delivery  of  larger  quantities  of  water 
to  the  McPhillips  street  reservoir  by  gravity.  This 
change  was  submitted  to  Mr.  Hering  and  Mr. 
Sterns,  of  the  original  board  of  consulting  engi- 
neers, and  had  their  approval. 

GENERAL  DESCRIPTION  OF  COMPLETED  WORKS 

Reviewing  the  subject,  it  will  be  seen  that  the 
works  constructed  include  the  following: 

1.  Intake  at  Indian  bay. 

2.  Ycnturi  meter  in  the  depressed  section  un- 
der Falcon  river,  about  a  mile  from  the  intake. 

3.  Gravity  flow  aqueduct  on  various  grades, 
capacitv  85  million  gallons  daily,  from  Indian 
bay  to'  Station  900,  a  distance  of  80.54  miles, 
with  a  connection  at  Station  4.618+10  (Mile 
87.5)  for  a  second  aqueduct  in  the  future. 

4.  8-foot  circular  reinforced  concrete  aque- 
duct, built  in  trench,  from  Station  900  to  Dea- 
con (Sta.  678+72.5),  a  distance  of  22.127.5 
lineal  feet  (or  4.2  miles),  running  in  service  un- 
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dcr  heads  of  from  10  to  30  feet;  capacity  85,- 
uoo.uoo  gallons  daily. 

5.  Yenturi  meter  in  s-foot  pipe  line,  then  off- 
take pipe  to  Deacon  reservoir,  then  5-foot  shut- 
off  gate  in  aqueduct,  then  intake  of  5- foot  0- 
inch  line  from  Deacon  reservoir,  then  Yenturi 
meter  on  5-foot  6-inch  line.  These  two  meters, 
the  two  offtakes,  and  the  shut off  gate  in  the 
•"'-foot  H  inch  conduit,  are  all  in  a  stretch  of 
2''4.5  feet  of  aqueduct,  measured  along  its  center 
line. 

6,  Then  a  "»-fo*»t  reinforced  concrete  pipe 
from  Deacon  to  the  surge  tank  at  Red  river; 
total  length  l!»,)MKi  fort,  delivering  water  to  the 
surge  tank  at  the  maximum  practicable  rate  of 
.V.)  million  gallons  daily  from  Station  !»ou  to  the 
■i'l-inch  outlet  connection  for  Transcona,  56.5 
million  gallons  daily  to  the  36-inch  outlet  con- 
nection for  St.  Boniface  and  St.  Yital,  and  35 
million  gallons  daily  from  St.  Boniface  to  the 
surge  tank.  A  2-1-inch  outlet,  also,  is  provided 
at  Archibald  St.,  for  the  FJmwood  district  and 
Fast  Kildonan. 

*     The  surge  tank  at  Red  river. 

S.  Tunnel  under  Red  river,  with  connections 
at  the  top  of  the  east  shaft  for  the  booster  pump 
which  will,  later,  pump  water  from  the  surge 
tank  to  the  McPhillip*  St.  reservoir  in  quanities 
tip  to  :i5  million  gallons  per  clay,  but  at  rates  up 
to  50  million  gallons  per  day. 

0.  36-inch  connection  at  top  or  west  shaft  of 
tunnel  for  a  future  supply  of  water  to  the  high 
bank  of  Red  river,  where  the  west  shaft  of  the 
tunnel  is  located,  and  a  24 -inch  connection  for 
Fort  Garry. 

I"".  A  ts-inch  reinforced  pipe  from  the  Red 
river  tunnel  to  McPhillips  St.  reservoir  in  Winni- 
peg, with  a  21-inch  outlet  at  King  St.  for  Kil- 
donan and  a  2-1-inch  outlet  tor  Assiniboia  at 
Arlington  St.  In  this  pipe  line  a  Yenturi  meter 
has  been  placed  just  before  the  pipe  reaches 
McPhillips  St,  Reservoir. 

The  capacity  of  the  ls-inch  pipe  line  and  5  foot 
'5-inch  line,  acting  together  to  deliver  water  by 
gravitv  to  the  McPhillips  St.  reservoir,  is  2K.5  mil- 
lion gallons  per  day  at  the  maximum  rate  of  con- 
sumption, which  will  be  reached  when  the  total 
consumption  from  this  center  approximates  an 
average  rate  of  a  little  over  20  million  gallons  per 
flay  When  that  time  arrives,  the  booster  pumps  at 
Red  river  will  be  required  and  quantities  represent- 
ing average  daily  rates  up  to  15  million  gallons 
altove  the  20  millions  will  have  to  be  pumped  to 
McPhillips  St.  at  rates  approximating  50  million 
gallons  per  day.  to  keep  the  reservoir  replenished. 

As  has  been  stated  above,  when  more  than  25 
million  gallons  daily  is  required  in  Winnipeg. 
Kildonan.  Assiniboia  and  Port  Garry,  the  addi- 
tional quantity  is  to  be  pumped  from  a  proposed 
new  reservoir  to  be  built  at  St.  Boniface.  Stop- 
plank  chambers  and  overflows,  as  well  as  blow-offs, 
have  been  put  at  all  the  principal  river  crossings 
and  at  the  end  of  the  gravity  flow  aqueduct  at  Sta- 
tion wn-i-.lO.  in  addition  to  the  large  gates  in  the 
intake  structure  for  the  purpose  of  regulating  the 
rate  of  flow  in  the  aqueduct  as  required,  and  to 
prevent  upward  pressure  on  the  roof  or  arch  of 
the  aqueduct  in  case  of  accident  of  any  kind. 


Labor  Notes 

The  general  contractors  of  New  Orleans  refuse 
to  pay  the  .$1  per  hour  wages  demanded  by  the 
striking  unions,  and  have  advertised  for  1,000  car- 
;>enlers  to  work  on  open  shop  basis.  Gov.  Parker 
awarded  a  scale  of  !»<'c  per  hour  for  the  first  three 
month.-.  !*-">c  ]<er  hour  for  the  next  three  months, 
and  SI  an  hour  for  a  year  thereafter,  but  it  is  not 
acceptable  to  employer's. 

The  strike  of  the  Providence  hodcarriers  and 
building  and  common  laborers"  unions  in  Provi- 
dence, which  has  been  in  progress  since  May  1,  has 
recently  been  settled  by  the  intervention  of  the 
Building  Trade  Council.'  The  officers  of  the  labor- 
ers' union  were  restrained  by  a  court  order  from 
taking  an  active  part  in  the  conduct  of  the  strike 
and  the  Building  Trades  Council  urged  the  accep- 
tance of  the  offer  of  tiOc  and  65c  an  hour  made  by 
the  Master  Builders'  Association.  The  unions  de- 
manded ?<>c  and  T5c  but  eventually  accepted  the 
i»<»c  and  65c  offered. 


Advices  from  Cleveland,  where  there  has  been 
recently  much  labor  trouble  and  very  high  prices, 
state  that  at  the  recent  annual  conference  of  the 
independent  sheet,  tin-plate,  and  bar  iron  manu- 
facturers with  representatives  of  the  Amalgamated 
Association  of  iron,  steel  nv.d  tin  workers,  the  rad- 
ical demands  of  the  latter,  not  for  hours  or  wages 
but  for  unionization  of  the  mill  crafts  tending  to 
cieate  closed  shop  and  extend  sympathetic  strikes, 
have  lieen  refused  by  the  employers  and  that  it  is 
likely,  and  that  many  manufacturers  are  now  mak- 
ing their  plans  with  the  expectation,  that  the  steel 
and  iron  mills  will  be  closed  on  July  1  and  August 
I  when  their  resjiective  wage  agreements  terminate. 


Many  large  industries  ar-i  said  to  be  leaving  Chi- 
cago and  locating  in  Omaha  and  Kansas  City  be- 
<au>e  the  labor  conditions  are  better  in  the  latter 
places,  and  because  the  compensation  laws,  taxes 
and  financial  matters  in  Chicago  make  excessive 
demands  on  the  large  firms,  thirty  of  which  are 
said  to  have  moved  west  from  Chicago  during  the 
past  year.  

Pay  According  to  Efficiency 
Increases  Production 

Experiments  conducted  by  a  Xew  Bedford, 
Mass..  cotton  manufacturer  resulted  in  a  10%  in- 
crease of  output  by  installation  of  piecework  sys- 
tem in  every  job  on  which  it  is  practicable.  The 
mill  runs  on  an  eight-hour  day. 

"Moral  Strike  Support" 

In  a  recent  article  the  Boston  Herald  justly  scores 
the  American  Federation  of  Labor  for  its  treason- 
able declaration  at  the  Montreal  Convention  of 
"Moral  support"  and  "endeavor  to  obtain  their  re- 
instatement, for  the  striking  Boston  Policemen." 
The  Herald  commented  on  the  tremendous  public 
approval  showed  to  Gov.  Coolidge's  action  in  dis- 
charging the  policemen  by  giving  him  an  unpre- 
cedented majority  in  his  subsequent  re-election, 
and  thinks  that  the  federation's  defiance  of  public. 
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sentiment  will  be  unequivocally  answered  at  the 
polls  next  November  by  the  election  of  Coolidge 
which  can  only  be  interpreted  as  endorsement  of  his 
honest"  and  loyal  records  and  an  assurance  that  the 
popularity  of  unjustified  strikes  is  very  small. 


Governor  Parker  of  Louisiana,  acting  as  arbitra- 
tor of  industrial  canal  workers'  demands,  has  allot- 
ted 90c  an  hour  for  next  three  months ;  95c  an  hour 
for  following  three  months,  and  $1  an  hour  for  a 
year  thereafter:  ruling  affects  about  three  thousand 
workmen. 


Although  the  proportion  of  immigrants  that  land 
in  New  York  City  is  less  now  than  formerly,  the 
records  show  that  from  January  1st  until  June  27th, 
the  arrivials  here  totaled"  1V2.9S?  and  that  the  maxi- 
mum daily  number  of  fi,200  was  considerably  in  ex- 
cess of  the  facilities  for  caring  for  them,  so  that 
Commissioner  of  Immigration  Fred  A.  Wallis  was 
obliged  to  demand  from  the  secretary  of  labor,  au- 
thority to  add  20  more  inspectors  and  20  more 
guards  for  immediate  service. 


IncrcasedUmmigration  Expected  in  The  West 

The  director  of  traffic  of  the  Southern  Pacific 
Railroad  Company  st:ites  that  the  company  is  pre- 
paring for  a  very  large  immigration,  has  reopened 
its  European  offices,  and  is  making  special  efforts 
to  interest  Europeans  in  American  prospects  and 
conditions.  It  is  believed  that  whenever  the 
transportation  is  adequate  there  will  be  marked 
increase  of  laborers,  and  agricultural  workers 
will  probably  be  willing  and  glad  to  work  for 
more  reasonable  hours  and  rates  than  now  pre- 
vail. 


The  Immigration  Wave 

On  July  13th  there  arrived  at  Ellis  Island  10,132 
European  immigrants,  the  majority  of  whom  came 
from  Italy  and  other  Mediterranean  countries,  with 
a  few  from  Great  Britain  and  some  from  Holland 
who  had  escaped  to  that  country  during  the  war. 
There  are  plenty  of  immigrant  women,  and  as 
none  of  them  apparently  intend  to  do  housework, 
but  are  going  to  the  factories,  they  may  release 
some  of  the  men  there  for  agricultural  and  con- 
struction services,  so  much  needed. 


Boosting  Municipal  Wages 

Last  May  the  city  of  New  York  raised  the  wages 
of  common  labor  to  $-">  per  day,  and  now  Local 
Union  94,  composed  of  city  employed  laborers,  de- 
mands that  the  wages  be  again  increased  to  $7  per 
day  for  such  work  as  watchmen,  caretakers  and 
other  common  labor. 


Closed  Shop  Won't  Help  St.  Louis  Carpenters 

The  Building  Industries  Association,  composed 
of  contractors  employing  half  of  the  1,000  car- 
penters in  St.  Louis,  has  announced  that  pending 
settlement  of  the  strike  of  union  carpenters  who 


were  refused  their  demands  of  a  raise  from  $1  to 
$1.25  per  hour,  they  will  employ  only  non-union 
carpenters.  This  is  apparently  equivalent  to  putting 
the  closed  shop  on  the  other  side  of  the  question 
where  it  may  not  appeal  so  strongly  to  labor  unions 
as  when  it  operates  in  their  favor.  It  is  reported 
that  the  city  is  paying  Si. 25  per  hour  for  carpenters 
in  violation  of  the  ordinance  which  forbids  the  pay- 
ment of  more  than  the  prevailing  rate  of  wages. 
A  committee  has  therefore  been  appointed  by  the 
Master  Builders'  Association  to  protest  against  this 
over-payment,  and  it  it  is  not  discontinued,  to  take 
legal  measures  to  compel  it  to  be  stopped. 

Lack  of  Transportation  Stops  Work 

At  Cleveland  a  few  days  ago  the  sand  and  gravel 
interests  testified  before  the  Interstate  Commerce 
Commission  that  building  has  been  halted  and  thou- 
sands of  men  are  idlle  because  of  the  lack  of  open- 
top  cars. 

Public  utilities  are  threatened  with  disaster  and 
industry  is  badly  handicapped  because  of  the  trans- 
portation situation.  The  modification  of  the  fuel 
priority  order  is  requested  and  Donald  Willard. 
president  of  the  Baltimore  &  Ohio  Railroad  and 
chairman  of  the  advisory  committee  of  the  associa- 
tion of  railway  executives,  pleaded  for  co-operation 
between  the  railroads,  the  shippers  and  the  Inter- 
state Commerce  Commission,  stating  that  it  was 
necessaiy  for  the  priority  order  to  be  enforced  for 
a  while  longer  and  predicting  better  handling  of 
the  traffic  by  the  railroads  when  the  labor  troubles 
are  relieved. 


North  Carolina  to  Boost  Highways 

There  will  be  a  meeting  of  the  good  roads  advo- 
cates from  all  sections  of  North  Carolina  in  Raleigh 
on  August  loth,  the  first  day  of  the  extra  session 
of  the  general  assembly  of  the  state.  The  purpose 
of  the  meeting  was  stated  by  Colonel  T.  L.  Kirk- 
patrick.  president  of  the  Wilmington-Charlotte- 
Asheville  Highway  Association,  to  be  to  convince 
the  members  of  the  legislature  that  the  citizens  of 
the  state  are  anxious  for  modern  hard-surface  high- 
ways throughout  the  state. 

It  is  proposed  to  submit  to  the  people  in  Novem- 
ber a  referendum  for  a  $50,000,000  bond  issue  for 
good  roads. 

Additional  Water  Supply  for  Philadelphia 

Philadelphia  is  approaching  the  limit  of  its  pres- 
ent available  supply  of  water,  and  Carlton  E.  Davis, 
chief  of  the  bureau  of  water,  has  recently  taken 
up  the  matter  with  Mayor  Moore,  and  under  in- 
structions from  the  mayor  has  conferred  with 
water  works  experts  on  the  subject. 

Mr.  Davis  is  considering  the  supply  not  only  for 
the  present  but  for  fifty  years  to  come,  and  be- 
lieves that  it  will  be  unnecessary  to  bring  water 
from  distant  mountains  or  from  point  outside  of 
city  limits.  In  addition  to  the  Delaware  and  Schuyl- 
kill rivers,  it  is  suggested  that  water  may  be  ob- 
tained from  artesian  wells  in  the  southern  part  of 
the  city,  an  advantage  of  which  would  be  that  it 
does  not  need  filtering,  while  the  water  from  the 
rivers  is  far  from  pure  and  needs  thorough  treat- 
ment. 
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English  Appreciation  of  American 
Engineering 

It  has  been  common  practice  for  engineers  and 
engineering  periodicals  in  this  country  to  refer 
to  European  experience  and  practice  in  engineer- 
ing matters,  as  more  generally  satisfactory, 
though  commonly  more  expensive,  that  in  this 
country ;  and  there  has  been  a  more  or  less  gen- 
eral inclination  to  assume  that  engineers  on  the 
other  side  of  the  Atlantic  need  not  pay  much  at- 
tention to  what  was  done  in  this  country  along 
such  lines.  Readers  of  English  periodicals, 
however,  must  have  noticed  the  increasing  atten- 
tion and  respect  which  is  giwn  to  United  States 
practices,  and  it  may  be  well  for  us  to  realize 
that  perhaps  Europeans  have  as  much  to  learn 
from  us  as  we  have  from  them.  In  fact,  this  may 
save  us  from  mistakes  of  imitation.  To  cite  only 
one  illustration,  it  has  become  the  practice  here- 
to refer  to  the  English  refuse  incinerators  as 
being  a  complete  success  in  disposing  of  refuse 
without  offsense  and  even  so  as  to  yield  a  net 
revenue.  It  was,  indeed,  reported  that  this  was 
the  case  a  decade  ago,  but  references  are  becom- 
ing more  and  more  numerous  in  the  English 
technical  papers  to  the  dissatisfaction  felt  with 
English  destructors  by  municipal  officials,  and 
they  are  even  suggesting  that  much  could  be 
learned  from  practice  in  the  United  States  in 
that  respect. 

Looking  through  the  June  24th  issue  of  Muni- 
cipal Engineering  and  Sanitary  Record,  published 
in  London,  we  find  American  reports  and  experi- 
ences referred  to  in  five  different  articles.  One 
of  these  cites  our  experience  with  cast  iron  pipe 
in  confirmation  of  the  long  life  of  such  material, 
another  describes  at  length  the  Cobwell  process 
applied  to  sludge  utilization,  as  well  as  to  garb- 
age disposal ;  another  refers  to  the  better  heating 
of  American  houses ;  another  to  the  use  of  trail- 
ers and  tractors  for  collecting  municipal  refuse, 
with  the  suggestion  that  the  method  employed  in 
Utica,  San  Antonio  and  other  cities  in  this 
country  be  given  a  trial  in  England;  while  an- 
other refers  to  experience  in  this  country  with 
bituminous  concrete  pavements. 

In  another  issue  we  find  a  description  of  the 
use  of  concrete  pipes,  reinforced  to  withstand  an 
internal  pressure  of  80  pounds  per  square  inch, 
with  special  reference  to  the  pipes  laid  in  Balti- 
more some  years  ago  and  to  the  line  laid  later 
in  Seattle.  Another  article  recommends  that  the 
English  take  example  from  the  United  States  in 
designing  and  using  more  artistic  lighting  stand- 
ards, stating — "In  the  States  the  public  lamp 
standard,  which  combines  beauty  with  utility, 
has  been  brought  to  a  high  state  of  perfection, 
with  the  result  that  instead  of  being  an  excres- 
cence, it  fits  in  with  the  architectural  character 
and  the  layout  of  streets  and  open  spaces,  and 
forms  an  important  part  of  a  general  decorative 
scheme." 

In  a  paper  before  an  engineering  society  the 
writer  is  quted  as  saying,  "While  Great  Britain 
has  always  taken  preeminent  place  in  all  matters 
pertaining  to  road  administration,  it  must  be 


admitted  that  in  recent  years  the  Americans  have 
gone  a  long  way  ahead  in  the  quarrying  industry. 
In  spite  of  the  higher  costs  ruling  in  that  coun- 
try, broken  stone  of  excellent  quality,  well 
screened  and  suitable  for  road  work  or  concrete, 
is  being  sold  at  half  the  price  ruling  here.  This 
increased  efficiency  and  consequent  cheaper  price 
have  been  achieved  by  the  introduct:on  of  large 
crushing  plants.  A  54  in.  x  42  in.  American 
crusher,  to  work  in  conjunction  with  a  mechani- 
cal shovel,  is  at  present  being  erected  in  Scot- 
land, and  it  will  be  interesting  to  watch  what 
effect  it  will  have  in  the  future  development  of 
the  quarry  industry  of  that  country." 


What  is  Dry  Rot? 

The  following  information  concerning  "dry  rot" 
is  furnished  by  the  Forest  Products  I-aboratory  of 
the  United  States  Forest  Service: 

The  term  "dry  rot,"  the  Forest  Products  Labora- 
tory finds,  is  applied  by  many  persons  to  any  decay 
which  is  found  in  wood  in  a  comparatively  dry  sit- 
uation. Thus  loosely  used  the  term  actually  includes 
all  decay  in  wood,  since  wood  kept  sufficiently  wet 
can  not  decay. 

In  the  more  limited  sense  in  which  pathologists 
use  the  term,  "dry  rot"  applies  only  to  the  work  of 
a  certain  house  fungus  called  Meridius  lachrymans. 
This  fungus  gains  its  distinction  from  the  fact  that 
it  is  frequently  found  growing  in  timbers  without 
any  apparent  moisture  supply;  in  reality  it  does 
not  grow  without  moisture  and  is  as  powerless  as 
any  other  fungus  to  infect  thoroughly  dry  wood. 
Given  moist  wood  in  which  to  germinate,  it  is  able 
to  make  its  way  a  surprisingly  long  distance  in  dry 
timbers,  drawing  the  water  it  needs  from  the  moist 
wood  through  a  conduit  system  of  slender,  minutely- 
porous  strands. 

Wood  in  the  typical  advanced  stage  of  dry  rot  is 
shrunken,  yellow  to  brown  in  color,  and  filled  with 
radial  and  longitudinal  shrinkage  cracks,  roughly 
forming  cubes.  In  many  instances  these  cracks  are 
filled  with  a  white,  felty  mass,  the  interwoven 
strands  of  the  fungus.  The  decayed  wood  is  so 
brittle  and  friable  that  it  can  easly  be  crushed  into 
powder. 

The  dry  rot  fungus  is  active  in  nearly  every  region 
of  this  country,  in  Canada,  and  in  Europe.  It  Is 
very  destructive  to  factory  and  house  timbers  and 
to  logs  in  storage.  Coniferous  or  soft  woods  are 
more  commonly  infected  by  it  than  hard  words. 


Street  Cleaning  Without  Penalty 

For  the  first  time  in  several  years  no  deductions 
were  made  by  the  Department  of  Public  Works 
from  payments  for  street  cleaning  in  the  6th  and 
9th  wards  of  Philadelphia  during  the  month  of 
June.  It  has  been  so  common  for  such  deductions 
to  be  made  that  the  director  of  the  department 
wrote  to  the  contractors  congratulating  them  upon 
the  good  work  performed.  The  penalties  imposed 
on  the  contractors  for  the  seven  districts  for  the 
month  totaled  $1,837. 
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OBLIGATION  TO  PAY  SUBCONTRACTORS  AMD  MATERIAL- 
MEN UNDER  CONTRACT  AND  SURETY  BOND 

The  contract  for  the  construction  of  a  septic  tank 
and  appurtenance  provided  that  the  contractor 
should  furnish  satisfactory  evidence  "that  all  claims 
o'  all  persons  who  have  been  employed  upon  tne 
work,  or  who  have  furnished  materials  for  the  work 
under  this  contract  and  according  to  these  specifica- 
tions, have  been  fully  settled."  In  an  action  by  a 
subcontractor  on  the  contractor's  surety  bond  it  was 
held.  Northwestern  K  ridge  &  Iron  Co.  v.  Maryland 
Casualty  Co..  Wisconsin  Supreme  Court.  IT 7  N.  \V. 
■  <\,  that  "fully  settled"  here  means  paid  and  dis- 
charged. The  court  said:  "If  these  clauses  are 
not  inserted  for  the  benefit  of  laborers  and  material- 
men why  are  they  inserted  at  all?  The  contractor 
agrees  to  furnish  the  pay  for  all  the  labor  and 
material  going  into  the  completed  structure.  He 
docs  not  carry  out  his  contract  until  he  has  done 
so.  The  trial  court  was  right  in  holding  that  it 
was  the  intention  of  the  contract  to  protect  third 
parties  who  might  furnish  material  or  labor  going 
into  the  work,  by  insuring  payment  of  their  claims, 
and  that  the  defendant  by  the  language  of  its  un- 
dertaking became  liable  in  the  event  of  the  contrac- 
tor's default  in  that  respect."  Judgment  for  the 
plaintiff  was  therefore  afrirmcd. 


STATUTES  PROTECTING  LABORERS  AND  MATERIALMEN 
ON  PUBLIC  WORKS  SHOULD  BE  LIBERALLY 
CONSTRUED 

The  Oregon  Supreme  Court  holds,  Clatsop  County 
v.  Fidelity  &  Deposit  Co..  1S!»  Pac.  VUT,  that  a  stat- 
ute, enacted  to  protect  persons  supplying  a  con- 
tractor performing  a  public  work  with  labor  or 
materials  for  any  portion  of  the  work  provided  for, 
should  be  given  a  liberal  construction  in  order  to 
carry  out  the  legislative  intention.  It  holds  that 
meats  used  in  a  necessary  hoarding  camp  for  la- 
borers employed  on  a  public  l)ighwav  in  a  sparsely 
settled  region  provided  for  in  a  contract  seemed  by 
bond  are  within  the  term  "labor  and  materials"  un- 
der the  statute  and  the  person  furnishing  them  to 

sulx-ontractor  is  protected  by  the  statutory  bond. 
The  Oregon  statute  is  practically  a  counterpart  of 
the  federal  act  of  August  13.  1S!>{,  from  which  it 
was  derived.  The  Supreme  Court  of  the  United 
States  recently  decided  a  similar  case  in  the  same 
way.  Brogan  v.  National  Surety  Co.,  '2A<>  U.  S. 
2r>1.  The  typical  lien  laws  of  the  states  and  the 
decisions  of  the  courts  upon  them  should,  for  the 
most  part,  be  put  aside  in  construing  such  acts.  The 
following  have  been  held  by  the  federal  courts  to 
be  protected  by  such  bonds :  Trucking  from  a 
steamer  landing  on  an  island  where  the  work  was  to 
be  done,  to  the  particular  locality  of  the  work;  coal 
supplied  to  a  contractor  and  used  to  operate  hoisting 
and  pumping  engines  employed  in  the  performance 
of  a  contract  for  the  contruction  of  a  dry  dock; 
drawings  and  patterns  made  for  the  contractor  con- 
structing a  steam  vessel  for  the  United  States,  from 


Decisions 


which  to  make  molds  and  castings;  towing  in  the 
delivery  of  materials,  wharfage  paid  in  connection 
with  such  delivery,  and  the  local  transfer  or  hauling 
of  materials;  and  the  use  of  equipment  in  the  erec- 
tion of  a  naval  training  station.  The  Oregon  court 
holds.  Citv  of  Portland  v.  New  England  Casualty 
Co.,  ls'i  Pac  211.  that  food  for  horses  used  in  the 
improvement  of  a  street  is  "material"  within  the 
protection  of  the  statutory  bond,  although  admitting 
that  on  this  point  there  appears  to  be  a  conflict  of 
opinion  in  other  jurisdictions. 


EXTRA  WORK  NOT  AUTHORIZED  IN  WRITING  AS  CON- 
TRACT REQURIED 

W  here  the  work  for  which  a  bridge  contractor 
claimed  extra  compensation  was  cither  required  by 
the  contract  or  clearly  outside  the  contract  and  was 
not  authorized  by  the  commissioner  of  bridges  in 
writing  as  required  by  the  contract  in  the  case  of 
extra  work,  the  New  York  Appellate  Division  holds, 
Snare  &  Tricst  Co.  v.  City  of  New  York,  1*1  N.  Y. 
Supp.  '{(>4,  that  the  contractor  was  not  entitled  to 
recover  therefor  on  the  theory  that  the  requirement 
that  it  do  such  work  was  a  breach  of  the  contract, 
since,  if  the  work  was  not  covered  by  the  contract, 
it  was  within  the  provision  as  to  extra  work. 


CLAIMANTS   MUST  JOIN   IN   OJCE   ACTIOS   ON  BONO  OF 
CONTRACTOR  FOR  PUBLIC  WORKS  FOR 
UNITED  STATES 

In  an  action  of  a  contractor's  bond  for  public 
works,  under  Act  of  Congress.  August  Pi.  1«W,  c. 
i'SO,  as  amended  by  act  February  '■!■•,  P">'\  c.  778, 
providing  that  materialmen  and  laborers  on  public 
works  may  join  in  one  action  on  the  contractor's 
bond.  etc..  the  Circuit  Omrt  of  Appeals.  Third  Cir- 
cuit, holds,  Miller  v.  American  Ponding  Co..  '-V'3 
Fed.  KW,  that  the  right  of  action  is  a  new  one, 
created  by  statute,  and  is  not  based  on  a  common- 
law  right  of  trial  by  jury,  and  a  claimant  lefusing 
to  proceed  to  trial  at  the  same  time  as  the  other 
claimants,  without  offering  any  reason  to  the  trial 
court  for  his  refusal,  is  l>arrcd  from  subsequently 
maintaining  a  separate  action  on  the  bond. 


STATUTORY  DUTY  TO  PAY  PAVING  CONTRACTOR 

A  contractor  furnished  the  labor  and  materials 
for  the  paving  of  a  village  street  and  his  w->rk  was 
accepted,  and  used  by  the  inhabitants.  The  village 
authorities  refused  to  pay  him  the  balance  due,  be- 
cause the  statute  authorizing  the  work  was  not 
strictly  followed  in  undertaking  it  and  levying  the 
assessment  to  pay  for  it.  The  New  York  Appellate 
Division  holds,  Dean  v.  Village  of  Wilson.  181 
N.  Y.  Supp.  *;!.">,  that,  as  the  village  trustees  re- 
fused to  pay  this  moral  obligation  founded  ir.  equity 
and  justice,  the  legislature  had  the  undoubted  right 
by  statute  (Laws  10l>).  c.  to  compel  such  pay- 
ment without  invading  ihe  constitutional  rights  of 
any  citucn,  and  that  mandamus  was  the  proper 
remedy  to  coni|>el  them  to  comply  with  the  express 
direction  of  that  statute. 
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NEWS  OF  THE  SOCIETIES 


*»«»«  14-18— ENGINEERING  IN- 
STITUTE OP  CANADA.  CALQARV. 
BRANCH.  Meeting  at  Banff.  F\  C- 
Emery,  secretary,  western  profes- 
sional meeting.  Calvary,  Canada. 


x  ,•?•.U';.2?^?a,,•  »~ AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION.  Sai. 
Francisco.    Offlce  of  Secretary. 


Sept.  7-10  —  NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION  An- 
nual convention.  Holyoko,  Mass.  Sv- 
retary.  Fn.nk  J.  Qlfford.  715  Treraont 
Temple.  Boston.  Maes. 

,8-17— AMERICAN  PUBLIC 
HEALTH  ASSOCIATION.  Annual 
•  onventlon.  San  Francisco.  Cal. 

Sept.  13-17  —  SOUTTH  W  ESTERN 
W  A  I'Ktl  W  ORKS  ASSOCIATION. 
Annual  convention,  St.  Charles  Hotel 
New  Orleans,  La.  Secretary.  "  L 
Fulkerson,  Waco,  Texas. 

Ort.  13-14 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual   convention,    St.    Louis,  Mo 

Lincoln  Avenue.  Valparaiso,  111. 


NATIONAL  FEDERATION  OF  CON- 
STRUCTION INDUSTRIES 

Members  service  letter  No.  30  dated 
July  flth  deals  principally  with  credit 
restriction  and  with  the  railroad  trans- 
portation situation. 

President  Trigg,  referring  to  the 
reports  of  a  recent  meeting  between 
the  Federal  Reserve  Board  and  the 
committee  on  deflation  appointed  by 
the  executive  council  of  American 
Bankers  Asociation  says,  in  discussing 
the  responsibility  of  the  local  banker 
in  connection  with  the  program  to 
deflate  credit.  "The  success  of  his  ef- 
forts will  be  measured  by  the  care  with 
which  he  discriminates  in  lending  so 
that  credit  when  required  for  the  pro- 
duction of  food  or  other  articles  of 
necessary  consumption  will  not  be  re- 
stricted, while  new  loans  for  non-es- 
sential purposes  will  be  refused  and 
those  already  made  will  be  gradually 
reduced." 

In  the  pi  t  sent  program  of  deflation 
through  credit  restriction,  the  local 
banker  is  left  largely  to  determine 
what  arc  essential  and  what  are  non- 
essential requirements  for  credit- 

The  perspective  of  your  local  hanker 
may  be  improved  if  you  will  discuss 
with  him  the  essential  character  of 
many  local  construction  projects  and 
point  out  to  him  that  the  community  is 
laboring  under  a  heavy  and  accumul- 
ated structural  shortage. 

In  reply  to  a  questionairc,  a  telegram 
addressed  to  51  directors  of  the  fed- 
eration and  presidents  of  member  as- 
sociations requesting  them  to  express 
their  opinions  concerning  the  order  of 
the  Interstate  Commerce  Commission 
providing  for  a  no  day  priority  of  open 
top  cars  for  coal  transportation,  26 
answers  were  received  and  printed, 
abstracted  or  excerpted.  Portions  of 
these  answers  are  published,  of  which 
8  directly  or  indirectly  endorse  the 
priority  order  and  a  number  of  others 
submit  to  it  as  a  neressarv  hardship 
or  suggest  alleviating  modifications. 

One  association  president  wires : 
Relieve  remedy  worst  than  disease. 
Suggest  priority  tool  orders  for  public 


utilities  and  reduced  allotment  for 
others—say  sixty  days. 

A  Director  wires :  /  favor  vigor- 
ous protest. 

An  association  wires:  Our  associa- 
tion believes  that  efforts  should  be 
made  to  curtail  indiscriminate  delivery 
of  coal  to  unneccessary  uses  if  it  cur- 
tails shipment  of  building  materials 
ji>r  necessary  housing. 

A  state  sand  and  gravel  producers' 
association  wires:  Believe  in  drastic 
steps  being  taken  immediately;  injunc- 
tion if  necessary. 

Another  association  president  wires : 
Believe  we  should  protest  vigorously 
against  order  placing  open  lop  cars  ex- 
clusively in  cool  transportation. 

Another  Director  wires:  Judge- 
ment is  that  construction  industry 
should  make  known  its  position  in 
most  emphatic  manner  possible.  I 
doubt,  however,  the  wisdom  of  in/unc- 
tion proceedings. 

Another  association  wires :  Request 
that  you  recommend  modification  of 
order,  so  that  portion  of  open  top  cars 
may  be  available  for  building  materials. 

Another  association  wires:  IVhiU 
uv  are  suffering  from  car  shortage, 
in'  are  suffering  more  from  effects 
policy  Federal  Reserve  Board. 

KKNTICKY 


The  general  meeting,  convention, 
and  exhibit  of  the  "Kentucky  Good 
Roads  Association,  the  Kentucky  state 
road  engineers,  the  Fiscal  Courts  and 
All  Allied  Good  Roads  Interests," 
was  htM  at  the  lefferson  County 
Armory,  I^niisville.  Ky..  June  15-16- 
17.  There  was  a  large  attendance  and 
excellent  exhibits  and  the  delegates 
were  abundantly  entertained  by  auto- 
mobile rides  through  the  park  and 
luncheon  at  the  Kentucky  Culvert 
Manufacturing  Company's  Plant,  by 
by  a  band  concert  and  special  musical 
entertainment  and  picture  show  in 
connection  with  the  road  machinery 
exhibit,  and  by  a  supper  and  recep- 
tionat  Fontaine  Ferry  Park. 

Among  the  principal  papers  and  ad- 
dresses were.  Good  Roads  and  Their 
Value  to  the  State  by  Harvey  T.  Stout. 
|r.,  an  address  by  C  E  Draycr,  scc'y. 
American  Association  of  Engineers; 
"Statement  of  Future  Policies  of  New 
State  Highway  Commissions"  by  the 
tecently  elected  commissioner,  Ben 
Weille;  Discussion  of  New  State 
Highway  Law  By  Senator  White  L. 
Moss,  Bell  County,  Pineville,  Ky., 
Hon.  Jos.  F.  Bosworth,  Middlesboro, 
Ky.,  Jos.  S.  Boggs.  Commissioner 
Public  Roads.  State  Highway  Depart- 
ment. Frankfort.  Ky. 

Three  Minute  Talks  By— R.  P.  Du- 
vall,  Road  F.ngr,  Franklin  County. 
Frankfort.  Ky.,  Roland  Pyne.  Road 
EngT.  Campbell  County.  Newport. 
Ky„  C.  B.  Arnold,  Road  Engr.  Boyle 
County,  Danville.  Ky;  Discussion  By 
Couutv  Judges  of  New  Road  Law- 
Presiding — E  O.  Mills,  County  Engr, 
Kenton  County,  Covington,  Ky.,  Judge 
D.  C.  Well,.  Daviess  Co.,  Ownsboro. 


Ky.,  Judge  M.  S.  Mills,  Pendleton 
County,  Falmouth,  Ky.,  Judge  A.  M. 
Caldwell,  Campbell  Co.,  Newport,  Ky„ 
Judge  J.  R,  Lanchester.  Scott  Co.. 
Georgetown.  Ky.,  Judge  Sam'l  E  De- 
luvcn,  Oldham  Co,  La  Grange  Ky. 

Highway  Bridges- Addresses  By 
Walter  Bruan,  Consulting  Engr.,  Col- 
umbus, Ohio.,  Chas.  D.  Sncad,  Bridge 
Dept.  Public  Roads,  Frankfort,  Ky. 

Talks  on  various  Road  Materials  By 
Rock  Asphalt-Rodman  Wiley,  C.  E. 
Keiltuckry  Rock  Asphalt  Company., 
Concrete— C.  D.  Franks,  Porland  Ce- 
ment Asociation..  Tar  Products — 
American  Tar  Products  Co.,  Tar  Prod- 
ucts—Barret Company.,  Brick. 

Some  of  the  important  exhibits  dis- 
played in  the  armory  were  additionally 
emphasized  by  50  pages  of  advertising 
in  the  attractive  program  issued  for 
the  convention. 

TEXAS  ROAD  RVILDBRS  ASSOCIA- 
TION 

At  the  recent  roadbuilders  conven- 
tion in  Austin,  the  Texas  Roadbuilders 
Asociation  was  organized  with  Prof. 
R.  W.  Tyler,  University  of  Texas. 
President,  R.  V.  Glenn.  Ft  Worth,  L. 
W.  Kemp  and  G.  E  M. 

AMERICAN  ASSOCIATION  OF 


A  long  contemplated  Industrial  De- 
partment has  formally  been  author- 
ired  by  the  Board  of  Directors  of  the 
Association.  Steps  arc  underway  to 
organize  this  department  and  take  up 
consideration  of  the  problems  of  me- 
chanical electrical  and  chemical  engi- 
neers and  industrial  work. 

A.  M.  Cornell,  chief  engineer  of  the 
Pcttibone  &  Mulliken  Company  of 
Chicago  will  supervise  the  activities  of 
the  department  until  such  time  as  the 
duties  warrant  the  employment  of  a 
full-time  paid  secretary. 

Funds  will  be  raised  by  setting  aside 
$?.50  out  of  the  entrance  fee  accom- 
panying applications  obtained  by  mem- 
bers in  industrial  work,  or  sent  in  by 
applicants  working  in  industrial  plants. 
This  is  the  same  plan  used  in  build- 
ing up  Railroad  Department  and  the 
Federal  Department.  Five  men  were 
recently  recommended  by  the  Tucson 
Chapter  of  the  American  Association 
of  Engineers  to  act  as  highway  com- 
missioners of  Pima  County.  These 
recommendations  were  made  at  the  re- 
quest of  the  county  board  of  super- 
visors and  the  engineers  so  rccomend- 
cd  have  been  appointed  and  placed  in 
charge  of  an  expenditure  of  nearly 
two  million  dollars  on  the  location  and" 
two  million  dollars  on  the  location  and 
construction  of  new  roads.  The  com- 
mission has  already  employed  over 
sixty  engineers. 

TECHNICAL     CLUB     OF  DALLAS, 
TEXAS 

At  its  meeting  of  June  22nd.  the 
Technical  Club  of  Dallas  voted  to  join 
the  Federated  American  Engineering 
Societies, 

AMERICAN  INSTITI'TR  OF  CHEM- 
ICAL ENGINEERS 

At  the  meeting  held  in  Montreal, 
June  2s—  My  -'rd,  the  American  Insti- 
tute of  Chemical  Engineers  favorable 
discussed  joining  the  Federated  Ameri- 
can Engineering  Sociiies  and  referred 
the  subjects  with  power  to  the  Coun- 
cil. 
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FEDERAL   HIGHWAY  COUNCIL 

The  transportation  committee  of  the 
Federal  Highway  Council,  Charles  W. 
Reid  (formerly  evecutivc  officer  of 
the  U.  S.  Council  of  National  De- 
fense) chairman,  has  formulated  a 
Rencral  policy  to  assist  in  coordinating 
highway  transportation  with  olher 
transportation  agencies,  encourage 
highway  developments  and  stimulate 
its  use  so  as  to  make  them  of  maxi- 
mum service,  especially  in  facilitating 
;.nd  cheapening  the  transportation  of 
food,  raw  materials  and  finished  pro- 
ducts. The  purpose  is  "To  Recognize 
the  Problem  of  the  Road  Builder,  to 
Realize  the  Needs  of  the  Road  Users, 
To  Visualize  Highway  Transportation 
Requirements.  To  Cooperate  with 
Railroads,  and  Waterways." 

In  order  to  facilitate  cooperation 
with  chambers  of  commerce,  com- 
mercial clubs,  civic  bodies  and  other 
affiliated  organizations,  committees 
are  being  appointed  to  direct  the  work 
in  its  more  important  branches.  The 
committee  on  policy  towards  other 
forms  of  transportation  will  make  a 
close  study  of  short  haul  and  terminal 
problems.  including  transportation 
surveys,  the  motor-truck  in  terminal 
work,  and  motor-truck  statistics. 

The  committee  on  rural  motor  ex- 
press will  study  franchises,  insurance, 
uniform  receipts  and  bills  of  lading, 
marketing  and  return  loads. 

Special  attention  will  also  be  paid 
to  the  study  of  highway  transporta- 
tion, functions  of  state  highway  de- 
partment including  snow  removal, 
traffic  surveys  and  traffic  Control,  and 
the  development  of  a  |w>lky  of  cooper- 
ation with  motor-truck  users  organi- 
zation. 

Cooperation  in  educational  work 
with  universities  and  schools  will  be 
directed  by  A.  H.  Blanchard.  professor 
of  highway  engineering.  University  of 
Michigan. 

AMERICAN    INSTITUTE   OF  KU5C- 
THM'AL  KMilVKEH-S 

At  the  annual  convention  of  the 
American  Institute  of  Klectrical  Engi- 
neers at  White  .Sulphur  Springs.  West 
Virginia.  June  30th.  it  was  resolved 
that  the  institute  should  join  the  Fed- 
erated American  Engineering  Societies 
but  that  on  account  of  the  small  at- 
tendance, action  should  he  deferred 
until  the  August  meeting  of  the  new 
l)oard  who  will  be  requested  to  act  on 
the  matter. 

AMERICAN  INSTITUTE  OK  MIKING 
A*l>  MKTAI.t  Rra('L  ENGINEERS 

At  the  meeting  of  June  25,  the 
American  Institute  of  Metallurgical 
Engineers  discussed  the  report  of  dele- 
gates to  the  organizing  conference 
held  in  Washington.  D.  C.  June  3-4 
and  gave  favorable  consideration  to 
joining  the  Federated  American  Engi- 
neering Societies  and  referred  to  sub- 
ject to  the  Finance  Committee  to  re- 
port on  means  for  meeting  the  require- 
ments. 

AHEHK  AV  PHKIKTV  OF  CIVIL  EN- 
(iKKKHS 

The  deegates  of  the  American  So- 
ciety of  C  ivil  Engineers  to  the  organ- 
izing conference  of  the  Federated 
American  Engineering  Socities.  will  be 
presented  at  the  annual  convention 
Portland.  Aug,  10-12 


CANADIAN  SUCTION  OF  AMERICAN 
WATKR   WORKS  ASSOCIATION 

The  Joint  Conference  Committee  has 
issued  a  bulletin  relating  to  the  char- 
acter and  purposes  of  the  Federated 
American  Engineering  Socities,  in 
which  it  says  that : 

"The  object  of  this  organization  shall 
be  to  further  the  public  welfare  when- 
ever technical  knowledge  and  engi- 
neering experience  are  involved  and  to 
consider  and  act  upon  matters  of  com- 
mon concern  to  the  engineering  and 
allied  technical  professions. 

"The  organization  is  to  deal  with 
what  are  commonly  known  as  welfare 
or  non-technical  matters. 

It  is  a  federation  of  societies  with 
whose  autonomy  and  activities  it  in 
no  way  interferes.  It  does  not  create 
a  new  organization  hut  it  will  succeed 
the  present  Engineering  Council  and 
will  l>e  more  comprehensive  as  to 
scope  and  membership. 

"The  Federated  American  Engineer- 
ing Societies  will  not  in  anv  sense  be 
a  competitor  of  any  existing  organiza- 
tion " 

AMERICAN   CONCRETK  INSTITUTE 

The  meeting  of  July  lfith  was  held 
at  the  Engineering  Society  Building. 
New  York  It  was  addressed  by  W. 
A.  Slater  of  the  Bureau  of  Standards 
who  discussed  shear  in  reinforced  con- 
crete l>eams  in  the  light  of  recent  in- 
vestigations which  may  lead  to  the 
possibility  of  new  units  of  special 
interest  to  concrete  designers. 


FEDERATED     AMERICAN  KNGIN- 
KK.HING  SOCIETIES 

A  Canadian  section  of  the  Ameri- 
can Water  Works  Association  having 
about  100  members  has  been  formed 
and  has  elected  Alexander  Milne, 
chairman ;  F.  II.  Pitcher,  vice-chair- 
man; and  H.  G.  Hunter,  secretary- 
treasurer. 


ENGINEERING  SECTION  NATIONAL 
SAFETY  <  <H  \f  II, 

Safety  as  an  aid  to  production  was 
the  dominant  note  of  the  summer 
meeting  of  the  Engineering  Section  of 
the  National  Safety  Council,  held  in 
Chicago.  June  24. 

In  opcuing  the  meeting,  C.  P.  Tol- 
man,  chairman  of  the  Section,  em- 
phasized three  mental  conditions 
which  have  a  vital  bearing  on  the  pre- 
vention of  accidents.  The  first  is  the 
widely  prevalent  taint  of  epilepsy 
which  may  cause  a  man  to  lose  con- 
sciousness momentarily  and  put  his 
band  into  a  place  of  danger.  The 
second  is  the  curious  effect  of  habit 
noted  by  Dr.  D.  H.  Colcord  in  the 
Scientific  American  for  June  12:  "A 
man  operating  the  levers  of  a  crane, 
oiling  a  lathe  in  motion,  driving  an 
automobile,  or  crossing  a  crowded 
thoroughfare,  may  at  a  dangerous 
moment  continue  to  act  as  accustomed 
by  habit,  thus  occupying  the  nervous 
machinery  with  habit-chains  which 
present  conscious  control."  The  third 
is  another  mental  twist,  known  to  all 
of  us.  by  which  the  fear  of  what  would 
happen  if  a  man  should  jump  off  a 
high  building,  or  drive  an  automobile 
into  a  tree,  becomes  an  uncontrollable 
impulse  to  do  that  very  thing. 

The  dinner,  at  the  Hotel  La  Salle, 
was  held  in  co-operation  with  the 
Western  Society  of  Engineers  The 


Chicago  Safety  Council,  and  the 
Illinois  Manufacturers'  Association, 
and  was  attended  by  more  than  200 
safety  men  and  executives.  The  gen- 
eral topic  was  Production,  and  ad- 
dresses approaching  this  much-dis- 
cussed topic  from  different  stand- 
points were  given  by  W.  G.  Nicholas, 
president  American  Manganese  Steel 
Company;  George  A.  Hart,  manager, 
Melrose  Park  Plant,  National  Mal- 
leable Castings  Company;  and  Sidney 
J.  Williams,  secretary  and  chief  engi- 
neer, National  Safety  Council. 


PERSONALS 


Holmes,  J.  A.,  has  been  appointed 
resident  engineer  for  the  construction 
of  an  $750,000  earth  dam  at  Decatur, 
III. 

Withcrspoon,  H.  K.  has  been  ap- 
pointed to  the  position  of  project  en- 
gineer of  the  North  Carolina  State 
Highway  Commission. 

McComb.  B.  Q.  highway  engineer 
of  the  V.  S.  Bureau  of  Public  Roads, 
has  resigned  that  position  to  accept 
the  appointment  of  division  engineer. 

Gadd,  R.  F.  has  t»een  made  presi- 
dent of  the  Board  of  Water  Commis- 
sioners oi  Hartford.  Conn. 

Haasc.  II.  J.,  has  been  made  water 
commissioner  of  Klmira,  New  York. 

Emprie,  John  has  been  appointed 
resident  engineer  of  construction  on 
the  provincial  highway.  Canada. 

Loder.  A.  E.,  has  been  appointed 
district  engineer  for  the  U.  S.  Bureau 
of  Public  Works  in  charge  of  South 
Carolina,  Georgia.  Florida.  Alabama. 
Mississippi  and  Tennessee  with  head- 
quarters at  Washington,  D.  C. 

Neuschwander,  E.  P.,  has  been  ap- 
pointed assistant  engineer  of  the  New 
York  Bridge  and  Tunnel  Commission. 

Potter.  Prof.  A.  A.,  has  been  ap- 
pointed dean  of  engineering  at  Purdue 
University. 

Russell.  G.  A.,  has  been  appointed 
engineer  of  Geary  County.  Kans. 

Keith.  Clark,  has  been  appointed  as- 
sistant chief  engineer  of  the  Essex 
Border  Utilities  Commission,  with  jur- 
ifdiction  of  water  supply,  sewerage, 
and  park  systems  of  several  munici- 
palities   near   the   Detroit  River. 

Wilkersou.  T.  J„  will  open  a  con- 
sulting engineering  office  for  steel  and 
concrete  construction  at  Beaver  Falls. 
Pa. 

Perring,  H.  G .  has  been  apointed  to 
a  position  on  the  city  engineers  staff, 
Baltimore. 

McCartv.  loseph.  has  organiz- 
ed the  Joseph  McCarty  Construction 
Company  of  Kaukauna.  Wis.,  for  pav- 
ing and  reinforced  concrete  work. 

Ames.  G.  K.,  has  opened  an  engi- 
neering office  at  Tallahassee.  Florida. 

Polk,  M.  C,  has  opened  an  engi- 
neering office  in  Butte  County.  Calif. 

Bellows.  O.  F..  has  been  appointed 
assistant  engineer  of  the  N.  Y.  &  N. 
J.  Bridge  &•  Tunnel  Commission. 

Rovall,  R.  E,.  has  been  appointed 
associate  professor  of  highway  engi- 
neering in  Washington  and  Lee  Uni- 
versity. 

Chapman,  H.  D..  has  been  appointed 
and  superintendent  of 


citv  engineer 
streets.  Richmond.  Calif. 
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New  Appliances 

DenL-riliiQj  New  Machinery,  Apparatus,  Matarialt  and  Methods  and  Recent  Interesting  Installations 


IMmuVKD  BANTAM  Nim 

The  use  of  a  single  large  concrete 
mixer  on  a  job  involves  high  first 
cost,  expensive  transportation  and  in- 
stallation, large  driving  power,  costly 
rt  pairs  and  total  interruption  of  work 
when  disabled.  For  several  years  the 
policy  has  hcen  gaining  ground,  of 
substituting  two  or  more  smaller  ma- 
chines for  one  large  machine.  The 
aggregate  first  cost  may  be  little  or 
no  larger  than  that  of  the  single  ma- 
chine, the  weight  is  less,  transportation 
and  installation  much  less  costly  and 
troublesome,  and  the  equipment  much 
more  flexible.    The  machines  can  be 


STEAM   MIX  Bit   WITH  POWER 
LOADER  AND  WATER  TANK 

distributed  at  different  partv  of  a 
large  piece  of  work  and  greatly  facili- 
tate the  rapid  placing  of  the  concrete, 
one  or  more  may  be  out  of  commis- 
sion without  totally  stopping  the 
work,  the  number  used  may  be  pro- 
portioned to  the  amount  of  product 
rquired  at  any  given  time,  and  they 
are  particularly  adapted  to  conditions 
where  the  concrete  is  required  in 
small  or  separated  units. 

These  considerations  and  the  desire 
to  make  the  best  and  most  satisfactory 
tool  for  universal  operations  have  gov- 
erned the  design  of  the  Bantam  con- 
crete mixer,  manufactured  by  the 
Ransome  Concrete  Machinery  Com- 
pany. 

The  mixers  are  made  in  two  sir.es 
with  capacities  of  7  to  10  cubic  feet 
mixed  concrete  per  batch.  The 
mixer,  water  tank  and  engine  enclosed 
in  a  structural  steel  frame  provided 
with  light  steel  panels  to  completely 
protect  it,  mounted  on  a  steel  truck, 
weigh  from  2.800  pounds  to  5.150 
pounds,  according  to  size  and  type  of 
engine.  They  are  equipped  with  a 
power  loader  and  with  steam  or  gaso- 
line engine  as  preferred,  and  combine 
rapid,  thorough  mixing  with  fast  dis- 
charge for  any  product,  no  matter  how 


dry.  This  is  particularly  advantag- 
eoul  for  curb  and  gutter  work,  where 
the  forms  are  usually  stripped  as 
quickly  as  possible  They  are  claimed 
to  be  excellent  mortar  mixers,  for 
which  pur|H>se  they  are  frequently  ex- 
clusively used. 

The  large  size,  driven  by  a  4  h.  p. 
engine  developing  at  least  25  per  cent 
excess  power,  is  provided  with  a 
builder's  hoist  which  has  a  capacity 
of  750  pounds  on  a  single  line  at  125 
feet  per  minute.  Special  attention 
given  to  improvements  in  the  chains, 
rollers  and  door  hanger  hub,  are 
claimed  to  eliminate  about  all  of  the 
troubles  that  can  be  foreseen  for  a 
machine  of  this  class, 

LAKEWOOD  COXSTRtJCTIOX 
PLANT 

Bulletin  No.  2»-B  of  the  Lakewood 
F.ngineering  Company  is  prepared 
with  the  idea  of  service  to  road  con- 
tractors and  thus  is  of  more  interest 
and  value  than  a  mere  catalog  or  speci- 
fications of  the  up-to-date  plant  and 
the  equipment  that  it  enumerates.^  in- 
cluding concrete  paving  machines, 
-team  engines.  portable  pumping 
plants,  locomotive  unloading  cranes, 
portable  concrete  mixers  and  a 
variety  of  standard  cars,  track  and 
other  standard  plant. 

Among  the  special  equipment  is  the 
Lakewood  concrete  road  finisher,  a 
machine  that  spreads,  tamps,  and  Ivelt- 
fraishei  the  road  surface  by  _  power 
with  rapidity,  economy  and  efficiency. 
There  is  also  a  lotch  transfer  attach- 
ment for  the  mixing  machine  that  con- 
sists virtually  of  a  small  tilting  boom 
derrick  mounted  alongside  the  ma- 
chine on  two  extra  wheels  and  oper- 
ated without  extra  power  by  the 
weight  of  the  descending  skip  so  as 
to  dump  complete  batches  of  aggre- 
gate quickly  and  easily  into  the  charg- 
ing skip. 

The  bulletin  devotes  several  pages 
to  the  discussion  and  illustration  of 
methods,  plant  and  equipment  for 
storing,  transporting,  handling  and 
charging  aggregate,  cement  and  con- 
crete for  road  construction.  These 
are  illustrated  by  photographs  show- 
ing the  charging  of  the  concrete  mixer 
and  by  diagrams  giving  two  separate 
plant  layouts  one  of  which  shows  a 


single  road  concreting  plant  served 
by  a  single-track  service  line  laid  on 
subgrade,  while  the  other  shows  two 
concreting  plants  moving  in  the  same 
direction  and  served  by  rolling  stock 
operated  on  a  single-track  line  ex- 
tended in  both  directions  from  the 
storage  pile  alongside  the  alignment  of 
the  concrete  road  and  shifted  to  keep 
pace  with  the  advance  of  the  machines 
on  the  latter. 

IRRIGATION  IKPPL1KS 

The  new  catalog  No.  11  of  the  R. 
Hardesty  Manufacturing  Company- 
has  descriptions,  illustrations  and  dia- 
grams of  supplies,  equipment,  and 
plant  for  irrigation  purposes.  It  is 
printed  on  123  pages  of  heavy  calen- 
dered paper  and  includes  various  useful 
formulas  and  tables  such  as  the  vel- 
ocity of  flew  of  wcter.  capacity  of 
flumes,  safe  loads  on  wooden  columns 
and  beams,  the  flow  of  water  through 
pipes  and  orificics  and  construction 
blueprints,  making  it  somewhat  re- 
semble a  hand  book  as  well  as  a  de- 
scriptive catalog.  One  inset  gives 
Kuttcrs  formula  with  an  example  and 
with  a  graphical  diagram. for  the  com- 
plete solution  of  the  formula  by  in- 
spection. 

The  principal  items  listed  include 
automatic  irrigation  dams,  flumes  and 
their  accessories,  gates,  pipes,  pipe  fit- 
tings, valves,  radial  gates,  gate  hoists, 
shear  gates,  hand  pull  lateral  gates, 
screw  lift  gates,  diversion  gates, 
flume  inlets  and  cut-off  aprons  and 
other  articles.  The  same  company  is- 
sues special  catalog  N'o.  10  and  cata- 
logs of  corrugated  culverts,  flumes, 
street  and  highway  signs. 

HEWER  GATES 

Various  types  of  gate  valves,  later- 
al gates,  canal  ami  reservoir  gates, 
high  presurc  reservoir  gates,  diversion 
gates,  hand  wheels  and  stems  for 
gates,  pedestal  gate  lifts,  loose  gates, 
metal  flumes,  and  the  light  metal  mea- 
suring devices  and  adjustable  irriga- 
tion dams  primarily  designed  for  irri- 
gation supplies,  supplied  by  the  R. 
Hardesty  Manufacturing  Company, 
include  a  number  of  items  convenient- 
ly available  foe  service  in  sewers  and 
sewage   disposal  operations. 
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STANDARD    GRAVITY  HULLEH 
CONVEYOR* 

As  the  name  implies,  the  equipment 
put  on  the  market  by  the  standard 
Conveyor  Company  provides  for  the 
transfer  of  a  larRc  range  of  building 
and  construction  materials  by  the 
force  of  gravity  without  involving  the 
development  or  application  of  mechani- 
cal power.  It  is  only  necessary  to 
provide  a  slightly  inclined  pathway 
between  the  terminals  and  the  ma- 


TRAXSPORTINO  BRICKS  ON 
ORAV1TV  ROLLER  CONVEYOR 

ttrials  or  articles  practically  trans- 
port themselves  rapidly,  continuously 
and  safely  requiring  only  to  be  loaded 
and  unloaded  from  the  transporter. 

The  transporter  consists  simply  of 
a  continuous  system  of  easily  oper- 
ated horizontal  hollow  transverse 
rollers  in  a  plane  inclined  about  1 :24, 
and  on  a  straight  or  curved  alignment. 
The  rollers  are  light  and  rigid  with 
ai)ti-frictkffl  ball  bearings  and  arc 
made  up  in  standard  units  with  light 
frameworks  10  feet  long  adjustably 
supported  oh  portable  stahlc  angle- 
iron  trestles  that  provide  a  great  de- 
gree of  flexibility.  They  arc  made  in 
different  weights  and  sizes  to  suit  dif- 
ferent requirements.  They  arc  very 
easily  installed  and  shifted  and  require 
little  or  no  maintenance,  repairs  and 
attention.  They  are  particularly  useful 
for  loading  and  unloading  cars  and 
trucks  and  for  delivering  materials. 

For  handling  bricks,  the  latter  may 


be  placed  on  them  in  groups  supported 
directly  on  the  rollers  or  they  may 
be  set  on  pallets  facilitating  their 
rapid  removal  in  definite  quantities. 
Pallets  are  also  useful  for  handling 
stacks  of  cement  to  and  from  the 
storehouse  or  to  the  concrete  mixer 
and  may  be  conveniently  connected  by 
»hori  light  chains  ».  facilitate  then  re- 
turn, for  handling  tiles,  concave  cast 
rollers  fitting  the  tile  section  are 
recommended.  Lumber,  steel  rods, 
reinforcing  bars,  and  many  other  sup- 
plies and  materials  can  he  handled 
by  the  gravity  system,  effecting  great 
saving  of  labor  and  time. 
>EW    AUTOMOBILE   FIRE   TBI  TK 

Announcement  is  made  of  the  de- 
velopment of  a  new  3-ton  fire  truck 
by  the  Four  Wheel  Drive  Auto  Com- 
pany, makers  of  FWD  trucks.  It  has 
an  unusually  powerful  special  type  J. 
V\  isoonsin  motor,  with  a  five  and  one- 
tenth  inch  bore  and  a  five  and  one- 
half  inch  stroke,  developing  42  h.p. 
S.A.li.  The  type  B  rotary  pump, 
driven  through  a  two-speed  transmis- 
sion, has  a  capacity  of  500  gallons  at 
130  pounds  pressure. 

Complete  modern,  lire-fighting  equip- 
ment is  mounted  on  the  body,  which 
is  9  feet  long.  4  icct  wide  and  22 
inches  deep.  A  speed  of  twenty-five 
miles  per  hour  can  be  attained. 


TECUMtAL   ADVISORY  CORPORA- 
TION 

Technical  Advisory  Corporation, 
with  offices  at  132  Nassau  Street,  New 
York  City,  has  recently  been  organized 
to  act  as  consulting  engineers  and  in- 
dustrial economists  and  advisers.  The 
officers  of  the  new  organization  are : 
President,  Campbell  Scott;  vice-presi- 
dent and  treasurer,  Ernest  P.  Good- 
rich, and  vice-president  and  secretary, 
William  D.  Ennis.  , 

HI.VW-KNOX  PERSONNEL 

Dcwitt  Clinton  Grove,  past  vice- 
president  of  'the  Technical  Publicity 
As-.o.ni<«  ••.  h.iv  become  advertising 
manager  of  the  Blaw-Knox  Co.,  of 
Pittsburgh,  manufacturers  of  Blaw 
Buckets,  Blawforms  for  concrete  con- 
struction. Prudential  Steel  Buildings, 
Knox  Water-Cooled  Doors  and  ports. 
Transmission  Towers,  and  structural 
and  plate  steel  products.  Mr.  Grove 
succeeds  George  I-ind,  who  resigned 
July  1st,  to  enter  the  agency  field  as 
head  of  the  Technical  Publicity  Co., 
of  Pittsburgh. 

Mr.  Grove  came  to  the  Blaw-Knox 
Companv  from  the  H.  S.  Cameron 
Pump  Co..  a  subsidiary  of  the  Ingcr- 
soll-Rand  Co..  where  he  was  in  charge 
of  the  advertising  department.  Previ- 


ORAVITY  ROLLER  CONVEYOR  SYS- 
TEM    WITH     A 1  Ut'STABLE  TALI. 
SUPPORTS 


THRBB-TON  MRS  TRUCK  BQUIP  PKl>  with  S00-OALLON  ROT  ART  PUMP 

^^^^^^^^^^^^^^^^^^^^^^^    ous  to  that,  he  handled  the  advertising 

of  mining  machinery  and  other  equip- 
ment for  the  Ingersoll-Kand  Co.  For 
eight  years  before  this  he  was  adver- 
tising manager  of  the  Deihl  Manu- 
facturing Co.,  of  Elizabethport.  He 
was  chairman  of  the  executive  com- 
mittee of  the  Elisabeth  Advertising 
Club. 

Another  new  man  in  the  Rlaw-Knox 
advertising  department  is  Leo  Robin, 
a  former  newspaper  editor  of  Pitts- 
burgh, who  in  connection  with  other 
duties  is  editing  "Blaw-Knox  Life," 
the  company's  house  organ. 


INDUSTRIAL  NOTES 


HKHBKIIT   POST  (JRKK  V    A  >  D  A«- 
lOCIATBfl,  INC 

Herbert  Post  Green.  K.  B.  Black. 
John  C.  Prior.  Austin  \\  Lord,  and 
W.  S.  Manning,  have  opened  an  archi- 
tectural and  engineering  office  in  New 
York  with  branch  offices  in  Kansas 
City,  Missouri  and  Columbus.  Ohio 

Besides  ordinary  design  and  con- 
struction services  the  firm  will  offer 
special  services  to  architects,  engineers 
owners  and  contractors  and  will  act 
as  arbitrers  between  them. 
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DEVIL'S  GATE  DAM  ON  ARROYO  SKCO,  SOUTHERN  CALIFORNIA 
(Description  of  this  (lain  will  be  itiven  In  nut  week's  issue 
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[The  Austin-Western  Road  Machinery  Co. 

This  Complete  Line 


Motor  Hollers 
Steam  Rollers 
Scarifiers 
Rock  Crushers 
Stone  Screens 
Stone  Elevators 
Portable  Bins 
Quarry  Cars 

Stone  Spreaders 

Draa 


Roftd  Oilers 
Road  Graders 
Elevating  Graders 
Dump  W  agons 
Street  Sprinklers 
Street  Sweepers 
Motor  Sweepers 
Road  Plows 
Wheeled  Serapers 
Scrapers 


In  this,  the  complete  Austin-Western  line,  is  to  he 
sound  everything  a  contractor  or  a  municipality 
may  need  for  the  building  of  roads  or  streets — 
from  crushing  the  rock  to  sweeping  a  finished 
pavement. 

Hack  of  this  e\tensi\e  line  is  an  efficient  service 
organization  with  branch  offices  ndvantageouslv 
plaeed  at  logical  distribution  points— as  shown  by 
our  list  of  branch  offices  at  bottom  of  this  page. 

We  picture  four  members  of  the  Austin- Western 
inc.  We  would  like  to  illustrate  and  describe  nil 
our  products.  Permit  us  to  do  so  by  means  of  our 
special  catalogs  and  specific  information  about 
those  particular  machines  you  may  lie  most  inter- 
ested in. 


The  Austin -WEvStkrn  Road  Machinery  Co. 


NEW  YORK 
ALBANY- 
DALLAS 

OKLAHOMA  CITY 


BOSTON 
rlllLAOLimiA 
SI  PAUL 
MEMPHIS 


CHICAGO 

RICHMOND 
SAL  I  LAKH  CITY 
NASHVI1 1 1- 
ATLANTA 


QOUJMBUS 
LOUISVILLE 
PITTSBURGH 
LOS  ANGELES 


NEW  ORLEANS 

JACKSON.  MISS. 

roan  and.  ore. 

san  FflANCfSGO 
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Constructing  Water  Supply  Works 

of  Winnipeg* 

By  W.  G.  Chacc.  Chief  Engineer,  Greater  Winnipeg  Water  District 


Important  Construction  Features ;  Service  Railroad,  Diversion  Dyke,  Uni- 
form Aggregate  Supply-  Contractors  Camps,  Excavating  and  Handling  Earth, 
Preparation  of  Foundations,  Concreting  Invert  and  Arch,  Manufacturing 
Large  Pipes,  Surge  Tank,  Tunnel  and  Shaft  Work,  Trouble  from  Alkali  Soil. 


*** During  the  season  of  1914  there  were  un- 
dertaken and  completed  the  following  works  pre- 
paratory to  the  construction  of  the  Winnipeg 
aqueduct:  An  earth  filled  dyke  one  and  one-half 
miles  long  built  in  about  fourteen  feet  of  water 
for  the  purpose  of  excluding  from  the  intake 
water  the  discharge  of  the  swamp-fed  Falcon 
River,  whose  color  was  very  dark ;  a  standard 
gauge  railway  with  one  hundred  and  two  miles  of 
trackage  upon  the  right  of  way  chosen  for  the 
aqueduct ;  and  a  telephone  line  of  No.  14  copper 
wire  on  wooden  poles. 

FAI.CON  DYKE 

The  Falcon  River  Dyke  is  a  structure  designed 
purely  as  a  guiding  wall  to  divert  the  flow  of  the 
Falcon  River  across  the  westerly  end  of  Indian 
Bay  into  an  adjoining  body  of  water,  Snowshoe 
Bay,  through  a  canal  across  the  neck  of  land 
separating  these  two  bays.  The  material  for  it 
was  obtained  from  a  suitable  deposit  of  sand 
located  a  few  hundred  feet  north  of  the  north 
end  of  the  dyke.  It  was  excavated  with  steam 
shovel  and  delivered  by  means  of  dinky  and  four- 
yard  cars  into  place. 

The  building  of  a  trestle  was  avoided  by  the 
use  of  a  scow  held  out  from  the  advancing  end 
of  the  dyke  with  heavy  stringer  timhers  upon 
which  the  railway  track  was  extended;  the  full 
cars  were  backed  up  over  these  stringers,  were 

'Excerpt  of  a  paper  preaented  to  ihe  American  Water  Work» 

Association   in  Convention   at   Montreal.    toe  2\  1921.  Accom- 

fanyinff   paper   by    Jamr«    H.    Fuerten.   cnmultinjc  engineer  and 

•'<•.■.••  -•.  which  was  ptibli«hed  In  July  J,  et.  icq, 


dumped  at  the  end  of  the  dyke  and  the  empties 
were  run  out  on  to  the  scow  until  the  train  had 
been  disc  barged.  This  method  was  continued 
until  the  southerly  shore  was  reached  when  the 
scow  was  removed  and  a  slight  trestle  of  short 
length  permitted  the  closure  of  the  dyke  against 
the  shore.  The  easterly  exposed  face  of  the  dyke 
was  heavily  riprapped  with  rock  from  a  borrow 
pit  located  at  the  north  end  of  the  structure.  »  *  * 

RAILWAY 

No  great  difficulty  attended  the  construction 
of  a  railway  although  most  of  the  route  was 
swamp  covered  and  surface  drainage  was  a  first 
essential,  the  country  being  so  flat.  The  grade 
was  built  up  from  side  borrow  entirely  and  for 
several  miles  this  borrow  consisted  of  nothing 
more  solid  than  peat  particularly  on  the  summit 
of  land  separating  Lake  of  the  Woods  from  the 
Lake  Winnipeg  drainage.  Gravel  pits  were 
found  at  convenient  intervals  and  the  work  of 
ballasting  was  about  eighty  per  cent  completed 
at  the  close  of  the  season. 

The  construction  of  this  railway  was  jm*> 
qua-non  of  the  successful  building  of  the  aque- 
duct. The  country  traversed  was  virgin  land 
between  miles  40  and  96,  and  nearly  altogether 
swamp  covered.  No  highways  were  available  for 
the  transport  of  material  for  construction  nor 
could  any  be  built  cheaply ;  railway  transport 
was  recognized  immediately  as  the  key  to  rapid 
Construction  <>f  the  aqueduct.  *  *  * 
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WALKING  nilBDOE  EXCAVATING  TtiRNCH 


The  right  of  way  chosen  was  generally  three 
hundred  feet  in  width  from  the  reservoir  site 
near  Transcona  at  Mile  13  to  Mile  74;  thence  to 
Mile  84,  the  Rirch  River  forms  one  boundary ; 
and  thence  eastward  to  the  intake  the  general 
width  chosen  was  500  feet,  chiefly  because  the 
maximum  depth  of  cut  necessary  for  the  crossing 
of  the  height  of  land  was  in  the  neighborhood  of 
23  feet  and  the  material  to  be  excavated  consist- 
ing of  7  feet  of  peat,  10  15  feet  of  sand  and  sandy 
clay  to  a  waxy  clay  floor.  That  the  accomoda- 
tion afforded  by  so  wide  a  right  of  way  was 
warranted  by  the  experience  of  construction,  for 
numerous  slides  occurred,  spoil  from  which  had 
to  be  thrown  in  places  over  150  feet  away  from 
the  trench. 

district  supplied  concrete  am;re<;ate 
For  purposes  of  rapidity  in  construction  it  was 
early  determined  that  the  work  should  be  let  in 
sections  of  moderate  lengths;  this  policy  also 
encouraged  the  engagement  of  local  contracting 
organizations  but  it  involved  that  the  Water 
District  itself  should  operate  the  system  of  trans- 
port and  should  excavate  and  supply  the  sand, 
gravel  and  crushed  stone  for  the  manufacture  of 
concrete.  Gravel  pits  were  not  to  be  found  of 
a  satisfactory  quality  convenient  to  each  eighteen 
or  twenty  mile  stretch  of  the  structure ;  and  con- 
fusion would  have  been  the  result  from  any  effort 
toward  the  subdivision  of  the  responsibility 
either  for  the  supply  of  material  or  for  the  trans- 
port of  plant  and  material. 

The  Water  District  therefore  selected  after 
test  two  satisfactory  sources  of  sand  and  gravel 
supply  and  throughout  the  major  portion  of  the 
time  of  construction  the  District  supplied  a  mix- 
ture of  sand  and  gravel  concrete  aggregate  upon 
platforms  opposite  the  contractors'  working 
points.    The  policy  of  supplying  mixed  material 


DRAGl.i.NE  I  rSED  IfiR  Rol'I.II  TRIMMING  TRENCH 


not  only  minimized  the  quantity  of  rolling  stock 
necessary  for  the  work  but  also  permitted  assur- 
ance of  the  use  of  a  uniform  material  throughout 
the  entire  mileage  of  the  aqueduct.  The  difficul- 
ties of  inspection  of  concrete  making  and  mixing 
were  also  greatly  diminished  thereby  and  the 
cost  to  the  contractors  for  the  manufacture  of 
concrete  was  necessarily  less  than  would  have 
been  the  case  had  sand  and  gravel  or  crushed 
stone  been  supplied  separately. 

TESTS 

In  determining  the  quality  of  this  uniform  con- 
crete aggregate  a  series  of  laboratory  tests  were 
carried  out  during  the  winter  of  1914-15  in  an 
effort  to  determine  the  mixture  of  Portland 
cement  and  of  aggregate  for  the  production  of  a 
concrete  which  would  be  water  tight,  sufficiently 
strong  in  compression  and  at  the  same  time  not 
wasteful  of  cement.  These  experiments  were 
carried  on  with  mixtures  containing  only  one 
barrel  of  Portland  cement  per  cubic  yard. 

It  was  ultimately  determined  that  by  the  use  of 
a  proper  proportion  of  dust  or  fine  sand  in  a  fairly 
graded  sand  a  6-inch  wall  of  concrete  could  be 
made  impervious  to  water  under  pressure  of  80 
pounds  per  square  inch,  the  test  adopted.  (Re- 
cently investigators  have  been  able  to  make 
1-inch  slabs  impervious  against  similar  pressure 
and  by  similar  means).  This  subject  was  dis- 
cussed in  a  paper  read  by  the  writer  and  Mr.  D. 
L.  McLean  before  the  Engineering  Institute  of 
Canada  in  1916. 

The  Water  District'  having  determined  upon 
the  policy  of  supplying  the  sand  and  gravel  to 
the  contractors,  determined  also  to  supply  the 
necessary  Portland  cement  under  purchase  con- 
tracts and  thereby  to  ensure  a  uniform  cement 
for  the  entire  project.  Such  a  supply  was  obtained 
in  Winnipeg  from  the  mills  of  the  Canada  Cement 
Company  and  by  virtue  of  the  local  sources  be- 
ing available  the  supply  was  kept  steady  and 
deliveries  were  prompt  as  required;  storage  of 
cement  by  the  District  was  thus  avoided. 

TRAFFIC  ON  SERVICE  RAILWAY 

The  total  traffic  over  the  District  railway  dur- 
ing the  period  of  construction  was  fairly  heavy, 
carloads  of  aggregate  contained  23  cubic  yards 
each  or  a  total  weight  of  130.000  pounds  per  unit ; 
the  rate  of  consumption  of  concrete  materials 
ran  as  high  as  1,200  cubic  yards  per  day  and  the 
principal  source  of  supply  was  located  at  Mile  31. 

Throughout  the  entire  construction  approxi- 
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mately  1,000,000  cubic  yards  of  sand  and  gravel 
were  moved  for  concrete  manufacture ;  for  the 
building  up  of  trench  foundation  where  firm  soil 
was  at  too  low  an  elevation;  and  for  backfill 
where  native  and  local  materials  were  scarce. 
This  traffic  was  in  addition  to  the  haulage  of 
Portland  cement  —  about  600,000  barrels — the 
distribution  of  contractor's  plant  and  reinforcing 
steel  for  the  transport  of  passengers.  A  tri- 
weekly mixed  train  served  to  distribute  plant, 
cement  and  steel,  and  meet  the  requirements  of 
passenger  movement ;  aditional  trains  handled 
the  sand  and  gravel. 

INTAKE 

The  site  chosen  for  the  intake  is  a  rock  cut  on 
the  Peninsula  which  forms  the  north  end  of  the 
Falcon  dyke.  Gathering  walls  of  rock  fill  over  a 
sand  core  extended  about  200  feet  into  the  lake 
to  permit  the  draught  of  water  from  a  sufficient 
depth.  A  concrete  chamber  located  in  the  rock 
cut,  houses  the  trash  racks,  the  screens,  the  sluice 
gates  and  stop  logs  which  provide  the  control  of 
water  discharged  into  the  aqueduct;  this  build- 
ing was  covered  with  earth  to  lines  coinciding 
with  the  profile  of  the  peninsula. 

During  construction,  a  cofferdam  of  sand  across 
the  opening  between  the  gathering  walls  pro- 
vided the  shelter  for  the  rock  excavations.  This 
type  of  cofferdam,  easily  protected,  easily  main- 
tained and  easily  removed,  was  quite  satisfac- 
tory. *  *  * 

CONTRACTORS-  CAMPS 

Speaking  generally  each  contractor  endeavored 
to  keep  his  work  concentrated  at  each  camp  and, 
excepting  for  backfilling  operations,  the  excava- 
tion, trench  trimmings  and  aqueduct  building 
were  confined  within  a  distance  of  one-half  mile 
in  each  case.  The  number  of  camps  per  contract 
varied  from  two  to  five  depending  upon  the  possi- 
ble rates  of  construction ;  the  total  number  of 
camps  during  the  successive  years  were:  1915, 
eleven  camps;  1916,  fourteen  camps;  1917,  twenty 
camps;  1918-  twenty-two  camps;  besides  those 
operated  at  the  District's  sources  of  material 
supply,  three  in  number.  The  maximum  number 
of  men  engaged  upon  the  project  was  about  2,500. 

EARTH  HANDLING 

The  methods  of  handling  earth  varied  con- 
siderably ;  on  the  easterly  47  miles,  Bucyrus 
draglines  of  from  %  to  i'/i  cubic  yards  capacity 
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were  used  for  excavating  and  for  backfilling. 
These  draglines  were  especially  designed  to  be 
self  propelling  and  were  supported  upon  the 
swamp  surface  by  means  of  timber  pads  built  in 
sections,  the  machine  itself  being  mounted  upon 
rollers. 

Between  Miles  31  and  51  a  few  steam  shovels 
were  used  with  greater  or  less  success;  these 
were  supplemented  by  means  of  draglines.  Be- 
tween Miles  13  and  31  walking  dredges  were 
used ;  here  the  cut  was  generally  shallow  and  the 
soil  fairly  firm.  Each  type  of  machine  had  its 
advantages  but  speaking  generally  the  dragline 
seemed  the  most  suitable  device. 

Throughout  the  easterly  47  miles  the  spoil  of 
excavation  was  dumped  close  to  the  trench  and 
was  formed  into  an  elevated  grade  for  a  dinky 
railway  track  used  to  distribute  the  mixed  con- 
crete; earth  so  placed  was  convenient  for  back- 
filling but  was  occasionally  the  cause  of  slips  of 
the  trench  wall,  in  which  event  the  tramway 
grade  was  maintained  by  means  of  pole  trestles. 

Payment  for  the  work  of  excavation  was 
limited  to  fixed  slopes  of  the  trench  walls  namely 
one  horizontal  on  three  vertical  in  firm  soil,  and 
one  horizontal  on  one  vertical  in  soil  which  would 
not  stand  on  steep  slopes.  Machine  excavation 
was  permitted  to  within  6  inches  of  the  deter- 
mined Moor  grade,  and  it  was  required  that  the 
remainder  of  the  earth  should  be  removed  by 
hand. 

DRAINING  AND  Pl'MPING 

As  all  of  the  trench  grade  lay  below  the  ground 
water  level  the  problem  of  handling  ground  water 
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seepage  and  trench  floor  seepage  was  constantly 
a  prominent  one.  Notwithstanding  this  fact  it 
was  possible  to  obtain  compliance  with  the  re- 
quirements of  the  specifications  that  all  concrete 
must  be  laid  in  the  dry. 

This  was  accomplished  by  means  of  a  system 
of  side  wall  trench  drains  and  of  a  center  line 
depressed  drain  lined  with  a  wooden  box  with 
transverse  cover  slats  and  surrounded  with  COafSC 
gravel  or  broken  stone.  Diaphragm  pumps  oper- 
ated by  gasoline  were  successful  in  maintaining 
the  ground  water  below  the  grade  of  the  trench 
floor.  Trimming  of  the  surface  of  the  earth  for 
the  reception  of  concrete  was  not  permitted  until 
the  hour  of  concrete  placing,  and  by  observance 
of  this  rule  the  preservation  of  a  firm  surface  for 
the  receipt  of  concrete  was  assured. 

(To  be  Continued) 


Higher  Water  Pressure  for  St.  Paul 

In  order  to  increase  the  water  pressure  in  the 
down-town  section  of  St.  Paul,  J.  W.  Kelsey, 
superintendent  of  the  water  department,  has  pre- 
pared plans  for  a  new  6,000,000-gallon  reservoir 
to  be  built  adjacent  to  the  McCarron  pumping 
station  and  carried  about  50  feet  higher  than  the 
present  reservoir.  This  was  the  result  of  a  peti- 
tion from  the  business  men  for  greater  pressure, 
they  stating  that  at  present  water  cannot  rise 
higher  than  the  third  floor  of  some  of  the 
buildings. 


The  Water  Works  of 
De  Land,  Florida 

Chief  among  the  advantages  which  the  citizens  of 
De  Land,  Fla.,  claim  for  their  city  is  a  supply  of 
artesian  water  unlimited  in  quantity  and  of  ex- 
ceptional purity.  As  to  the  quality,  the  Board  ot 
Awards  of  the  St.  Louis  World's  Fair  gave  a  medal 
to  the  water  from  the  sister  town  of  Orange  City, 
as  the  world's  finest  water,  and  De  Land's  water  has 
the  same  origin.  The  state  chemist  has  made  the 
following  analyses  of  the  De  Land  water. 

Color   none 

Sediment   none 

Turbidity  I  ."..none 

Odor,  cold   none 

Odor,  hot   none 

Reaction  to  litmus  paper   slightly  alkaline 

Total  solids  by  evaporation   170.00  p.  p.  m. 

Loss  on  ignition   1.940  p.  p.  m. 

Fixed  residue   lt>8.0G0 

Free  ammonia   006 

Albuminoid  ammonia   042 

Chlorine   11.120 

Nitrogen  as  nitrates   080 

Nil  rates   none 

The  water  works  are  in  charge  of  city  engineer 
•  ieorge  Hill,  who  has  been  identified  with  every 
engineering  project  in  and  near  De  Land.  He  oper- 
ated the  first  locomotive  over  a  short  road  between 
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De  Land  and  the  St.  Johns  river,  later  was  chief 
mechanical  engineer  of  the  largest  saw  and  planing 
mill  in  this  section  of  the  state,  and  has  been  in 
charge  of  the  water  works  since  1909. 

The  water  works  was  installed  in  1890,  its  first 
equipment  consisting  of  a  30  horsepower  boiler, 
;i  small  pump,  stand  pipe  and  one  of  the  present 
wells.  The  population  then  was  slightly  under  1500. 
Today  the  population  is  over  5000  and  the  equip- 
ment comprises  a  50  horsepower  Ames  boiler,  a 
."0  horsepower  Casey  and  Hedges  boiler,  one  10- 
inch  well  270  feet  deep  and  one  ti-inch  well  400  feet 
deep,  each  operated  by  a  duplex  steam  pump,  and  a 
standpipe  of  47,000  gallons  capacity  on  a  reinforced 
concrete  trestle  100  feet  high.  The  plant  has  » 
capacity  of  2J4  million  gallons  per  day.  Wood  is 
the  principal  fuel  used  under  the  boilers  and  a 
reserve  stock  ample  for  .'10  days  is  always  held  in 
reserve.  There  arc  about  1000  taps  in  service  and 
about  43  applications  for  buildings  under  construc- 
tion.  Ninety-five  per  cent  of  the  water  used  passes 
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through  meters.  There  are  68  hydrants  for  fire 
protection  and  street  use  and  2G  miles  of  mains 
from  10  inches  in  diameter  down. 

The  minimum  rate  is  $4  per  quarter,  with  an  ex- 
cess rate  of  15  cents  per  thousand  gallons  for  all 
ever  10.000  gallons;  the  only  exception  from  this 
being  a  flat  rate  of  15  cents  per  thousand  gallons 
for  florists  and  truck  gardeners.    During  the  past 


three  years,  the  cost  of  operation  has  averaged 
$i>,500  annually,  while  during  the  same  period  the 
gross  income  has  averaged  about  $12,000,  leaving 
a  net  income  of  $5,500.  Surrounding  the  plant  is 
a  small  park  where  abundance  of  flowers  and  semi- 
tropical  shrubbery  and  careful  attention  to  the  neat- 
ness of  the  entire  property  make  it  an  attractive 
spot. 


Building  a  N.  J.  State  Highway  of  Concrete 

Four  and  one-half  miles  of  18-foot  concrete  highway  at  Pompton  Plains  well 
equipped  with  sand,  gravel  and  stone  producing  facilities  and  well  selected 
construction  plant  insuring  first-class  results. 


Section  1  of  route  9  of  the  New  Jersey  Highway 
Department  consists  of  about  miles  of  concrete 
roadway  18  feet  wide,  0  inches  thick  at  the  edges 
and  inches  thick  at  the  crown,  and  having  on 
each  side  a  shoulder  surfaced  with  U-inehes  of 
bituminous  macadam  3  feet  wide,  adjacent  to  which 
is  a  French  drain  8  inches  wide  o.i  top  with  an 
open-joint  pipe  laid  in  the  bottom  and  covered  with 
broken  stone. 

The  road  has  a  nearly  straight  alignment  with 
maximum  grades  of  1  per  cent  and  is  located  on 
the  line  of  an  old  macadam  road  24  feet  wide.  The 
r.cw  grade  varies  somewhat  from  the  old,  being  in 
most  cases  above  the  latter,  and  requiring  about 
i.000  yards  of  excavation  and  U.000  yards  of  fill 
derived  from  the  contract  excavation  and  from  the 
sand  pit. 

The  construction  involves  about  20,000  linear 
feet  of  French  drain,  3,000  feet  of  12,  IS  and  18- 
inch  agricultural  tile  drain-pipe,  four  drainage 
ditches  with  an  aggregate  length  of  :{,.~>00  feet,  2,000 
linear  feet  of  wood  hand  rail,  100  linear  feet  of 
pipe  rail.  5  brick  manholes,  and  about  12,000  cubic 
yards  of  1  ;2  concrete  foundation  made  with  Fenn 
Allen  cement  and  ^-inch  and  l^-inch  trap-rock, 
and  16.000  spuare  yards  of  6-inch  asphaltic  ma- 
cadam surface  The  contract  was  awarded,  on  a 
unit  cost  basis,  to  the  firm  of  Harrop  &  Shannon 
for  about  $200,000. 




SAND  PIT 

The  road  passes  through  the  village  of  Pomp- 
ton  Plains,  which  is  about  midway  between  the 
extremities  of  this  contract  section.  The  con- 
tractor's headquarters  are  established  there  in 
charge  of  James  R.  Donnelly.  A  few  hundred 
feet  from  his  office,  the  contractor  has  opened  a 
sand  and  gravel  pit  where  a  yS-yard  Keystone 
shovel  has  stripped  off  the  loam  from  a  300  x 
500-foot  area  to  a  depth  of  from  5  to  8  feet,  and 
another  shovel  of  the  same  make  and  size  is 
digging,  for  the  screening  plant,  sand  and  gravel 
from  a  cut  about  25  feet  wide  and  10  feet  deep 
that  extends  across  the  full  length  of  the  sand  pit. 

The  sand  excavation  shovel  delivers  to  three  1- 
yard  side-dump  cars  hauUd  over  24-inch  gage 
industrial  track  and  dumped  into  the  depressed 
hopper  of  a  bucket  elevator,  which  raises  the 
materials  about  30- feet  to  the  set  of  three  cylin- 
der screens.  These  discharge  into  overhead  stor- 
age bins  of  about  150  yards  capacity  which  arc 
divided  into  three  compartments  for  sand,  coarse 
gravel  and  tine  gravel  rcspectivly. 

The  horizontal  floor  of  the  bin  is  pierced  with 
three  holes  commanded  by  sliding  steel  gates  10 
feet  above  the  roadway,  by  levers  that  provide 
for  the  discharge  of  sand  and  gravel  into  5-yard 
automobile  trucks  spotted  on  the  service  road 
under  the  bin.    The  screening  and  elevating  plant 
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STEAM  SHOVEL  EXCAVATING  IN  SAND  MT 

is  opperatcd  by  a  Corliss  »"  h.p.  steam  engine,  ami 
has  a  capacity  of  150  yards  per  day. 

The  capacity  of  the  excavating  above!  is  nearly 
twice  as  much  as  that  of  the  screening  plant 
and  part  of  its  product  is  delivered  directly, 
without  screening,  to  automobile  trucks  that 
enter  and  leave  the  sand  pit  on  a  plank  incline 
and  deliver  the  unscreened  sand  to  purchasers 
who  use  it  for  fill  and  to  the  contractor's  own 
trucks  for  use  as  fill  on  the  low  part  of  the  con- 
tract. Four  trucks  of  4  and  5  yards  capacity  haul 
the  fill  a  maximum  distance  of  two  miles,  making 
a  round  trip  in  about  40  minutes. 

SONE  QUARRY  AND  CRUSHER  PLANT 

Trap-rock  for  concrete  is  produced  at  the  rate 
of  a  little  more  than  100  yards  per  day  in  a 
quarry  leased,  opened  and  equipped  by  the  con- 
tractor on  a  hillside  about  4l/2  miles  from  the 
most  remote  point  of  the  contract  and  operated 
on  sub-contract  by  an  independent  superinten- 
dent. 

This  quarry  has  a  nearly  vertical  face  about 
40  feet  high  and  100  feet  long,  requires  little 
stripping  and  furnishes  satisfactory  materials 
which  break  into  small-size  stones  without  much 
block  drilling  or  sledging.  Usually  the  ledge  is 
shattered  by  drilling  two  tiers  of  holes  about  20 
feet  deep  and  8  feet  apart  in  both  directions.  The 
holes  are  drilled  by  a  Wood  impact  drill,  operated 
by  steam,  and  each  vertical  hole  is  charged  with 
cartridges  of  CO  per  cent  dynamite. 

The  shattered  stone  is  loaded  by  hand  into 
dump  cars  on  industrial  tracks  and  pulled  by 
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teams  a  maximum  distance  of  150  feet  to  the 
12x24-inch  Reliance  jaw  crusher,  the  product  of 
which  is  handled  in  a  standard  screening  and 
storage  plant  having  overhead  bins  with  about 
100  yards  capacity  provided  with  five  bottom 
gates  through  which  the  stone  is  delivered  to 
trucks.  The  average  product  of  the  quarry  is 
about  20  yards  of  screenings,  15  yards  of  J£ 
inch,  50  yards  of  1  V4-inch  and  40  yards  of  2-inch 
stone  in  one  9-hour  shift.  The  2-inch  stone  is 
rejected  from  the  screens  and  is  recrushed  in  a 
Farrell  crusher  which  is  operated  about  half  the 
time  and  delivers  to  a  smaller  portable  bin,  with 
a  capacity  of  40  yards  storage  and  four  side 
spouts  for  loading  trucks.  The  stone  crushers 
are  operated  by  a  10x12  inch  Farquhar  engine 
with  a  50-h.p.  steam  boiler,  which  also  supplies 
steam  for  the  rock  drill. 

CONTRACTORS  YARD 

Adjacent  to  the  sand  pit,  the  general  equip- 
ment and  storage  yard  for  the  work  has  been 
L-stablished,  with  a  200- foot  railroad  track  siding 
one  end  of  which  is  occupied  by  a  14x75-foot 
cement  storage  shed  with  a  capacity  of  about 
5  carloads  or  1500  barrels.  There  is  a  12x24-foot 
tool  shed,  an  8xl2-foot  gasoline  shed  (in  which 
there  are  generally  maintained  ten  60-gallon 
tanks),  an  8xl2-foot  oil  house  containing  five 
60-gallon  tanks  and  various  small  barrels  and 
tanks  for  kerosene,  lubricating  oils,  etc.  There 
is  a  lOxlO-foot  smith  shop,  several  small  sheds 
and  a  20x20-foot  mess  and  bunk  tent. 

There  is  also  a  10xl2-foot  empty  bag  storage 
shed  in  charge  of  a  man  who  is  constantly  em- 
ployed in  gathering  up  bags,  shaking  and  fold- 
ing an  average  amount,  when  the  work  is  in 
full  progress,  of  900  bags  a  day  which,  at  the 
present  price  of  25c  each,  makes  an  important 
item  of  saving  and  allowing  for  losses  should 
amount  to  over  $30,000  for  the  125,000  bags 
required  on  the  contract.  It  has  been  found 
necessary  to  pay  particular  attention  to  this  point 
because,  without  it,  large  numbers  of  bags  are 
lost,  stolen  or  destroyed. 

Besides  the  trucks  employed  in  handling  the 
materials,  there  is  a  lK-ton  Republic  utility 
truck  with  a  detachable  cover  used  for  general 
service  and  for  bringing  the  men  back  and  forth 
from  their  work.  The  superintendent  also  has 
a  five-passenger  touring  car  in  constant,  service. 

CONSTRUCTION  operations 

Where  there  is  no  excavation,  the  surface  of 
the  road  is  loosened  by  rooter  plows  (of  which 
there  are  three1)  drawn  by  one  of  the  two  10- 
ton  Buffalo  rollers.  The  fill,  if  any,  is  deposited 
on  the  prepared  surface  and  rolled  to  grade  with 
an  accurancy  of  about  !  inch. 

\bundance  of  broken  stone  and  sand  delivered 
by  the  automobile  trucks  are  always  deposited 
on  the  subgrade  in  advance  of  the  concreting, 
sufficient  for  at  least  two  days  supply.  Consid- 
i  rable  difficulty  has  however  been  experienced  in 
securing  cement,  the  lack  of  which  has  frequent- 
lv  caused  the  concreting  to  be  shut  down  entirely 
for  several  days  at  a  time. 
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At  the  site  the  cement  is  stored  in  lots  of  200 
bags  which  arc  piled  solidly  on  20-inch  x  22-foot 
platforms  made  of  a  pair  of  2-inch  planks  cleated 
together  and  covered  with  heavy  tar  paper.  With 
each  platform  there  is  provided  one  18x30-foot 
or  one  15x25  foot  tarpaulin  to  protect  the  cement 
bags  from  rain. 

A  large  number  of  Blaw  steel  forms  are  pro- 
vided and  are  kept  set  for  about  200  feet  in  the 
rear  of  the  concreting  machine  and  for  about  900 
feet  in  advance  of  it. 

The  concrete  is  mixed  in  a  1-yard  Kochrins' 
machine  supplied  by  11  wheelbarrow  men.  The 
concrete  is  laid  in  sections  12  to  15  feet  long,  with 
expansion  joints  75  feet  apart,  at  an  average  rate 
of  300  linear  feet  in  one  9-hour  shift,  a  speed 
which  it  is  expected  will  be  increased  if  a  suffi- 
cient supply  of  cement  can  be  maintained  in 
advance. 

After  the  concrete  has  been  placed  it  is  finished 
by  a  I-akewood  machine  operated  about  one-half 
the  time.  In  special  places,  however,  wherever 
the  consistency  of  the  concrete  requires  it,  the 
road  surface  is  additionally  finished  by  working 
with  a  long-handled  two-section  hand  roller. 

Water  for  the  concrete  mixer  and  for  saturat- 
ing the  hay  with  which  the  fresh  concrete  surface 
is  kept  covered  for  several  days  after  its  com- 
pletion, is  delivered  along  the  full  length  of  the 
line  through  a  special  pressure  pipe  installed  by 
the  contractor,  which  is  supplied  from  a  very 
large  spring  a  mile  from  the  roadway,  where 
there    is    located   a    2x3x3- fadl    Cameron  steam 
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pump  which  maintains  a  pressure  of  about  80 
pounds  in  the  2j4-inch  pipe  line  which  is  reduced 
to  2  inches  at  the  further  end.  The  line  is  run 
in  both  directions  and  pieces  are  taken  off  at  one 
end  and  put  on  at  the  other  as  the  work  advances. 

In  order  to  protect  the  fresh  concrete  from 
rain,  there  are  provided  enough  12xl8-foot 
covers  to  suffice  for  one  day's  run  and  these,  be- 
ing kept  always  a  short  distance  in  the  rear  of 
the  concrete  machine,  can  be  almost  instantly 
put  in  place  on  the  approach  of  a  storm  or  when 
the  work  is  left  at  night.  Each  frame  is  a  skele- 
ton roof  about  24  inches  high  in  the  center  and 
with  a  pitch  of  10  inches  from  the  longitudinal 
line  in  both  directions.  It  is  covered  with  chicken 
wire  on  which  there  is  a  layer  of  the  best  tar 
paper.  Each  frame  can  be  quickly  and  easily 
handled  by  four  men  and  their  use  gives  security 
against  any  damage  by  violent  showers, 

The  full  mixer  gang  requires  about  30  men 
and  the  maximum  force  employed  on  the  entire 
contract  at  one  time  is  75  men,  who  receive  as 
high  as  $7  each  per  day  for  common  labor. 

All  of  the  contract  work  is  now  completed 
except  the  concrete  which,  having  been  delayed 
by  lack  of  cement  and  by  backwardness  in  secur- 
ing right  of  way,  was  only  about  75  per  cent 
completed  on  July  1st. 


Large -Scale  Gravity  Storing  and  Handling 
for  Road  Materials 

The  W.  Z.  Williams  Company,  Macon.  Ga.,  is 
now  building  9y&  miles  of  concrete  highway  in 
Bibb  County,  Georgia,  with  an  equipment  carefully 
designed  to  reduce  to  almost  nothing  the  lal>or  of 
handling  the  concrete  materials. 

Cement,  broken  stone  and  sand  are  delivered  by 
tiie  railroads  to  a  spur  of  the  Macon  and  Birming- 
ham Railroad  that  crosses  at  right  angles  the  high 
way  under  construction  ne.ir  its  center  paint.  The 
spur  is  run  over  a  long  trest'e  built  of  timber  and 
containing,  under  the  standard-gage  track,  a  4.000- 
ton  storage  bin  .r»J0  feet  long  into  which  the  stan- 
dnrd-gage  12-yard  dump  cars  and  gondolas  in 
which  the  aggregate  is  received  arc  dumped,  as 
hauled  by  the  locamotives. 

Close  to  the  trestle  and  adjacent  to  another  spui  » 
of  the  railroad  is  a  cement  storage  house  about  230 
feet  long. 

A  21-inch-gage  service  track  runs  under  the 
trestle  bin  from  end  to  end,  passes  closv  to  and 
parallel  with  the  cement  house  and  is  continued  a 
short  distance  to  the  highway,  where  it  branches 
in  both  directions  and  is  extended  to  the  ends  of 
the  construction  work.  <  )n  this  service  track  there 
rre  installed  #8  Western  roadbuilders'  trucks,  each 
M|uip|>ed  with  two  Western  steel  batch  boxes  of  l- 
vard  capacity.  The  trains  of  cars  and  batch  boxes 
;  re  run  under  the  storage  bin,  from  which  llu  v  are 
fi'lfd  by  gravity,  cement  bags  are  emptied  into  them 
from  the  loading  platform  at  a  lower  level  as  they 
pass  the  cement  hou>e.  and  they  are  hauled  hy 
three  White  inb  gasoline  geared  locomotive"  to  the 
mixer,  where  the  batch  boxes  are  unloaded  as  re- 
quired by  a  standard  crane  attachment,  which 
dumps  the  contents  into  the  mixer  skip. 
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Each  gasoline  locomotive  hauls  a  train  of  10  to 
l:«  cars  of  concrete  materials  to  the  mixer,  and  the 
use  of  the  batch  boxes  arid  car  delivery  is  estimated 
to  save  the  labor  of  20  wheelbarrow  men  at  the 
mixing  machine. 

Besides  the  equipment  enumerated,  there  is  a 
four-bag  Koehring  mixer,  a  Lakcwood  concrete 
road  paver,  a  I^kewood  subgrader,  an  Austin 
"Giant"  road  grader,  a  Kelly-Springfield  road 
roller,  a  Western  service  car,  Blavv-Knox  steel 
forms  and  the  usual  equipment  of  wheel  and  drag 
scrapers  and  plows. 

The  contractors  were  fortunate  in  being  able 
to  locate  a  site  with  topogiaphy  favorable  to  the 
installation  of  this  plant,  and  in  being  able  to  build 
the  storage  bin  so  that  most  of  the  material  could 
be  salvaged  after  the  competion  of  the  job.  and 
so  that  the  bin  planks  could  be  sawed  in  a  local  mill 
already  installed  in  the  vicinity  by  the  con- 
tractor. 


Limiting  Motor  Truck  Loads 

No  class  of  pavement  has  yet  been  suggested  as 
practicable  which  can  withstand  the  heaviest  loads 
which  truck  manufacturers  can  construct  their  ve- 
hicles to  carry.  Even  the  toughest  granite  block 
pavement  would  rapidly  wear  away  were  a  rail- 
toad  locomotive  to  pass  frequently 'over  it,  while 
most  of  the  soils  available  for  highway  foundations 
would  vield  under  such  enormous  weights  even 
though  covered  by  the  thickest  practicable  founda- 
tion. It  seems  to  be  generally  admitted,  therefore, 
even  by  the  manufacturers  of  trucks,  that  it  is  nec- 
essary to  place  some  limit  on  truck  weight  in  order 
tc  prevent  the  rapid  destruction  of  the  roads. 

Discussing  this  subject,  K.  E.  Fulton,  vice-presi- 
dent of  the  International  Mot<  r  Company,  has 
stated  recently  that  "It  is  but  equitable  thr.t  those 
vehicles  which  cause  the  greatest  amount  of  dam- 
age to  the  roads  should  be  restricted  in  their  use 
at  the  present  time,  and  that  in  the  future  they 
should  contribute  the  larger  share  toward  road  re- 
pair costs."  He  cautions,  however,  against  reduc- 
ing the  maximum  load  to  too  low  a  limit,  using  the 
following  figures  in  support  of  his  belief.  He  states 
that  ."M>n,0im,000  tons  of  material  were  shipped  by 
truck  in  lit.  If  this  had  been  carried  by  one- 
•  ton  tnuk-s  it  would  have  meant  <100.000.000  tons 
passing  over  the  road,  C00.00fl.000  of  it  being  the 
weight  of  the  trucks.  A  7 J/J -ton  truck,  however, 
weighs  somewhat  less  than  7  V,  tons  itself,  and  con- 
sequently if  the  300.000.00rt  tons  had  been  carried 
in  ~;  j-ton  trucks,  the  roads  would  have  had  to 
bear  Only  dOO.000.000  tons  of  traffic. 

The  amount  of  material  which  must  of  necessity 
be  carried  by  trucks  is  increasing  rapidly,  partly 
because  of  the  lack  of  railroad  transportation  fa- 
cilities. If  a  given  amount  of  such  material  must 
be  carried  by  2'  J-ton  trucks  instead  of  ",'/2-ton 
trucks,  it  will  mean  three  times  as  many  vehicles 
and  probablv  double  the  burden  on  the  roads.  This 
will  mean  increased  road  wear  as  well  as  increased 
cost  of  transportation. 

The  light-weight  truck  has  the  advantage  oyer 
the  heavier  one  of  greater  speed,  and  must  utilize 


this  advantage  to  minimize  the  cost  of  transporta- 
tion. This  increased  speed  however,  produces  road 
wear  in  excess  of  that  caused  by  the  heavy  truck, 
although  carrying  a  much  less  load. 

Another  paint  introduced  by  Mr.  Fulton  is  that 
of  impact.  Me  states  that  the  tests  of  the  United 
Slates  Bureau  of  Public  Roads  show  that  the  road 
impact  is  the  real  cause  of  road  wear  and  that  the 
"unsprung  weight"  is  the  controlling  factor  in 
n,ad  impact,  unsprung  weight  l>eing  that  part  ot  a 
truck's  total  weight  which  hits  the  road  a  direct 
blow  undiminished  by  springs.  For  this  season  a 
chain-drive  truck,  in  which  all  of  the  driving  mech- 
anism is  carried  on  the  frame  above  die  springs,  has 
less  unsprung  weight  than  a  shaft-driven  truck, 
m  which  the  entire  weight  of  the  final  drive  and 
its  housing  rides  directly  on  the  rear  axle  l>elow 
the  springs. 

"The  tests  at  Washington  showed  that  a  llJ-ton 
chain  driven  truck  produced  only  OH  per  cent  of 
the  road  impact  delivered  by  a  :i-ton  shaft  driven 
truck,  although  the  larger  truck  naturally  carried  a 
heavier  load." 

Effect  of  Storage  on 
Cement 

Results   of   twenty-five   hundred  tests 
show  deterioration  of  strength  under  all 
conditions  and  lengthening  of  time  of 
setting. 

Researches  in  the  properties  of  concrete  and 
concrete  materials  at  the  Structural  Materials 
Research  Laboratory  are  being  carried  out 
through  the  cooperation  of  the  Lewis  Institute 
and  the  Portland  Cement  Association,  Chicago. 
At  the  April  meeting  of  that  association,  Duff  A. 
Abrams  submitted  a  report  on  certain  tests  of 
the  effect  of  storage  of  portland  cement  in  differ- 
ent kinds  of  packages  and  under  different  con- 
ditions on  its  concrete  and  mortar-making 
properties.  The  following  is  a  summary  of  that 
report : 

Tests  were  made  on  three  different  lots  of 
portland  cement,  which  had  been  in  storage  for 
periods  up  to  two  years.  The  cements  were 
stored  (A)  in  the  laboratory:  (B)  in  the  base- 
ment of  the  building;  and  (C)  in  a  shed  in  the 
yard.  In  general  the  cement  was  stored  in  lots 
of  KflO  to  1,200  pounds,  in  standard  cloth  sacks; 
in  one  group  of  tests  two  brands  of  paper  sacks 
were  also  used.  In  another  group  the  cloth  sack 
containers  were  covered  with  thin  layers  of  (1) 
portland  cement  and  (2)  hydrated  lime.  Tests 
were  made  at  ages  of  7  and  28  days,  3  months,  1 
and  2  years,  on  samples  taken  immediately  upon 
receipt  from  the  dealers'  warehouses  and  after 
storage  for  3  and  6  months.  1  and  2  years. 

This  report  includes  compression  tests  of  about 
I  0iH>  lixlti-inch  concrete  cylinders,  atiout  1,000 
2x4  inch  cylinders  of  1-3  standard  sand  mortar, 
and  about  500  miscellaneous  tests.    Tests  have 
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been  under  way  for  3  ^  years ;  some  of  the  later 
tests  are  incomplete  as  this  report  is  written. 

The  following  are  the  principal  conclusions 
from  this  investigation: 

(1)  There  was  no  essential  discrepancy  be- 
tween the  indications  of  the  compression  tests  of 
1  ;•">  concrete  in  the  form  of  (1x1^ -inch  cylinders 
and  the  tests  on  1 :3  standard  Ottawa  sand  mor- 
tar in  2x4-inch  cylinders. 

(2)  Compression  tests  of  concrete  and  mortar 
showed  a  deterioration  in  strength  with  storage 
of  cement  for  all  samples,  for  all  conditions  and 
periods  i if  storage  and  at  all  test  ages.  The 
deterioration  was  greatest  for  the  samples  stored 
in  the  shed  in  yard,  and  least  for  the  samples 
stored  in  the  laboratory.  The  basement  storage 
was  nearly  as  severe  as  outdoor.  The  deteriora- 
tion was  greater  during  the  first  3  months  than 
for  later  3-month  periods.  A  greater  deteriora- 
tion was  found  in  the  tests  made  at  the  age  of  7 
days  than  at  28  days  and  later  test  ages. 

(3)  After  3-month  storage  in  shed  in  yard  the 
cement  had  80  per  cent  of  its  original  strength  ; 
after  6-month  storage,  71  per  cent;  after  1-year, 
61  per  cent ;  after  2-year,  40  per  cent.  The  deteri- 
oration was  probably  greater  in  these  tests  than 
would  be  found  in  a  larger  lot  of  cement  stored 
under  similar  conditions. 

(4)  The  effect  of  storage  of  cement  on  the  con- 
crete or  mortar  strength  is  largely  a  question  of 
the  age  at  which  concrete  or  mortar  is  tested. 
The  average  strength  of  cement  stored  in  shed  in 
yard  when  tested  at  7  days  (for  all  periods  of 
storage)  is  64  per  cent  of  the  strength  when  re- 
ceived from  the  warehouse;  at  28  days,  71  per 
cent;  at  6  months,  78  per  cent;  at  1  year,  82  per 
cent,  and  at  2  years.  85  per  cent.  A  somewhat 
similar  relation  is  found  for  other  storage  condi- 
tions. It  is  a  matter  of  the  utmost  importance 
to  note  that  the  strength  of  concrete  is  not  per- 
manently reduced  to  the  low  values  found  in  the 
7  and  28-day  tests. 

(5^  For  periods  up  to  I'S  years  there  was  no 
marked  difference  in  the  quality  of  cement  stored 
in  cloth  and  in  paper  sacks.  The  two  brands  of 
paper  sacks  gave  almost  identical  results. 

(6)  Only  a  slight  advantage  was  found  from 
the  protection  of  cement  in  cloth  sacks  which 
were  covered  liy  thin  layers  of  Portland  cement 
or  hydrated  lime.  The  results  obtained  do  not 
justify  the  cost  of  this  method  of  protecting 
cement  stored  in  sacks. 

(7)  The  most  favorable  storage  condition  (in 
laboratory)  and  the  least  favorable  (in  basement 
and  shed)  gave  strengths  of  the  same  order  of 
magnitude ;  indicating  that  the  possibilities  of 
improving  the  storage  condition  of  cement  in 
sacks  in  this  climate  is  rather  limited.  The  stor- 
age period  and  the  age  of  the  concrete  or  mortar 
at  test  are  of  greater  importance  than  the  exact 
condition  of  the  storage,  so  long  as  the  cement 
is  protected  from  direct  contact  with  moisture. 

(8)  Storage  of  cement  prolongs  the  time  of 
initial  and  final  setting. 

(10)  The  normal  consistency  was  only  slightly 
affected  by  storage. 


(12)  The  deterioration  of  cement  in  storage 
appears  to  be  due  to  absorption  of  atmospheric 
moisture,  causing  a  partial  hydration  which  ex- 
hibits itself  in  reducing  the  early  strength  of  the 
concrete  and  prolonging  the  time  of  setting. 

Only  a  negligible  quantity  of  lumps  were  form- 
ed up  to  1  year  storage.  The  lumps  found  in  the 
sacks  after  storage  for  more  than  1  year  presents 
a  puzzling  feature  of  such  tests;  they  were  gen- 
erally discarded  before  testing  the  cement.  Tests 
on  concrete  using  only  broken  lumps  as  cement 
gave  considerable  strength. 

This  series  of  tests  did  not  include  bulk  stor- 
age of  cement,  however,  there  is  reason  to  be- 
lieve that  cement  may  be  stored  in  bulk  for  long 
periods  without  materially  affecting  its  concrete 
and  mortar-making  qualities. 

Machinery  in  Alley 
Paving 

Force  of  a  contractor  in  Chicago  reduced 
one-third    and    output    increased  one- 
fourth  after  introduction  of  full  mechani- 
cal equipment. 

The  Schmidt  Construction  Company  of 
Chicago,  in  constructing  concrete  pavement  in 
alleys  in  that  city,  is  using  a  very  complete  equip- 
ment of  machinery  and  has  thus  reduced  the 
average  number  of  men  employed  from  32  to  20. 
Moreover,  where  formerly  their  maximum  daily 
output  was  600  square  yards,  the  average  since 
u;ing  the  full  meebnnical  equipment  is  a'yout  750 
square  yards. 
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LOADING  sand  FROM  PILE  To  THICK 


The  alley  paving  work  is  scattered  about  in 
different  part  of  the  city,  making  it  necessary  to 
move  the  machinery  from  job  to  job  every  few 
days.  Consequently,  portability  of  the  ma- 
chinery is  an  important  consideration. 

The  average  width  of  alleys  being  paved  is 
15  feet  4  in.  The  specifications  call  for  concrete 
mixed  1:2:3  and  laid  7  inches  thick.  The  aver- 
age alley  job  consists  of  about  1.000  square  yards 
of  pavement.  In  carrying  on  the  work  the  con- 
tractor uses  a  leffery  automatic  loader,  a  Barber- 
(ireene  loader,  a  Koehring  mixer  and  three  gaso- 
line profiled  Clark  "tructractors." 

The  Jeffrey  loader  is  located  at  the  sand  stor- 
age pile  and  the  Barbcr-tircene  loader  at  the 
stone  storage  pile.  Each  of  these  is  provided 
with  a  measuring  hopper  into  which  the  buckets 
of  the  loader  discharge.  The  tructractor  runs 
under  the  hopper  mouth  of  the  loader  and  re- 
ceives from  one  0  cubic  feet  of  sand,  and  from  the 
other  9  cubic  feet  of  stone,  and  three  bags  of 
cement  are  added  to  them  by  hand  by  laborers. 
The  dry  materials  are  then  hauled  by  the  true- 
tractors  and  dumped  directly  into  the  skip  of 
the  concrete  mixer.  The  round  trip  haul  from 
mixer  to  the  two  loaders  and  return  is  1.000  feet, 
atid  is  made  in  three  minutes:  therefore  with 
three  tructractors  a  batch  a  minute  can  be  dc- 
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livered  to  the  mixer.  The  average  day's  output 
of  750  square  yards  is  equivalent  to  about  14o 
cubic  yards,  or  18  cubic  yards  per  hour.  As  a 
batch  is  a  little  less  than  one-half  a  yard,  the 
outfit  is  apparently  turning  out  about  40  batches 
an  hour  or  a  little  better.  This  is  certainly  a 
good  record  for  an  average  daily  performance. 

The  number  of  men  employed  on  the  work 
comprises  one  engineer  and  two  laborers  for  each 
of  the  two  loaders,  two  laborers  loading  cement, 
three  men  operating  the  tructractors,  and  nine 
nun  at  the  mixer,  these  last  consisting  of  four 
laborers  on  the  wet  side,  two  laborers  on  the  dry 
side,  two  mechanics  and  one  fireman.  This  gives 
a  total  of  twelve  laborers  and  eight  skilled  men. 

Operation  of  Sewage 
Treatment  Plants 

Studies  of  large  plants  of  all  types  being 
made  by  the  U.  S.  Public  Health  Service, 
with    special    attention    to   the  sludge 
problem. 


We  have  stated  repeatedly,  and  unfortunately  it 
still  remains  true,  that  although  some  of  the  best 
engineering  talent  of  the  country  is  used  in  de- 
signing sewage  treatment  plants,  and  millions 
arc  spent  every  year  in  constructing  them,  in  a 
great  majority  of  all  but  the  largest  plants  the 
operation  and  upkeep  are  given  little  thought 
and  it  becomes  a  matter  of  apparent  indifference 
whether  or  not  the  plants  function  as  they  were 
intended  or  produce  the  results  which  it  was 
their  purpose  to  attain.  We  would  not  even  dis- 
pute the  claims  made  by  some  authorities  that 
not  more  than  one  per  cent  of  the  sewage  treat- 
ment plants  of  the  country  are  giving  even  ap- 
proximately as  good  results  as  they  should. 

Kven  those  plants  which  are  operated  with  a 
fair  degree  of  success  do  not  often  furnish  for 
the  profession  the  exact  data  which  arc  necessary 
for  a  thorough  study  of  the  operating  features  of 
sewage  treatment,  and  this  also  is  of  considerable 
importance  to  the  development  of  the  art. 

Chiefly  to  collect  and  compare  operating  data 
and  results,  the  United  States  Public  Health 
Service  has  begun  a  survey  of  some  of  the  larger 
sewage  treatment  plants  of  the  country,  these 
including  the  plants  at  Canton  and  Alliance, 
where  there  is  tank  treatment  followed  by  con- 
tact beds:  at  Rochester,  where  there  are  screens 
and  tanks,  and  also  tanks  and  filters;  at  Colum- 
bus, Kitchburg,  Baltimore,  Reading,  Atlanta  and 
Lexington,  where  there  are  tanks  and  filters:  at 
Dallas  where  there  arc  tanks:  and  at  Houston 
where  there  is  activated  sludge.  It  is  possible 
also  that  the  activated  dodge  plant  at  San 
Marcos,  Texas,  will  be  studied. 

Through  the  courtesy  of  H.  B.  Homtnon,  asso- 
ciate sanitary  engineer  of  the  Service,  under 
whose  charge  the  investigation  is  being  made. 
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wc  arc  able  to  give  an  outline  of  the  plans  of  the 
.  Service. 

It  is  proposed  that  an  engineer  and  chemist 
visit  each  plant,  the  engineer  first  collecting  the 
data  and  the  chemist  remaining  at  the  plant  for 
about  two  weeks  making  analyses  and  recording 
results.  The  form  sheets  for  recording  the  data 
have  been  prepared  and  seem  to  cover  all  possible 
information  which  could  aid  in  the  study  of  the 
plant.  The  main  divisions  of  the  data  are  classi- 
fied under  the  heads  of  the  sewerage  system, 
sewage  pumping,  data  concerning  sewage  at  en- 
trance to  treatment  plant,  description  of  the 
sewage  treatment  plant  (this  being  subdivided 
into  sewer  outlet,  grit  chambers,  fine  screens, 
sedimentation  tanks,  chemical  precipitation, 
sludge  production,  activated  sludge  and  filters) 
ultimate  disposal  of  sewage,  cost  data,  and  gen- 
eral information.  The  chemical  analyses  provide 
for  determination  of  settleable  solids,  suspended 
solids,  oxygen  consumed,  alkalinity,  chlorine, 
nitrites  and  nitrates,  relative  stability,  fats  in  raw 
sewage;  also  analyses  of  the  sludge,  including 
specific  gravity,  per  cent  moisture,  volatile  mat- 
ter, nitrogen,  fats,  alkalinity  or  acidity,  and  free 
CO.. 

It  is  apparent  from  the  inclusivencss  of  these 
data  that  it  is  the  aim  of  the  investigators  to 
obtain  information  about  everything  pertaining 
to  the  installation  and  operation  of  the  sewage 
treatment  plants.  Says  Sir.  Hommon:  "We  are 
laying  special  emphasis  on  what  the  men  in 
charge  of  the  various  plants  think  is  the  cause  of 
foaming  in  Imhoff  tanks  and  what  their  remedy 
is  for  stopping  it.  We  arc  also  laying  stress  on 
what  farmers  and  vegetable  growers  think  of 
sewage  sludge  as  a  fertilizer,  how  they  haul  it 
and  how  far,  and  what  method  is  used  for  dis- 
tributing it  over  the  land ;  also  what  vegetables 
or  other  farm  crops  are  most  benefited  by  the 
use  of  sludge,  and  further,  how  the  farmers  com- 
pare sewage  sludge  with  manure.  Our  engi- 
neer goes  among  the  farmers  and  gets  their  per- 
sonal opinions  and  takes  pictures  of  growing 
crops.  This  part  of  our  survey  has  become  very 
interesting  and  I  was  surprised  to  learn  how  well 
the  farmers  think  of  sludge  as  a  fertilizer  and  to 
sec  what  little  attempt  has  been  made  to  encour- 
age the  farmers  to  use  it,  that  is,  by  way  of  plac- 
ing the  sludge  convenient  for  loading  and  hauling. 
As  manure  becomes  scarce  in  our  large  cities, 
some  cheap  fertilizer  must  be  found  to  take  its 
place  and  I  believe  sewage  sludge  is  the  nearest 
substitute  and  it  may  be  a  better  one.  I  expect 
to  collect  a  lot  of  valuable  data  on  this  subject. 

"We  are  collecting  data  on  the  filtering  ma- 
terial used  in  filters.  This  pertains  particularly 
to  deterioration.  We  are  opening  the  beds  to 
examine  the  media  and  incidentally  we  are  re- 
porting on  clogging,  worm  and  bug  life  and  any- 
thing that  is  unusual. 

"Our  engineer  is  also  endeavoring  to  learn 
whether  there  is  any  deterioration  of  concrete 
due  to  some  constituent  of  the  sewage. 

"Wc  are  also  getting  data  on  the  cost  of  oper- 
ating treatment  plants  and  an  itemized  account 
of  the  skilled  and  unskilled  labor  employed.  We 


are  dividing  this  to  show  amount  paid  for  actual 
operation  and  for  upkeep  of  grounds. 

"The  questions  of  deep  and  shallow  Imhoff 
tanks  and  the  depths  of  sprinkling  filters  arc  also 
under  consideration  and  we  arc  trying  to  get  an 
expression  of  opinion  regarding  these  subjects 
from  those  who  are  actually  in  charge  of  the 
plants. 

"Our  men,  without  revealing  their  identity, 
are  interviewing  residents  in  the  neighborhood 
of  the  treatment  plants  to  learn  how  far  odors 
extend  from  the  plants. 

"The  chemist  is  analyzing  24-hour,  hourly 
composite  samples  of  the  raw  waste,  and  efflu- 
ents of  tank  and  filters  over  a  period  of  two 
weeks.  In  addition,  he  is  collecting  the  chemical 
data  obtained  at  each  plant  during  the  previous 
year. 

"We  are  making  a  special  attempt  to  get 
analyses  of  the  fats  in  the  composite  raw  sewage 
and  in  the  sewage  reaching  the  plant  following 
the  three  meals  of  the  day.  It  has  always  oc- 
curred to  me  that  if  fats  from  sewage  were  ever 
to  be  recovered  in  a  practical  way  they  would 
have  to  be  collected  from  the  sewage  following 
meals.  Our  chemist  is  also  determining  the  fats 
in  the  sewage  sludge,  along  with  the  nitrogen  and 
other  fertilizing  ingredients. 

"The  chemist  is  also  endeavoring  to  learn 
something  about  the  composition  of  sludge  that 
will  show  whether  a  tank  is  working  properly. 
He  is  determining  the  reaction  of  the  sludge 
filtrate  to  show  whether  the  water  in  the  sludge 
is  acid  or  alkaline  and  to  what  extent.  He  is  also 
determining  the  specific  gravity  and  per  cent 
moisture  of  the  sludge. 

"The  settleable  solids  in  all  the  samples  are  be- 
ing obtained  and  the  settleable  solids  by  weight 
in  the  raw  sewage. 

"In  connection  with  the  chemical  work,  it  is 
proposed  to  endeavor  to  establish  uniform 
methods  of  making  analyses  and  standard  forms 
for  reporting  results,  this  applying  particularly 
to  plants  where  only  a  small  amount  of  chemical 
work  is  being  done  and  where  comparatively  in- 
experienced men  are  in  charge  of  the  plants." 

Briefly  stated,  the  purpose  of  this  survey  is: 

1.  To  obtain  first-hand  information  regarding 
the  results  that  are  being  obtained  in  the  treat- 
ment plants  of  this  country,  to  be  used  in  answer- 
ing inquiries  from  cities  and  towns  which  are 
contemplating  the  installation  of  treatment 
plants  and  want  information  regarding  the  plants 
in  operation. 

2.  To  secure  accurate  information  by  the  same 
engineer  and  chemists  from  the  various  plants 
and  report  it  in  such  manner  that  engineers  can 
draw  conclusions  regarding  the  comparative 
merits  of  the  various  devices  used  in  sewage 
treatment  plants. 

3.  To  collect  data  regarding  the  use  of  sludge 
as  a  fertilizer,  with  especial  emphasis  on  securing 
evidence  from  the  farmers  and  gardeners.  The 
purpose  of  this  is  to  show  how  far  sludge  is  be- 
ing utilized  and  suggest  how  its  use  can  be 
encouraged. 

4.  To  prepare  a  report  which  will  include  a 
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complete  description  of  the  plants,  including 
icasuiis  lor  installation  and  relict  obtained,  and 
giving  a  general  plan  ot  each  plant  and  contain- 
ing a  cross-section  of  the  principal  devices;  also 
including  a  lew  pictures  illustrating  special 
features. 


Federal  Department  of  Public  Works 

The  creation  by  Congress  of  a  national  Depart- 
ment of  Public  \\  orks  is  now  said  to  depend  on 
the  efforts  of  contractors,  architects  and  engi- 
neers to  secure  sufficient  support  for  it  in  the 
next  session  of  Congress.  The  bulletin  of  the 
Associated  General  Contractors'  of  America 
urges  the  members  to  make  speeches,  explain 
why  a  public  works  department  is  wanted,  and 
give  abundant  financial  support.  A  strong  appeal 
is  made  for  subscriptions  to  a  working  fund  of 
$10,000  to  promote  the  creation  of  the  depart- 
ment and  a  letter,  approved  by  thc  president  and 
secretary  of  the  association,  has  been  mailed  to 
the  members  and  has  already  elicited  a  number 
of  worth  while  subscriptions  and  the  promises  of 
more.    The  letter  is  as  follows: 

May  1920. 

"We  will  be  benefitted  more  than  any  other  Ivwly  of 
men  by  the  creation  of  a  N'alional  Department  of  Public 
Works,  for  the  establishment  of  this  department  will  mean 
thc  grouping  together  of  Federal  bureaus  charged  with  the 
expenditure  of  more  than  two  hundred  fify  million  dollars' 
worth  of  public  money. 

In  ihc  past  this  work  has  not  been  considered  worth 
going  after.  There  has  been  too  much  red  tape  about  it— 
too  much  diversity  of  specification — too  little  certainty 
that  good  business  methods  would  be  used.  And  so  most 
if  us  liave  stayed  away  from  it. 

If  it  were  handled  by  business  men  in  a  business  way  it 
would  be  well  worth  our  while.  It  would  mean  the  open- 
ing of  practically  a  new  field  to  us. 

The  enpineers  and  architects  have  done  most  of  the 
work  that  has  liem  done  towards  the  enactment  of  the  bill 
so  far.  They  are  all  back  of  it.  and  the  department  is 
Boing  to  be  established.  But  ihcy  ask  that  we  carry  our 
share  of  thc  load. 

Sixty  thousand  dollars  is  required  to  meet  the  expenses 
of  the  Association.  They  ask  l*ial  we  furnish  ten  thou- 
sand dollars  of  this  amount.  That  means  about  twenty 
'ollars  for  each  member  of  our  Association.  Let  every- 
body ret  Ir-H'Tid  t*-i  <  ''h't-  r"'d  '  rip  put  it  across.  Fill  out 
•e  subscription  blank  and  send  it  to  Secretary  Buchholz. 
He  will  forward  it  on,  Don't  put  this  off.  It  is  tip  to  us 
to  carry  our  part  of  the  load. 

Very  truly  yours, 

F.  L.  CRANFOKD 


New  York  Dock  Improvements 

The  Dock  Department  of  New  York  City  is 
engaged  in  carrying  out  an  ambitious  plan  of  water 
front  improvements,  far  eclipsing  anything  before 
undertaken  by  the  city  in  the  way  of  terminal  im- 
provements. Twelve  piers  are  being  built  on  Staten 
Island  which  are  estimated  to  cost  $18.000 ,000  and 
which  range  in  length  from  1.000  feet  to  l.fiOo. 
Eight  of  these  will  be  125  feet  wide,  covered  with 
steel  freight  sheets,  two  will  be  HO  feet  wide,  with 
double-deck  steel  freight  sheets,  and  two  will  he 
209  feet  wide  with  double-deck  steel  frieght  sheds 
Ten  of  the  piers  have  provision  for  a  double  track 
railroad. 

Also  there  are  contemplated  a  wooden  pier  at 
Barren  Island  for  the  Street  Cleaning  Department 


and  a  concrete  pier  for  the  same  purpose  and  the 
reconstruction  of  a  pier  for  the  Board  of  Charities 
and  Correction.  Much  additional  work  of  only  less 
importance  is  planned.  Bids  have  been  opened  for 
dredging  a  Long  Island  City  basin  and  basins  and 
docks  in  the  North,  East  and  Harlem  rivers.  An 
extension  platform  about  100  feet  long  is  being  built 
for  excursion  steam  boats  on  the  easterly  front  of 
Battery  Park.  A  number  of  storage  sheds,  piers, 
etc  ,  are  to  be  built  in  various  parts  of  the  water 
front,  by  both  municipal  and  private  owners  or 
iessees. 


Harbor  Project  of  Wilmington,  Delaware 

The  plans  for  the  Wilmington,  Del.,  harbor  pro- 
ject have  been  completed.  They  call  for  a  bulk- 
head along  Christiana  creek,  eventually  to  be  fifty- 
one  hundred  feet  in  length,  but  with  an  initial  limit 
of  about  sixteen  hundred  feet.  Back  of  the  bulk- 
head will  be  transit  sheds,  storage  warehouses  and 
various  tracks. 

The  municipal  wharf  is  already  about  eighty  per 
cent  completed.  It  is  being  utilized  now,  and  nu- 
merous calls  for  docking  privileges  have  been  re- 
ceived. 


Reports  from  many  employers  in  Cleveland  and 
surrounding  centers,  say  that  labor  is  showing  a 
di*i»osition  to  give  a  l>etter  day's  work  for  its  wages 
than  has  lx:cn  reported  for  many  months  past. 


Industrial  Harbor  for  Lake  Calumet 

The  Harbor  Commission  of  Chicago's  City 
Council  is  considering  plans  for  a  large  industrial 
harbor  at  I^ke  Calumet,  which  would  form  a  link 
in  the  "I-akcs  to  Gulf"  waterway.  The  project  in- 
cludes 9-1  acres  of  water  area  for  the  harbor,  a 
central  basin  of  -171  acres.  11  miles  of  water  front- 
age and  N  huge  slips.  A  belt  line  railroad  having 
.connections  with  15  railroads  would  surround  the 
harbor. 


Power  for  Alabama  from  Mussel  Shoals 

At  the  present  time  forty  cities  in  Alabama,  sev- 
eral car  lines,  3.r>  coal  mines,  many  cotton  mills 
and  graphite  mills,  and  others  are  operated  by 
H0.000  horsepower  available  from  the  Coosa  devel- 
opment; but  with  the  completion  of  the  dam  at 
Muscle  Shoals  there  will  be  available  830,000 
hydro-electric  horsepower.  Construction  of  this 
dam  has  so  far  progressed  that  bids  have  been  re- 
ceived for  installing  electrical  apparatus  to  pro- 
duce 120.000  hydro  electric  horsepower,  which  is 
one-fourth  of  the  total  power  available  at  this  point. 


Subway  Contract  Relet 

The  contract  for  thc  completion  of  the  14th  St. 
Subway,  New  York,  which  was  commenced  sev- 
eral years  ago  by  the  Degnon  Contracting  Com- 
pany and  abandoned  after  the  city  refused  to 
allow  an  increase  in  the  price  following  the  ad- 
vance in  cost,  has  just  been  awarded  to  Patrick 
McGovern  for  $3,364000  and  is  required  to  be 
completed  in  15  months. 
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Studying  Sewage  Plant  Operation 

Reporting  on  the  considerable  number  of 
sewage  treatment  plants  in  his  state  recently,  a 
State  Health  Officer  said  that  the  majority  of 
them  "at  least  did  the  sewage  no  harm"  but  that 
very  few  of  them  were  of  any  appreciable  benefit ; 
this  being  due  to  inefficient  operation  rather  than 
improper  designing,  in  the  majority  of  cases. 

A  water  works  filter  is  generally  operated  with 
great  care  because  every  consumer  is  interested 
in  the  results  obtained  by  it,  but  a  sewage  treat- 
ment plant  is  of  little  interest  to  any  one  in  the 
city  operating  it  and  consequently  receives  little 
attention  or  thought.  It  was  probably  built 
merely  to  meet  legal  requirements  of  state  laws 
enforced  by  a  State  Board  of  Health  or  by  the 
courts  through  injuction  proceedings,  and  the 
plant  having  once  been  completed  satisfactorily, 
the  courts  lose  all  interest  in  it  and  the  State 
Health  Board  has  not  a  sufficient  force  to  permit 
keeping  track  of  the  operation  of  all  plants. 

This  neglect  of  operation  not  only  results  in  a 
failure  to  secure  effective  results  from  the  money 
spent  and  to  permanently  eliminate  the  nuisance 
which  led  to  the  construction,  but  very  greatly 
reduces  our  knowledge  concerning  the  operation 
of  such  plants  and  thereby  retards  the  develop- 
ment of  the  science  and  art  of  both  operating  and 
constructing  them. 

As  described  elsewhere  in  this  issue,  the  United 
States  Public  Health  Service  has  begun  a  survey 
of  a  number  of  plants,  including  examples  of  all 
of  the  more  commonly  used  types,  with  the  idea 
of  placing  in  publicly  available  form  all  the  in- 
formation obtainable  concerning  these  plants, 
and  also  reducing  it  to  equivalent  terms  so  as  to 
make  possible  a  reliable  comparison  of  results  in 
plants  operating  upon  different  principles  and 
under  different  conditions. 

There  can  be  little  doubt  of  the  value  of  sani- 
tary engineers  of  this  investigation,  and  it  is 
hoped  that  it  will  stimulate  more  interest  in  the 
subject  and  result  n  the  adoption  of  uniform 
methods  of  keeping  records  which  will  permit  a 
comparative  study  of  plants,  gradually  including 
practically  all  of  those  in  the  country,  and  thus 
make  for  a  much  more  rapid  and  general  advance- 
ment of  the  science  of  sewage  treatment. 

As  a  beginning  of  this  spread  of  interest  from 


ieral  to  local  authorities,  it  is  natural  and 
desirable  that  state  health  boards  take  more  ac- 
tive control  of  the  operation  of  all  the  sewage 
treatment  plants  in  their  respective  states.  Many 
of  them  are  not  given  sufficient  funds  to  permit 
this,  and  the  first  move  would  be  an  education 
of  the  legislators  and  public  to  the  dcsirablity  of 
such  supervision.  In  such  education  it  would 
seem  as  though  the  Public  Health  Service  might 
render  much  help. 

Economics  of  a  Great  Aqueduct 

The  Winnipeg  aqueduct,  which  consists  chief- 
ly of  a  concrete  conduit  nearly  100  miles  long 
with  a  capacity  for  100,000,000  imperial  gallons 
daily  was,  on  account  of  its  magnitude,  location, 
and  requirements,  a  necessarily  costly  construc- 
tion the  minimum  burden  of  which  was  very 
heavy  for  the  new  and  thinly  settled  country  in 
which  it  was  built. 

It  was  therefore  recognized  by  the  experts  who 
were  retained  to  plan  the  general  system  that 
the  greatest  simplicity  and  economy  consistent 
with  safety  and  efficiency  were  indispensable, 
and  the  general  plans  adopted  in  1913  were  based 
on  these  principles  and  contemplated  a  structure 
reduced  almost  to  its  lowest  terms. 

The  construction  of  the  aqueduct  almost  en- 
tirely within  the  period  of  the  great  war  sub- 
jected it  to  conditions  very  different  from  those 
anticipated  in  the  original  design  and  involved 
greatly  increased  cost  of  labor  and  materials, 
scarcity  of  numbers  and  inferiority  of  quality  in 
workmen,  and  other  disadvantages  that  would 
naturally  greatly  increase  the  cost  and  delay  the 
work.  Nevertheless  it  was  found  possible  to 
maintain  the  quality  of  the  work  and  complete  it 
practically  within  the  required  limits  of  time  and 
expense  by  extraordinary  attention  to  the  simpli- 
fication and  accuracy  of  the  design  and  by  special 
cooperation  of  the  engineering  department  with 
the  contractors  so  as  to  eliminate  unnecessary 
cost  and  delay  and  reduce  the  expense  to  an  ab- 
solute minimum. 

The  character  of  the  design  and  the  scrupulous 
care  with  which  it  was  adapted  to  the  varying 
possibilities  of  the  problem  are  evident  through- 
out the  series  of  articles  commenced  in  Public 
Works,  July  3. 

The  construction  features  involved  thorough 
co-ordination  of  the  city,  the  engineer's  depart- 
ment, and  the  various  contractors  and  were  han- 
dled with  great  skill  by  the  engineer  whose  fore- 
sight, thorough  analysis  of  the  problem  and  tact 
enabled  him  to  handle  the  work  throughout  in 
such  a  way  as  to  conduct  it  to  the  best  interest 
of  the  city  and  often  to  the  advantage  of  the 
contractor  without  in  any  way  impairing  its 
quality,  assuming  any  of  the  responsibilities  of 
the  contractors  or  interfering  with  their  freedom. 
This  resulted  in  a  large  saving  of  time  and  money 
to  all  parties  concerned  and  in  a  remarkable 
continuity  and  efficiency  of  the  construction 
operations. 

As  the  aqueduct  passes  for  a  large  part  of  its 
length  through  swamps  and  pathless  forests 
where  transportation  was  slow,  uncertain  and 
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costly,  a  great  advantage  was  attained  by  the 
city's  construction  of  a  parallel  service  railroad 
over  which  the  materials,  plant  and  workmen 
were  quickly  and  regularly  delivered  to  all  parts 
of  the  work  at  a  much  lower  cost  than  could 
have  been  done  by  the  contractors  independent- 
ly, and  at  a  minimum  total  outlay. 

This  was  supplemented  by  the  policy  of  the 
city  in  providing  concrete  materials  that  were 
always  ready  in  abundance  and  were  of  uniform 
and  satisfactory  quality,  permitting  the  work  to 
be  carried  on  advantageously  and  eliminating 
delay,  uncertainty  and  considerable  middleman's 
profit. 

An  important  element  in  the  rapid  and  sus- 
tained progress  of  the  work  was  the  preparation 
of  weekly  reports  and  records  of  the  progress 
and  conditions  of  construction,  which  clearly 
showed  if  the  contractor  was  up  to  the  mark ; 
and  when  he  was  behind  time  he  was  promptly 
penalized,  but  was  reimbursed  after  he  had 
caught  up  with  the  schedule,  a  system  which 
proved  very  beneficial  and  satisfactory. 

The  engineering  department  was  also  well 
posted  in  advance  as  to  all  future  requirements 
and  supplies,  and  made  arrangements  to  have 
all  local  plant  and  materials  on  hand  on  or  before 
the  date  when  they  would  be  needed,  thus  al- 
most entirely  eliminating  unnecessary  delays  and 
interference  of  simultaneous  or  successive  opera- 
tions.   

$1,565,000  Wasted  on  Municipal 

Construction 

The  award  of  a  contract  for  more  than  $3,000,000 
to  complete  the  construction  of  the  14th  St.  sub- 
way line,  New  York,  is  noted  on  page  106.  Al- 
though it  is  probably  the  best  thing  that  the  city 
can  do  at  the  present  moment  to  put  this  im- 
portant and  much  needed  transportation  unit 
into  service,  it  involves  a  wholly  unjustifiable  and 
unnecessary  waste  of  at  least'  $1,565,000  of  the 
tax  payers'  money,  a  great  injustice  to  honorable 
and  efficient  contractors,  and  a  long  period  of  in- 
convenience and  distress  to  the  traveling  public, 
besides  the  direct  injury  to  the  prosperity  and 
development  of  this  city. 

The  work  was  originally  contracted  for  by  an 
experienced  and  competent  contractor  for  the 
sum  of  $1,972,349,  but  was  delayed  in  various 
ways  for  which  the  contractor  was  not  responsi- 
ble, and  the  enormous  war  increase  of  cost  of 
labor  and  material  made  it  impossible  to  com- 
plete it  for  the  originally  fair  price.  The  con- 
tractor, anxious  to  carry  out  his  obligations  and 
willing  to  forego  the  estimated  profits,  offered  to 
complete  it  notwithstanding  the  heavy  loss,  if 
the  city  would  increase  the  remuneration  by 
$626,000  over  the  original  price.  This  offer  was 
approved  by  John  H.  Delancy,  transit  construc- 
tion comissioncr,  but  rejected  by  the  Board  of 
Estimate,  and  in  July,  1919,  after  about  35  per 
cent  of  the  work  had  been  fiinished,  the  contract 
was  abandoned  by  the  contractor. 

After  waiting  one  year  during  which  time  costs 
have  considerably  increased  and  the  public  has 
been  suffering  severely  for  the  use  of  the  sub- 


way, the  Board  of  Estimate  has  been  compelled 
to  award  a  new  contract  at  a  price  including  the 
$626,000  increase  petitioned  for  by  the  original 
contractor  and  the  addition  of  $2,738,000,  about 
$1,565,000  of  which  is  a  total  loss  to  the  city 
that  would  have  been  saved  if  the  city  had  grant- 
ed the  contractor's  reasonable  application,  which 
probably  came  within  the  special  legislation  pro- 
vided to  relieve  municipal  contractors  suffering 
from  war  conditions.  Unfortunately  this  law  is 
only  permissive  and  not  mandatory,  and  the 
city  has  manifested  a  consistent  determination 
to  avoid  such  payments,  even  when  promised. 
This  has  worked  extreme  hardship  and  injustice 
to  many  honorable  and  efficient  contractors  who 
have  taken  pride  in  executing  their  obligations 
notwithstanding  heavy  losses.  It  has  also  sub- 
jected the  city  to  very  great  loss  and  incon- 
venience and  well  earned  for  it  a  reputation  of 
unfairness  to  contractors,  which  will  deter  com- 
petent contractors  from  undertaking  city  work 
except  at  prices  that  would  be  outrageously  high 
under  fair  conditions. 


Cooperative  Housing  in  Italy 

In  a  periodical  called  "Housing,"  issued  by  the 
British  Government,  there  appeared  recently  an 
article  by  S.  Hurst  Seager,  describing  a  novel  hous- 
ing scheme  observed  by  him  in  Rome.  Of  the 
article  we  have  made  the  following  brief  abstract : 

There  are  few  detached  homes  in  Rome  and  it 
is  natural  therefore,  that  housing  schemes  should 
follow  the  general  plan  of  arranging  a  series  of 
houses  around  a  garden.  Some  of  these  blocks  of 
houses  have  interior  court  yards  which  arc  well 
laid  out  and  planted  and  some  contain  a  fountain 
continually  playing.  An  institute  has  been  organ- 
ized for  the  building  of  homes  for  laborers,  and  this 
builds  separate  houses  in  blocks  of  four  to  six, 
each  with  a  separate  entrance,  the  houses  having 
nothing  to  differentiate  them  from  the  homes  of 
l he  well-to-do  except  that  they  have  only  three  or 
four  rooms. 

The  largest  scheme  in  Rome  is  on  the  Aventine 
hill.  Here  the  buildings  are  erected  in  a  substantial 
and  workmanlike  manner  under  a  very  interesting 
system.  There  are  no  building  contractors,  but 
every  branch  of  work  is  let  to  the  workers  them- 
selves as  represented  by  their  unions.  The  work 
is  not  done  any  more  cheaply  than  if  carried  out 
in  the  ordinary  manner,  as  the  primary  object  of 
the  Institute  is  not  so  much  to  effect  a  saving  as  to 
encourage  the  men  to  take  a  genuine  interest  in 
their  work :  while  the  object  of  the  unions  is  to 
enable  their  members  to  carry  out  work  in  a  co- 
operative manner  and  thus  be  free  from  the  wage 
system.  So  far  as  Mr.  Seager  could  judge,  the 
scheme  appeared  to  achieve  these  purposes. 

He  also  reports  that  there  are  many  blocks  of 
dwellings  and  some  groups  of  individual  homes 
which  have  been  erected  on  the  cooperative  prin- 
ciple by  those  engaged  in  a  particular  branch  of 
Government  work,  such  as  the  railway,  post  office 
and  telegraphs,  etc.  To  these  groups  of  workers 
the  Government  has  loaned  a  large  proportion  of 
the  required  funds  at  a  very  low  rate  of  interest. 


Digitized  by  Google 


July  31.  1920  PUBLIC    WORKS  109 

Concreting  Plant  and  Operations 


Conclusion  of  article  begun  last  week  giving  a  general  review  of  advanced 
5eld  operations  and  equipment.  This  installment  deals  with  mixing  machines, 
distribution  and  placing  of  concrete,  the  pneumatic  process,  and  concreting 

under  water. 


MIXING  MACHINES 

Concrete  mixing  machines  arc  standard  equip- 
ment that  can  always  he  readily  bought  and  sold 
in  the  market.  As  they  are  always  subject  to  very 
hard  service,  often  continuous,  and  liable  to  abuse 
and  neglect,  it  is  essential  that  they  Ik-  of  simple 
design,  heavy  construction  and  first-class  material 
and  workmanship.  Most  of  them  arc  of  the  drum 
type  with  revolving  body  and  interior  blades,  which 
lift  and  drop  the  aggregate  until  it  is  well  separated 
and  mixed,  the  principal  differences  being  in  the 
details  and  in  the  manner  of  charging  and  discharg- 
ing them.  Considerable  variation  is  found  in  the 
different  patterns  that  are  specially  adapted  for  dif- 
fernt  kinds  of  work,  those  for  paving,  for  instance, 
being  entirely  different  from  those  for  building 
construction. 

They  can  be  purchased  of  varying  size  from  a 
fraction  of  a  yard  to  several  yards  capacity,  but  the 
general  tendency  is  toward  a  large  number  of 
smaller  sized  units;  one  yard  machines  being  about 
the  average  for  ordinary  large  jobs.  Where  con- 
crete is  deposited  in  very  large  masses  and  with 
the  greatest  rapidity,  special  larger  machines  may 
be  used  to  advantage,  but  in  any  case,  it  is  more 
desirable  to  have  several  machines  than  to  have  one, 
because  this  provides  a  reserve  and  allows  one  or 
more  to  be  out  of  service  for  shifting  or  repairs 
without  entirely  stopping  the  output.  A  multiplicity 
of  mixers  enables  them  to  be  distributed  at  differ- 
ent parts  of  a  large  piece  of  work,  thus  diminishing 
the  distance  which  the  mixed  concrete  must  be 
carried.  .  ' 

It  is  desirable  that  all  mixers  on  the  job  should 
be  of  the  same  make  and,  as  far  as  possible,  of  the 
same  size,  so  as  to  provide  for  intcrchangcability 
'■f  parts  and  reduce  the  extra  pieces  kept  on  hand. 
They  may  be  installed  in  batteries  of  two  or  more ; 
they  should  be  fed  from  the  same  bins  and  oj>erated 
from  the  same  charging  platform,  thus  reducing 
the  number  of  attendants  and  the  cost  of  installa- 
tion.   They  should  be  mounted  on  steel  or  timber 


skids  on  a  solid  foundation  with  suitable  protec- 
tion, and  at  an  elevation  sufficient  to  enable  them 
to  discharge  directly  to  the  distributing  cars  or 
hoisting  buckets;  if  necessary,  however,  the  latter 
may  be  placed  in  the  bottom  of  a  pit,  thus  reducing 
the  elevation  of  the  mixer. 

\\  here  small  units  of  construction  are  to  be  scat- 
tered over  a  large  area,  as  in  the  case  of  foundation 
piers,  long  walls,  or  similar  construction,  it  will  l>e 
found  convenient  to  have  one  or  more  small  port- 
able machines  moving  from  place  to  place  accord- 
ing to  the  progress  of  the  work.  Where  a  daily 
output  of  100  yards  or  more  is  required,  two  small 
machines  are  generally  better  than  one  larger  ma- 
chine, both  because  they  make  a  much  more  elastic 
system  and  can  be  separated  and  transferred  to 
other  work,  and  Ijecause  the  freight  and  installation 
charges  are  much  less  than  for  the  equivalent  large 
machine. 

UMOIMG  mixers 

Portable  machines  are  usually  equipped  with  a 
power  loader  or  a  loading  platform,  the  latter  usu- 
ally costing  35  or  30  per  cent  less  than  the  former, 
which  has  SO  or  80  per  cent  greater  capacity  than 
the  platform  machine.  Where  conditions  limit  the 
amount  of  concrete  required  to  50  yards  or  less 
daily,  the  platform  machine  is  probably  the  most 
economical.  Where  these  machines  are  charged  by 
hand  shoveling,  great  care  should  be  taken  to  es- 
tablish l  minimum  consecutive  cycle  of  ojieration. 
so  that  no  time  is  lost  or  interruption  or  obstruc- 
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GASOLINE  DRIVEN   RANT.WI   MIXER  WITH  INCLINED 
WHEELING  PI.ATF<iRM 

tion  occasioned  by  tho  men  getting  in  each 
other's  'way,  or  waiting  for  each  other. 

Each  man  or  party  of  men  should  work  continu- 
ously in  the  same  routine,  particular  care  being 
taken  to  avoid  confusion  or  collision  between  men 
approaching  and  those  leaving  the  charging  plat- 
form. A  one-bag  machine  will  require  five  wheel- 
barrow loads  of  2  cubic  feet  capacity  for  each  batch, 
and  as  each  load  requires  at  least  35  seconds  for 
delivering  the  material,  10  seconds  for  operating 
the  hopper,  and  30  seconds  for  mixing,  a  minimum 
of  7/i  seconds  will  be  necessary  for  each  cycle.  With 
wheel-barrows  of  3  cubic  feet  capacity,  the  cycle 
may  be  reduced  to  a  possible  61  seconds,  although 
the  tendency  is  growing  to  require  a  full  GO  seconds 
for  mixing  operations  alone. 

A  power  loading  machine  of  11  cubic  feet  ca- 
pacity, called  a  one-bag  machine,  requires  the  same 
wheelbarrow  time  for  charging  but,  as  the  hopper 
can  be  loaded  while  the  mixing  is  in  progress,  only 
It  seconds  is  required  for  elevating  and  discharg- 
ing the  hopper,  and  the  minimum  cycle  is  about  52 
seconds.  With  gravity  storage  bins,  the  automatic 
charging  of  the  hopper  requires  about  the  same 
time  for  any  size  batch  up  to  two  or  three  yards 
capacity;  the  time  of  charging  will  hardly  exceed 
one  minute,  thus  giving  a  maximum  speed  of  30 
bitches  per  hour  allowing  a  full  minute  for  mixing. 

The  ideal  arrangement  of  supplies  for  wheel- 
barrow charging  is  to  have  the  sand  and  broken 
stone  on  opposite  sides  of  the  mixer,  so  that  a 
wheelbarrow  bringing  a  load  of  sand  continues  in 
the  same  direction  across  the  platform  and  loads 
with  stone  returning;  delivers  the  stone  and  con- 
tinues to  the  sand  pile;  and  so  on  back  and  forth, 
shuttle  fashion,  with  no  lost  time  or  empty  trips. 

Water  supply  should  always  be  carefully  meas- 
ured and  fed  into  the  mixer  before  the  sand,  cement 
and  broken  stone.  Since  too  much  water  will  in- 
jure the  quality  of  the  concrete  and  too  little  will 
not  matcrialllv  affect  the  operation  of  the  machine, 
it  is  better  to  have  too  little  than  too  much.  In  cold 
weather  the  water  should  be  heated  before  being  de- 
livered to  the  machine,  which  is  easily  accomplished 
by  running  steam  coils  through  the  supply  tank,  or 
bv  injecting  live  or  exhaust  steam  into  the  water 
through  a  perforated  or  open-end  pipe. 

HEATING  MATERIALS 

It  is  also  necessary  in  very  cold  weather  to  pro- 
vide systematic  provision  for  heating  the  aggregate. 
This  is  best  done  by  installing  steam  coils  on  the 


bottom  and  around  the  sides  of  the  storage  bins 
or  under  the  storage  piles;  low  pressure  or  exhaust 
Steam  is  satisfactory  for  this  purpose  and  should 
be  provided  in  abundant  quantities.  If  the  steam 
s'lpplv  for  operating  the  mechanical  plant  is  not 
abundantly  adequate,  an  additional  old  boiler  may 
well  serve  the  purpose,  if  installed  especially  for 
this  service. 

For  small  size,  temporary  or  detached  operations, 
it  may  suffice  to  heat  the  sand,  gravel  or  broken 
stone  over  horizontal  flues  in  which  a  wood,  coal  or 
coke  fire  is  maintained.  Steam  is  also  sometimes 
injected  into  the  mixer  during  its  revolution.  If 
the  concrete  is  delivered  to  position  at  a  temperature 
well  above  freezing,  and  the  upper  surface  is  well 
protected,  the  heat  developed  by  the  chemical  pro- 
cesses of  setting  will  usually  prevent  it  from  freez- 
ing except  in  extremely  cold  weather.  When  con- 
crete is  placed  in  small  masses,  however,  the  forms 
need  protection  against  frost,  whenever  the  tem- 
perature is  much  below  freezing. 

DISTRIBUTION  AND  PLACING  OF  CONCRETE 

Concrete  mixers  usually  deliver  directly  into 
dump  cars  or  buckets,  the  former  being  used  when 
the  concrete  can  be  discharged  directly  into  the 
forms  at  a  lower  elevation,  as  into  foundation  pits, 
cr  from  a  trestle  into  wall  forms  and  the  like.  Con- 
crete buckets  are  usually  transported  for  short  dis- 
tances by  cablcways  and  for  longer  ones  on  cars  or 
automobile  trucks,  whence  they  are  generally  un- 
loaded by  derricks  commanding  the  forms  into 
which  the  concrete  is  emptied.  The  eableway  usual- 
ly brings  the  buckets  into  position  over  the  forms 
where  they  are  dumped  directly,  but  it  may  deliver 
them  to  derricks  or  other  plant  which  transfer  them 
lo  required  positions.  The  buckets  should  usually 
be  of  proper  size  to  take  one  batch  of  concrete,  un- 
less they  have  to  be  transported  for  long  distances, 
when  they  may  take  two  or  three  batches  at  once. 
Tilting  buckets  may  be  used,  but  bottom  dunij. 
buckets  are  generally  preferable  and  are  indispensa- 
ble for  depositing  concrete  under  water.  Special 
buckets  with  adjustable  gates  are  used  for  narrow 
forms  and  special  purposes. 

SPOUTING 

For  building  construction,  dams  and  other  struc- 
tures, concrete  is  frequently  delivered  from  the  mix- 
ing plant  to  a  bucket  at  the  foot  of  a  hoisting  tower, 
from  SO  to  200  feet  high,  in  which  it  is  elevated  to 
a  receiving  hopper  at  the  lop  or  at  any  intermediate 
|x>int,  where  the  contents  are  dumped.  Usually  the 
receiving  hopper  is  provided  with  a  gate  through 
which  the  concrete  is  delivered  to  an  inclined  tube 
or  trough,  which  spouts  it  to  different  portions  of 
the  work.  Considerable  advantage  in  spouting  is 
derived  from  mixing  a  small  proportion  of  hydrated 
lime  with  the  cement,  which  makes  the  concrete 
more  plastic  and  slippery.  The  proportion  of  mix- 
ing water  should  be  about  l|j  to  V/2  gallons  per 
cubic  foot  of  concrete. 

The  chutes  arc  generally  made  in  long  sections  of 
steel  troughs,  trussed  and  connected  at  the  ends 
with  swivel  joints,  supported  in  such  a  manner  as 
to  allow  each  section  to  be  revolved  through  a  wide 
horizontal  angle,  the  last  section  delivering  directly 
to  the  forms  or  to  a  small  charging  hopper,  from 
which  two-wheel  carts  are  tilled  to  transport  trie 
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concrete  a  short  distance.  About  200  or  .'{00  feet 
is  the  ordinary  practical  limit  for  spouting  concrete 
(a  maximum  distance  of  700  feet  has  been  re- 
corded), and  when  this  is  materially  exceeded, 
sometimes  the  concrete  is  delivered  to  a  second 
bucket  at  the  foot  of  an  auxiliary  hoisting  tower, 
where  it  is  elevated  and  spouted  again. 

The  chutes  are  often  suspended  by  adjustable 
light  tackles  from  overhead  cables,  one  end  of  which 
is  carried  at  the  hoisting  tower  and  the  other  end 
at  another  tower  or  even  extended  to  the  ground  be- 
yond the  limit  of  the  work.  The  first  end  of  the 
chute  is  always  supported  directly  from  the  hoisting 
tower,  and  sometimes  the  outer  end  is  carried  by 
a  boom  attached  to  the  tower,  through  which  the 
chute  passes.  A  second  chute  is  often  carried  on 
the  top  chords  of  a  cantilever  truss  anil  supports  one 
end  Of  a  third  chute,  which  generally  is  supported 
at  the  outer  end  on  a  light  tower  or  trestle  moved 
from  place  to  place  on  the  work. 

PUSH  (  ARTS 

\\  hen  the  concrete  cannot  b  spouted  to  the  forms 
in  which  it  is  to  be  placed,  it  is  generally  distributed 
for  distances  up  to  perhaps  100  feet  in  two-wheel 
hand-puslua  dump  carts  running  on  plank  plat- 
forms laid  on  the  surface  of  the  ground,  on  the 
floor,  on  trestles,  or  ofl  top  of  the  forms.  This 
final  distribution  is  often  used  for  handling  the  con- 
crete for  large  buildings,  where  the  spouting  may 
he  eliminated,  and  the  hoisting  tower  may  deliver 
to  loading  hoppers  on  the  successive  floors. 

In  other  cases,  the  two-wheel  carts  may  receive 
the  concrete  directly  from  the  mixer  and  distribute 
it  up  to  a  maximum  distance  of  several  hundred 
feet.  The  runways  for  these  carts  should  be  made 
of  light  boards,  cleated  together  in  panels  from  H 
to  12  feet  leng,  that  can  be  very  readily  shifted  and 
easily  supported  on  blocking  or  trestles  to  provide 
for  the  proper  grade,  which  should  be  from  1  to 
2  inches  in  10  feet,  in  favor  of  the  loaded  carts,  not 
sufficient  to  accelerate  their  speed  unduly  or  to  make 
severe  work  pushing  the  empty  carts  upgrade. 


HOISTING 


TOWER    WITH    rorNTER  BALANCED 
TRUSSED  CHUTES 


A  250  x  250-foot  concrete  slab  10  feet  thick  was 
concreted  from  a  single  mixing  machine  that  de- 
livered into  carts  running  on  a  platform  t>  feet  wide 
and  extending  across  the  full  width  of  the  concrete 
slab  on  the  center  line.  It  was  elevated  about  (i  feet 
above  the  slab  and  graded  down  about  1  to  500.  On 
each  side  of  this  platform  there  was  provided  at  tne 
same  level  a  movable  transfer  table  of  the  same 
width,  extending  across  the  slab  transverse  to  the 
main  runway. 

The  25  tWO-wheel  carts  were  operated  in  pairs 
simultaneously  rilled  from  two  gates  of  the  loading 
hopper  at  the  mixer,  and  one  was  pushed  out  on  a 


CONCHETING  SHOP  BUILDING  WITH  Dl'PLEX  SYSTEM  OF  WOODEN  HOISTING  TOWEIIS  AND  T  Iit'ShTED  C'Hl'TES 
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transverse  runway  on  one  side  and  the  other  on  the 
other  side,  from  which  they  dumped  their  contents 
to  the  slab  and  returned.  The  grade  of  the  runway 
was  sufficient  for  the  loaded  cars  to  move  by  gravity 
at  a  speed  which  made  it  necessary  for  the  attend- 
ants to  hasten  and  made 
the  work  so  rapid  that  it 
was  necessary  to  relieve 
the  men  at  short  intervals. 
This  method  gave  100  per 
cent  efficiency-  removing 
the  concrete  as  fast  as  the 
mixer  could  deliver  it, 
which  is  an  unusual  record 
concrete  cart       for  any  construction  work. 

PNEUMATIC  PROCESS 

For  years  the  mixing  and  placing  of  concrete  by 
pneumatic  pressure  had  been  considered  a  desidera- 
tum, and  considerable  progress  has  been  made  in 
developing  such  a  process.  There  are  on  the  market 
numerous  types  of  mixing  machines  in  which  the 
cement  and  aggregate  are  charged  and  subjected  to 
jets  uf  o impressed  air  fr:_>m  several  nomlei  that 
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tend  to  mix  the  materials;  a  gate  is  then  opened, 
and  the  entire  batch  is  forced  through  a  pipe  that 
discharges  into  the  forms.  Considerable  difficulty 
has  been  experienced  in  securing  a  satisfactory  and 
thorough  mixture,  but  good  results  have  been  ob- 
tained by  mixing  the  eemenl  and  aggregate  before 
delivering  it  t<<  the  pneumatic  mixer. 

The  pneumatic  conveying  portion  of  the  appar- 
atus has  however  proved  very  advantageous  in  some 
cases,  especially  where  there  is  very  limited  clear- 
ance;  notably  in  tunnel  construction,  where  con- 
crete for  the  lining  can  be  delivered  from  the  top 
or  bottom  <>(  the  shaft  through  a  pipe  laid  on  the 
invert  or  along  the  tunnel  wall  and  occupying  so 
little  space  that  it  does  not  interfere  with  tunnel 
cars  or  the  other  construction  operations.  On  the 
other  hand,  the  transportation  of  concrete  in  buckets 
or  dump  cars  would  very  much  obstruct  the  work, 
particularly  in  tunnels  of  small  diameter,  where 
only  a  single  line  of  track  can  l>e  used. 


The  delivery  pipe  is  usually  from  4  to  C  or  even 
8  inches  in  diameter  and  can  be  laid  at  any  grade 
or  even  with  perpendicular  sections,  but  either  hori- 
zontal or  vertical  deflections  should  be  made  with 
long  radius  bends.    The  concrete  can  be  delivered 


RANSOM  E-CAN  IFF  PNEUMATIC 
MIXER  AND  CONVEYOR 

through  horizontal  distances  up  to  1,000  feet  or 
more,  and  can  be  raised  50  feet  with  a  working  pres- 
sure of  100  pounds  or  less. 

The  system  is  of  course  costly  to  install  and  it  is 
found  to  require  a  very  large  amount  of  com- 
pressed air  for  its  operation.  It  may,  however,  be 
economical  when  the  cost  of  placing  concrete  by 
<  ther  methods  exceeds  $1.50  per  cubic  yard.  The 
concrete  quickly  wears  out  the  pipe  at  the  bends, 
w  here  hole*  are  cut  through  the  outer  side  of  the 
curve,  and  the  pieces  require  frequent  patchings  or 
renewal  and  are  generally  reinforced  or  made  extra 
heavy  or  have  detachable  pieces  at  the  exposed 
points. 

CO  NC  RET  I  KG  UNDER  WATER 

Submerged  concrete  is  usually  placed  in  solid 
masses  not  requiring  reinforcement  or  exceptional 
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tension  strength.  It  should,  however,  completely 
fill  the  forms  making  a  solid  mass  and  be  protected 
so  as  to  preserve  its  integrity  until  hardened  and  to 
prevent  the  washing  away  of  the  cement.  Sub- 
merged concrete  may  often  be  placed  in  the  dry,  and 
water  may  be  excluded  until  the  concreting  is  com- 
pleted, as  in  cases  of  concrete  placed  inside  pneu- 
matic caissons  or  cofferdams,  or  when  a  structure 
is  concreted  in  a  floating  cofferdam  sunk  to  position 
on  a  prepared  foundation. 

This  last  method  is  occasionally  used  for  bridge 
piers,  sea  walls  and  the  like,  where  the  caisson  itself 
is  sometimes  a  plain  or  cellular  concrete  box,  or 
where  the  system  can  be  adopted  that  was  recently 
devised  by  J.  W.  Rollins.  His  scheme  consisted  of 
building  on  shore  a  wooden  cofferdam,  detachably 
connected  with  a  water  tight  joint  to  a  permanent 
solid  concrete  base;  this  box-like  structure  was 
bunched,  towed  to  position,  and  gradually  sunk  on 
the  foundation  as  the  interior  permanent  structure 
was  built  up  on  the  concrete  bottom.  After  the 
work  is  brought  above  water  level,  the  detachable 
sides  can  be  removed  and  used  over  again,  thus 
effecting  great  economy  and  rapidity. 

With  proper  care  and  equipment  wet  concrete 
can  be  safely  deposited  through  and  under  the 
water,  usually  without  much  and  sometimes  with- 
out any  work  from  divers,  which  is  always  costly. 
However,  it  may  be  desirable  to  have  the  bottom 
prepared  to  receive  the  concrete  or  to  have  it  in- 
spected by  divers  before  the  concrete  is  commenced 
and  while  it  is  being  placed. 

For  depositing  under  water  concrete  should  never 
be  of  a  lean  mixture.  Gravel  is  a  more  satisfactory 
aggregate  than  broken  stone,  because  it  flows  more 
easily  and  is  less  liable  to  obstruction  and  the  pro- 
duction of  cavities.  The  materials  should  be  de- 
livered by  boat  if  the  water  has  sufficient  depth,  in 
which  case  the  floating  plant  will  usually  be  more 
satisfactory  for  a  large  job.  On  the  other  hand, 
when  the  materials  are  received  by  rail  or  the  plant 
can  be  installed  on  shore  or  on  an  adjacent  struc- 
ture, a  fixed  plant  may  be  most  desirable.  Other 
things  being  equal,  the  concrete  can  be  handled 
fruin  the  mixer  most  advantageously  by  ordinary 
derrick  booms,  although  sometimes  cableways  with 
\  ery  large  buckets  arc  suitable. 

When  a  large  area  is  to  be  covered  with  sub- 
merged concrete,  it  should  be  uniformly  deposited 
in  a  continuous  layer,  2  or  :i  inches  thick,  with 
the  strips  zig-zagging  back  and  forth  continuously 
across  the  surface.  An  irregular  surface  of  fresh 
concrete  may  sometimes  have  to  be  leveled  by  a 
straightedge  drag  or  screen,  heavily  loaded  or  op- 
crated  by  divers. 

Submerged  forms  for  retaining  masses  of  con- 
crete may  lie  built  up  to  a  limited  height  from  an 
irregular  bottom  with  jute  or  paper  bags  of  fresh 
concrete  handled  by  divers  and  built  up  like  walls. 
Concrete  in  small  quantities  may  thus  be  placed 
under  water  for  many  different  purposes,  the  ce- 
ment permeating  the  woven  fabric  of  the  bags  and 
making  a  solid  monolithic  mass  which  may  or  may 
not  be  the  case  when  it  is  placed  in  paper  bags, 
although  the  fabric  of  the  latter  is  generally  believed 
to  dissolve  and  allow  the  concrete  units'  to  bond 
thoroughly  together. 


BOTTOM  DUMP  BUCKETS 

Concrete  cannot  be  successfully  dumped  into  the 
water  from  a  point  above  the  surface  nor  deposited 
by  lowering  through  the  water  in  a  tilting  bucket, 
because  the  combined  action  of  water  and  gravity 
tend  to  separate  the  fine  and  coarse  particles  and 
wash  out  the  cement.  The  bottom  and  sides  of 
the  concrete  should  be  protected  from  the  water, 
but  the  top  does  not  need  special  protection.  A 
great  deal  of  submerged  work  can  be  satisfactorily 
executed  with  a  good  bottom-dumping  steel  bucket, 
particularly  for  small  areas  and  in  protected  spaces 
such  as  the  interior  of  cribs,  caisson  pockets,  and 
dredged  wells,  where  there  is  little  current  of  water 
to  be  contended  with. 

A  bottom-dump  bucket  may  be  provided  with  a 
tripping  device  to  release  the  bottom  flaps  when  it 
is  just  above  the  required  emptying  position;  it  is 
better,  however,  to  have  the  sides  extend  a  few 
inches  below  the  bottom  flaps  and  the  latter  ar- 
ranged so  that  when  the  bucket  comes  to  rest  on 
the  lower  edges  of  the  sides,  the  flaps  are  released ; 
the  bucket  then  automatically  discharges  its  con- 
tents, still  protected  by  the  extended  sides  and  left 
exactly  in  the  required  position  when  the  bucket  is 
withdrawn. 

It  is  important  that  the  top  of  the  bucket  be  left 
open  so  as  to  avoid  the  formation  of  a  partial  vac- 
uum that  would  not  only  retard  the  emptying  of 
the  bucket,  but  would  eventually  set  up  a  washing 
action  that  would  injure  the  concrete.  Submerged 
bucket  work  should  be  done  with  large  masses 
of  concrete  and  as  little  exposure  to  washing  as 
possible,  buckets  up  to  4  or  5  yards  capacity  being 
desirable  when  conditions  permit. 

TREMIE  METHOD 

When  there  is  considerable  lateral  clearance  and 
a  large  mass  of  concrete  to  be  deposited  under 
water,  excellent  results  can  be  obtained  by  the 
tremie  method,  which  consists  simply  in  depositing 
the  concrete  through  a  tube,  usually  vertical,  ex- 
tending from  above  water  level  to  the  point  of  de- 
position of  the  concrete  under  water. 

The  great  essential  in  this  method  is  that  the 
tremie  shall  be  kept  always  filled  with  concrete  and 
the  operation  shall  be  carried  on  continuously,  so 
:>s  to  cause  the  uniform  distribution  of  the  concrete 
jind  maintain  a  concrete  seal  at  the  bottom  of  the 
tremie,  thus  preventing  the  entrance  of  water.  The  , 
tremie,  mounted  on  a  carriage  that  is  provided  with 
both  transverse  and  longitudinal  motion  or  sup- 
ported by  a  derrick  boom  or  other  suitable  appar- 
atus, is  provided  with  a  hopper  at  the  top  which 
must  be  kept  filled  from  the  adjacent  mixer. 

At  the  beginning  of  operations  the  tremie  is  full 
of  water,  which  is  expelled  by  the  first  concrete 
that  enters  it;  the  concrete,  however,  becomes 
washed  in  falling  to  the  bottom,  so  that  it  should 
be  thrown  away  and  operations  commenced  with 
concrete  supplied  after  the  first  contents  of  the  tube 
have  escaped.  The  bottom  of  the  tube  should  be 
maintained  embedded  a  few  inches  in  the  surface 
of  fresh  concrete,  thus  providing  a  seal  and  enabling 
the  full  length  of  the  tube  and  part  of  the  hopper 
to  be  maintained  full  of  concrete,  which  can  only 
escape  as  the  bottom  of  the  tube  is  moved  forward 
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transversely  to  the  end  of  its  course.  At  this  stage 
it  should  be  shifted  slightly  longitudinally  and 
moved  back  in  a  parallel  transverse  direction,  and 
thus  moved  back  and  forth  in  a  zig-zag  fashion  until 
the  whole  area  of  the  structure  has  been  covered. 

In  this  way  the  concrete  builds  up  in  successive, 
uniform,  continuous,  horizontal  layers  with  as  little 
interruption  as  possible ;  it  may  be  necessary  to  raise 
the  tremie  and  start  operations  over  again  if  it  has 
to  be  shifted  from  pocket  to  pocket  of  a  caisson,  or 
to  avoid  horizontal  braces.  On  this  account,  where 
the  obstructed  horizontal  area  is  less  than  200 
square  feet,  the  use  of  a  liottom-dumping  bucket  is 
likely  to  be  more  economical  than  the  tremie.  The 
tremie  should  be  large  and  arranged  so  as  to  be 
easily  and  accurately  handled,  and  great  care  should 
be  taken  to  maintain  a  continuous  supply  of  con- 
crete and  prevent  any  interruption  to  its  deposition 
under  water. 

For  the  piers  of  the  Charles  River  Bridge.  Bos- 
ton, many  thousands  of  yards  of  concrete  were  de- 
posited in  masses  up  to  0J  x  ¥0?  feet  and  at  a  depth 
of  ;$0  feet  below  high  water;  the  tremie  used  was 
■i".  feet  long,  18  inches  in  diameter  at  the  top  and 
2\  inches  at  the  bottom,  and  was  suspended  from 
a  6-yard  hopper  car  traveling  on  a  transverse  bridge. 
The  bridge  itself  rolled  on  longitudinal  track  ex- 
tending the  full  length  of  the  cofTerdam,  ami  com- 
manded all  parts  of  its  area. 

The  hopper  was  kept  constantly  filled  with  con- 
crete and  was  discharged  through  a  bottom  gate 
as  the  car  moved,  depositing  it  at  the  rate  of  about 
10  yards  per  hour.  Another  important  case  of  suc- 
cessful tremie  concreting  was  that  of  the  four-track 
subway  tunnel  across  the  Harlem  River.  There  a 
large  quantity  of  concrete  under,  around,  and  over 
the  four  steel  tubes,  and  inside  a  steel  cofferdam 
and  bulkhead  was  placed  by  several  tremies  mounted 
on  a  floating  platform. 


Labor  Notes 

Among  the  items  in  the  Industrial  News  Sur- 
vey of  July  12  published  by  the  National  Indui- 
trial  Conference  Board  arc  the  following: 

Brotherhood  of  Surface  Employees  of  Brook- 
lyn, N.  Y„  rapid  transit  association  has  taken  out 
papers  of  incorporation. 

Central  Labor  Union  of  Boston  has  voted  that 
after  October  2,  1920,  no  alien  will  be  eligible 
as  a  delegate  to  that  body  unless  he  has  taken 
out  citizenship  papers  or  filed  his  intention  of 
doing  so. 

Textile  Tnion  (Paris)  recently  passed  resolu- 
tion protesting  48-hour  week  and  declaring  that 
it  is  an  "imperative  necessity  to  restore  the  maxi- 
mum production  to  industry  by  an  intensive 
effort."  and  demanding  purchase  of  material  and 
machinery  for  industries  ruined  by  the  war. 
without  further  delay  ;  also  appealing  to  public 
opinion  urging  strict  economy  on  part  of  the 
consumer  and  increased  activity  in  every  depart- 
ment of  labor  as  only  true  means  of  combating 
the  high  cost  of  living. 

White  Motor  Co..  Cleveland,  Ohio,  has  issued 
declaration  of  principles  governing  its  industrial 
relations  which  has  been  approved  by  committee 


of  elected  representatives  of  workers  who  meet 
with  the  management  to  consider  plant  prob- 
lems. The  maxims  of  the  declaration  state  "Capi- 
tal is  only  production  minus  consumption"; 
"Business  originally  founded  on  service";  "The 
customer  pays  all";  "The  public  suffers  all"; 
"Absentee  ownership  may  or  may  not  be  a 
curse";  "Absentee  management  is  always  a 
curse";  the  principles  are,  "No  entangling 
alliances";  "Free  speech";  "Free  press"; 
"Recognition  of  individual  rights" ;  "No  discrim- 
ination against  nationality,  political  belief,  or 
creed" ;  "no  discrimination  against  any  organiza- 
tion" ;  "base  wage,  based  on  buying  power"; 
"Craftsman's  wages  adjusted  to  the  above." 

The  first  maxim,  at  least,  is  worthy  to  be  in- 
cluded with  the  famous  "Fourteen  Points." 


New  Orleans  Car  Strike 

The  entire  transportation  system  of  New 
Orleans  was  completely  paralyzed  July  1,  by  a 
strike  of  the  street  car  employees  who,  some 
hours  after  quitting  work,  announced  that  they 
were  ready  to  discuss  their  differences  with  the 
federal  receiver  for  the  New  Orleans  Railway 
and  Light  Company,  on  whom  they  placed  the 
responsibility  because  they  charge  him  with  hav- 
ing failed  to  grant  them  a  wage  of  SI 50  per  month 
that  has  been  suggested  as  a  living  wage.  The 
chairman  of  the  Business  Mens'  Committee  con- 
sidered that  the  committee  had  been  treated 
shamefully  when,  after  endeavoring  to  avoid  the 
strike,  they  sent  a  petition  to  the  strikers  before 
the  latter  took  action,  which  was  not  even  ac- 
knowledged. 


Ant  ther  Closed  Shop  Strike 

A  strike  on  the  municipal  contractors  for  garb- 
age disposal  in  Philadelphia  is  emphatically  stat- 
ed by  the  employees  to  be  a  fight  for  closed  shop, 
the  demands  of  the  strikers  not  being  a  genuine 
popular  request,  but  being  made  at  the  dictation 
of  a  few  agitators  although  the  men  themselves 
desire  to  work. 


Distribution  of  Immigrants 

The  official  money-changer  for  incoming  aliens 
landing  in  New  York  is  quoted  as  stating  that 
the  money  exchanged  for  those  whose  destina- 
tion is  New  York  City  does  not  amount  to  1 
per  cent  of  that  exchanged  for  those  giving  other 
points  as  their  destination.  The  immigrants  are 
now  going  in  greatly  increased  proportion  to 
manufacturing  centers  such  as  Pittsburgh,  De- 
troit and  Akron,  Ohio  or  to  the  coal  and  iron 
mining  regions. 


Immigration  to  New  York 

The  present  rate  of  immigration  to  New  York 
City,  about  10,000  per  weak,  is  only  one-quarter 
as  great  as  the  pre-war  maximum,  but  a  consid- 
erable portion  of  the  diminution  is  attributed  to 
the  loss  during  the  war  of  25  large  passenger 
ships.    It  is  also  influenced  by  literacy  tests  and 
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by  the  efforts  of  the  European  governments  to 
keep  their  citizens  at  home.  Out  of  the  10,000 
weekly  arrivals,  6,000  arc  women  and  children 
and  2,000  are  aged  persons,  leaving  only  about 
2,000  able-bodied  men,  most  of  whom  are  re- 
servists. These  are  chiefly  soldiers  who  were 
called  home  from  the  United  States  to  partici- 
pate in  the  war  and  have  now  been  discharged. 
There  are  practically  no  immigrants  from  Ger- 
many, Austria  or  Russia  and  the  great  majority 
of  those  that  do  come  are  Jews  from  all  countries. 


Slowlv  Increasing  Labor  Balance 

According  to  the  records  of  the  year  ending 
June  30,  compiled  by  Commissioner  Wallis  of  the 
Ellis  Island  Immigration  Bureau,  the  total  num- 
ber of  arrivals  and  departures  of  aliens  from  this 
city  during  the  year  were  respectively  314,468 
and  334.254  showing  a  net  loss  of  population  of 
19.786. 

This  loss,  however,  occurred  entirely  during 
the  first  part  of  the  year,  while  the  figures  show 
that  in  the  last  months  the  ratio  was  in  the 
opposite  direction,  with  arrivals  29,098  in  March 
and  47.715  in  June  and  corresponding  departures 
of  26,169  and  37,585,  showing  in  the  last  month 
an  excess  of  immigrants  over  emigrants  of  10,- 
130,  a  number  which  would  have  been  consider- 
ably larger  except  that  the  departures  had  in- 
creased much  more  rapidly  over  those  of  the  pre- 
ceding month  than  had  the  arrivals.  The  favor- 
able balance  was  greatest  in  May,  when  there 
were  40.048  arrivals  and  21,162  departures  show- 
ing a  balance  of  18,886  in  our  favor.  This  goes 
to  show  that  America  is  still  more  attractive  than 
Europe  to  laborers  and  that  the  depleted  labor 
supply  abroad  is  still  able  to  furnish  an  increas- 
ing supply  for  us  if  legal  and  transportation 
difficulties  permit. 


Increased  Arrivals  of  Immigrants 

During  the  week  ending  July  10,  13,161  aliens 
were  landed  at  Ellis  Island,  New  York  of  whom 
11.161  were  steerage  passengers  and  2,000  were 
cabin  passengers.  A  marked  change  in  the 
character  of  immigrants  is  noted  in  the  fact  that, 
unlike  the  previous  recent  arrivals,  the  percent- 
age of  men  was  larger  than  that  of  women  and 
children,  notably  so  on  the  steamship  Mexico 
which  brought  only  14  women  and  552  ablebodicd 
men  and  boys  16  years  old  and  upwards.  These 
all  came  from  Portugal  and  were  enroute  to 
Massachusetts  or  California  where  there  have 
been  established  large  Portugese  settlements. 

In  1914,  just  before  the  beginning  of  the 
European  war,  the  tide  of  immigration  to  this 
country  reached  the  enormous  total  of  1,403,000 
but  since  June  30  of  that  year  there  has  never 
been  a  single  week  in  which  13,161  aliens  arrived. 


Waiting  List  for  Europe 

It  is  officially  stated  that  more  than  2,500,000 
foreign  born  citizens  of  this  country  are  waiting 
an  opportunity  to  return  to  Europe  and  would 
now  be  departing  in  very  much  larger  numbers 
if  there  was  available  sufficient  transportation. 


This  does  not,  however,  mean  that  these 
laborers  will  remain  abroad.  The  indications  are 
that  as  soon  as  they  discover  the  high  cost  of 
living  and  difficult  conditions  left  over  from  the 
war,  a  large  proportion  of  them  will  be  glad 
to  return  to  America  in  the  hope  of  finding 
better  jobs,  higher  pay  and  pleasanter  conditions 
in  this  country. 


More  Alien  Arrivals  than  Departures 

Papers  recently  furnished  by  the  department 
of  labor,  Bureau  of  Immigration  show  that  dur- 
ing thcjnotiths  of  July,  August  and  September. 
lu19,  65,333  immigrants  arrived  in  the  United 
States  and  82,4ol  aliens  departed  making  a  net 
loss  of  17,128. 

During  the  months  of  October,  November  and 
December.  1919  and  January  and  February,  1920, 
the  arrivals  amounted  to  159,014  and  the  de- 
partures amounted  to  122,444  showing  a  net 
increase  of  36,570. 

The  above  are  the  latest  figures  furnished  by 
the  bureau  but  current  reports  from  Ellis  Island 
where  about  80  per  cent  of  the  immigrants  for 
this  country  arrive,  indicate  that  the  ratio  of 
arrivals  to  departures  is  rapidly  increasing,  and 
that  the  total  number  of  immigrants  is  much 
larger  than  it  has  been  for  many  years  previously. 


Assisting  Immigrants 

The  National  Americanism  Commission  of  the 
American  Legion  has  made  arrangements  with 
the  Immigration  Commissioner  for  forwarding 
to  the  different  posts  of  the  legion,  the  names  and 
destinations  of  all  immigrants  so  that  legion 
members-  preferably  those  who  speak  the  alien 
language,  can  welcome  them  and  help  them  to 
become  100  per  cent  American. 

Farmers  Want  Immigrants 

According  to  Chas.  M.  Gardiner,  an  official  of 
the  National  Grange,  the  general  sentiment 
among  U.  S.  Farmers  is  for  the  encouragement 
of  immigrants  to  the  points  where  they  are  most 
needed.  They  should  not  be  permitted  to  join 
existing  large  foreign  colonies-  some  of  which 
promote  sedition  and  anarchy,  and  they  should 
not  include  radicals  and  those  of  bolshevist 
tendencies  that  make  the  process  of  Americani- 
zation more  difficult. 


Labor  in  Washington 

Reports  from  the  state  of  Washington,  an- 
nounce a  slight  reduction  in  the  shortage  of 
foreign  laborers  and  a  considerable  shortage  of 
unskilled  labor  help  in  the  western  part  of  the 
state,  while  in  Seattle  there  has  developed  during 
the  last  month  a  slight  excess  of  skilled  and  un- 
skilled labor. 


The  representatives  of  7*>  South  Carolina  cotton 
mills  have  voted  to  maintain  the  number  of  work- 
ing hours  per  week  at  55  as  a  vital  necessity. 
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Indication  Reported  of  Increasing 
Labor  Efficiency 

In  reply  to  a  questionnaire  issued  by  the  In- 
dustrial Bureau  of  the  Merchants  Association, 
New  York,  49  manufacturers  representing  14  in- 
dustries, reported  in  September,  1919  that  in  gen- 
eral, labor  was  not  more  than  70  per  cent  efficient 
judged  by  normal  standards.  The  present  report 
of  the  same  manufacturers  indicates  some  in- 
crease in  efficiency,  especially  during  the  last  four 
or  five  months.  In  general,  the  increase  cannot 
be  measured  but  is  considered  to  be  now  under- 
way. 

Of  the  49  letters,  23  announced  a  noticeable 
increase  of  efficiency  since  last  September,  five 
merely  allude  to  a  better  spirit  among  their 
employees,  17  have  observed  no  change,  and  3 
report  a  decrease. 

Among  various  reasons  suggested  for  the  im- 
provement arc  increasing  number  of  applicants 
for  positions  and  the  change  from  time-work  to 
piece-work. 

One  manufacturer  reported  a  six  weeks  shut- 
down due  to  unsatisfactory  relations  on  account 
of  the  union,  followed  by  a  complete  change 
which  has  secured  an  increase  of  between  30  and 
40  per  cent  in  production  with  a  tendency  to 
still  greater  increase. 

Another  manufacturer  reports  that  since  in- 
agurating  piece-work,  the  output  is  entirely  satis- 
factory, but  that  the  output  on  time  labor  is  fully 
30  per  cent  below  normal. 

Philadelphia  Strike  Becoming  Violent 

The  strike  of  Philadelphia  laborers  for  almost 
double  wage,  reduction  of  hours  from  10  to  8  and 
closed-shop  has  forced  the  employers  in  organ- 
ized action  to  declare  that  if  the  men  did  not 
return  to  work  they  would  be  locked  out,  that 
the  closed-shop  would  not  be  tolerated  and  that 
common  labor  must  work  10  hours  daily  in  order 
to  keep  skilled  labor  at  wcrk  during  8  hours. 
As  a  result,  the  Trade  Council  has  declared  a 
guerrilla  warfare  to  harass  the  employers  by 
calling  the  men  off  from  one  important  job  after 
another. 

Work  on  a  number  of  important  buildings  has 
been  stopped  or  very  much  retarded,  strikers 
have  attacked  loyal  workmen  with  knives,  clubs 
and  stones  and  serious  disorders  and  arrests  have 
been  frequent. 

Owners  are  afraid  to  commence  operations  on 
account  of  high  prices  of  labor  and  materials  due 
to  strikes  and  transportation  difficulties  and  con- 
tractors are  unwilling  because  they  cannot  be 
sure  that  the  nun  will  complete  the  work  after 
commencing  it.  The  blame  for  this  condition  is 
laid  not  on  the  workers  but  on  organizers  and 
agents  who  keep  the  men  discontended  and 
excited. 


Tunnels  Wanted  in  Colorado 

In  Novrmher.  the  state  of  Colorado  will  vot<*  r-i 
the  initiative  r>nd  referendum  petition,  for  which 
more  thnn  ifi.nftO  signatures  have  been  secured,  to 
amend  the  state  constitution  and  provide  for  the 
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construction  of  tlrree  summit  railroad  tunnels  to 
cost  $18,550,000  to  be  owned  by  the  state  and  pro- 
vide for  trains,  automobiles  and  army  trucks. 


Pennsylvania  Automobile  Licenses 

License  No.  469,000  was  issued  by  the  Auto- 
mobile Division  of  the  Pennsylvania  State  High- 
way Department  on  July  9th,  and  the  Depart- 
ment predicts  that  over  525,000  licenses  for  pneu- 
matic tired  vehicles  will  be  issued  this  year.  The 
total  issued  for  such  vehicles  in  1919  was  441,- 
224.  There  has  been  an  increase  also  «n  solid 
tired  vehicles,  the  total  on  July  9th  for  the  year 
having  been  41,556,  while  the  total  for  1919  was 
40,893.  The  total  registrations  of  pneumatic 
tired  vehicles  for  the  six  years  from  1914  to  1919 
inclusive,  have  been  as  follows:  104,950,  152,365, 
218,846,  306,001,  363,001,  441,224. 


A  new  New  York  State  law  restricts  trucks 
and  trailers  operating  outside  of  cities  to  a  width 
of  8  feet,  height  of  12  feet  6  inches,  and  total 
weight  of  25,000  pounds. 


Coal  Supply 

In  New  York  City,  due  principally  it  is 
claimed  to  tranportation  difficulties,  the  danger 
of  a  coal  famine  appears  to  be  growing  larger 
rather  than  smaller.  Notwithstanding  that  at 
this  season  of  the  year  the  consumption  is  a 
minimum  and  under  normal  coditions  the  re- 
serve should  be  rapidly  built  up  and  stocks  accu- 
mulated during  the  summer,  the  Public  Service 
Commission  reports  that  the  combined  stocks  of 
all  of  the  utilities  in  the  city  only  aggregated 
137,820  tons  on  July  12,  showing  a'falling  off  of 
more  than  50,000  tons  from  the  previous  week 
and  leaving  an  extremely  narrow  margin  of 
safety  for  regular  operation.-. 

Between  the  miners,  the  producers,  the  rail- 
roads, and  the  government  as  represented  by 
the  Interstate  Commerce  Commission,  there 
is  no  difficulty  in  passing  the  blame  for  this 
situation  back  and  forth  from  one  to  the  other 
and  as  usual,  the  public  and  the  individuals 
suffer. 

Among  those  responsible,  bad  judgment  and 
bad  faith  doubtless  exist  in  several  quarters 
and  although  part  of  the  deficiency  may  be  at 
present  unavoidable,  there  is  little  doubt  that  the 
quantity  is  much  samaller  and  the  price  much 
higher  than  there  is  any  reasonable  excuse  for. 

The  violent  disorganization  of  transportation 
that  has  resulted  from  the  priority  orders  in 
favor  of  coal-cars  does  not  cure  the  situation, 
in  fact  it  does  not  efficiently  relieve  it :  but  it 
does  work  tremendous  hardships  and  injustice 
to  many  other  national  interests,  particularly  to 
general  construction.  Cntil  the  profiteering 
of  both  labor  and  capital  is  under  control  and 
some  very  radical  changes  have  been  made  and 
assistance  provided  to  rehabilitate  the  trans- 
portation system  that  was  wrecked  and  ham- 
strung by  the  government  administration,  we 
cannot  hope  for  great  or  permanent  improve- 
ment. 
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Recent  Legal  Decisions 


DAMAGES    FOR    DELAY    Oil    PUBLIC    WORKS,  WHERE 

LlQUlDAThu 

The  Oregon  Supreme  Court  holds,  Star  Land 
Co.  v.  City  of  Portland,  189  Pac.  217,  that  a  pro 
vision  in  a  contract  with  a  municipality  for  the 
erection  or  construction  of  public  works,  such  as 
street  improvements,  that  for  each  day's  delay  in 
completing  the  improvement  the  contractor  should 
as  liquidated  damages  pay  to  the  municipality  $10 
is  valid  and  enforceable  where  the  amount  of  dam- 
age would  be  practically  incapable  of  computation, 
and  therefore  the  provision  could  not  be  treated  as 
a  penalty. 


CONTRACTOR   ENTITLED   TO   RECOVER   PRO   RATA  FOR 
ROAD  WORK  DONE  BEFORE  DEFAULT— CONTRAC 
TOR  HELD  LIABLE  FOR  COST,  HOT 
REASONABLE  VALUE,  OF  COKPLE- 
TIOH  BY  ANOTHER 

A  contract  was  made  with  a  county  to  make  a 
dirt  till  for  the  construction  of  a  highway  at  70 
cents  per  cubic  yard.  The  contract  provided  that 
in  case  the  contractor  failed  to  complete  the  work 
the  county  might  complete  at  the  contractor's 
expense.  The  total  amount  to  be  moved  under 
the  contract  was  14,000  cubic  yards.  After  the 
contractor  had  removed  about  2.000  cubic  yards, 
proper  notice  was  given,  the  work  was  taken  over 
and  the  contract  relet  at  92  cents  a  cubic  yard. 
The  county  sued  the  contractor  and  his  surety 
for  the  difference  between  the  contract  price  and 
the  reletting  price.  22  cents  per  cubic  yard.  The 
contractor  counterclaimed  for  the  contract  price 
at  70  cents  per  yard  for  moving  2,170  cubic  yards. 
It  was  held,  Bayfield  County  v.  Agren,  Wisconsin 
Supreme  Court.  177,  X.  W.  591,  that  the  con- 
tractor was  entitled  to  recover  on  this  counter- 
claim, such  a  contract  being  divisible,  and  not 
entire,  as  claimed  by  the  county. 

The  question  of  cost  of  completion  has  appar- 
ently never  been  before  the  Wisconsin  Supreme 
Court  before.  The  trial  court  held  that  the 
burden  was  upon  the  county  to  show  what  the 
reasonable  price  of  completing  the  contract  was. 
The  Supreme  Court,  however,  thinks  that  the 
rule  adopted  by  some  courts,  that  when  a  con- 
tract provides  that  in  the  event  of  a  breach  of 
the  contract  by  the  contractor  the  owner  may 
take  possession  and  complete  the  same  at  the 
contractor's  expense,  and  that  the  amount  of 
recovery  is  limited  to  the  reasonable  cost  of  do- 
ing the  work  without  reference  to  the  actual  ex- 
pense thereof,  works  an  injustice  to  the  owner. 
"It  is  a  matter  of  common  knowledge,"  the  court 
says,  "that  it  is  oftentimes  difficult  to  procure 
labor  to  complete  a  half  finished  job.  Seasonal 
obstacles  oftentimes  present  themselves.  Diffi- 
culty in  procuring  material  and  competent  work- 
men often  rentiers  the  completion  of  the  task 
more  expensive  than  the  doing  of  the  same 
amount  of  work  would  have  been  under  a  con- 
tinuous operation.  ...  It  is  much  more  just  and 
reasonable,  under  a  contract  authorizing  the 
owner  to  complete  the  work  at  the  expense  of 


the  contractor,  to  permit  the  owner  to  receive  the 
actual  cost  of  completing  the  contract,  where  the 
owner  has  acted  diligently  and  in  good  faith,  and 
there  is  no  evidence  of  fraud  or  negligence.  .  .  . 
An  owner  may  not,  of  course-  under  such  circum- 
stances, proceed  to  make  the  completion  of  the 
work  as  expensive  as  possible,  but  where  he  docs 
proceed  in  good  faith  and  with  diligence  to  have 
the  work  completed,  he  ought  not  to  be  subjected 
to  the  hazards  of  litigation  to  ascertain  the 
amount  due  hinj  from  the  contractor.  The  em- 
ployment of  experts  in  cases  of  this  kind  is  not 
always  a  satisfactory  substitute  for  actual  experi- 
ence, and  the  opinion  of  experts  ought  not  to  be 
admissible  where  there  is  no  evidence  of  negli- 
gence or  fraud.  Zimmerman  v.  Jowigcnsen,  14 
X.  Y.  Supp.  548  affirmed  144  X.  Y.  656."  Judg- 
ment for  defendants  was  therefore  reversed. 


STATUTORY   LIEN   FOR   CONSTRUCTING  IMPROVEMENTS 
AOAINST  SCHOOL  CORPORATION  PROPERTY 

In  an  action  by  a  contractor  against  an  Indiana 
school  township  to  foreclose  a  lien  on  the  defend- 
ant's real  estate  for  the  cost  of  constructing  a 
sidewalk  abutting  thereon,  the  Indiana  Appellate 
Court  holds,  Cain  School  Tp.  v.  Synder,  106  X'.  E. 
686.  that  the  contractor  was  entitled  to  a  lien 
under  the  Indiana  act  passed  in  1903  to  the  effect 
that  all  common  school  corporations  of  the  state 
shall  be  subject  to  the  same  duties  and  liabilities 
in  respect  to  municipal  assessments  for  the  cost 
of  public  improvements  affecting  their  real 
estate  as  nrivate  owners  of  real  estate,  and  that 
their  real  estate  shall  be  subject  to  liens  on  ac- 
count of  public  improvements  the  same  as  if  it 
had  been  owned  by  a  private  citizen,  excepting 
only  as  to  penalties  and  attorney's  fees.  The 
contractor  has  the  right  to  have  his  lien  judicially 
declared  and  established  and  the  extent  and 
amount  thereof  judicially  determined. 


ACCEPTANCE    BT   TELEGRAM    MAXES    COMPLETE  CON- 
TRACT-SUCCBSTIOH  OF  MODIFICATION 

A  corporation  engaged  in  the  construction  of 
buildings  contracted  for  the  erection  of  a  court- 
house and  jail,  and  to  furnish  certain  material 
therefor  manufactured  by  another  corporation. 
In  an  action  by  the  latter  against  the  construc- 
tion contractor,  it  was  held.  E.  T.  Barnum  Iron 
Works  v.  Prescott  Const.  Co.,  102  S  E.  860,  that 
the  question  whether  a  series  of  letters  and  tele- 
grams passing  between  the  parties  constituted  a 
eontract  was  for  the  court,  not  the  jury,  to 
determine.  Where  an  offer  expressly  or  impliedly 
re'iuires  or  authorizes  acceptance  by  wire,  the 
sending  of  an  unequivocal  telegram  of  acceptance 
by  the  offeree  to  the  person  making  the  offer 
constitutes  the  transaction  a  completed  contract. 
If  an  offer  is  accepted  as  made,  the  acceptance  is 
not  rendered  ambiguous  or  conditional  by  unit- 
ing with  i<  an  expression  of  hope  or  suggesting 
that  some  unimportant  addition  or  modification 
be  made  in  its  terms. 
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NEWS  OF  THE  SOCIETIES 


PERSONALS 


Ag«»l  14-18—  ENGINEERING  1N- 
1TITITTK  OP  CANADA.  CAUJAItT 
iiKXNCH.  Meeting  at  Banff.  F.  C. 
llnn-ry.  eecrriary  Western  profes- 
sional meeting.  Calgary,  Canada. 

\u«.  2«-Srp<.  I— AMERICAN  PUB- 
UK-  HEALTH  ASSOCIATION  Sal. 
Francnsco.    Ofllce  of  Secretary. 

Sr»«.  T-l«  —  NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  An- 
nual convention.  Holyuke.  Mass..  Sev- 
retary,  Frank  J.  Glffor.l.  Tir.  Tromont 
Temple.  Boston,  Mag*. 

Sept.    13-iT  XMER1CAN  I'lHI.IC* 

HKALTH      ASSOCIATIVE  Annual 
convention  San  Fraticli.ro.  Cal. 

Srt.1.  13-IT  -  SOfTIIXVESTEKN 
WATER  WOKKS  ASSOCIATION. 
Annual  convention.  St  Charles  Hotel, 
New  Orleans.  I, a.  S«*t-ritary.  E  t- 
Kulkormin.  Waco.  Texas. 

Jaa.  3S-27  1BI-THK  AMERICAN 
WOOD  PRESKItVKKS  ASSOCIATION 
Annual  convention.  Place  to  be  an- 
nounce<l. 

COMMITTEE   OF    EDUCATION  FOR 
HIGHWAY  E\UI*EEKI\«  AXD 
HIliHWA  V  TRANSPORT 
R\ftlNGEEHI\G 

This  committee  just  established  by 
the  Department  of  the  Interior  of  the 
United  States,  has  \xcn  formed  to 
study  the  relationship  existing  between 
the  highway  roadbed  and  the  motive 
unit.  It  will  also  study  various  pro- 
blems of  highway  ('cvelopment  and 
make  recommendations  for  more  effi- 
cient administration  of  highway  con- 
struction. 

The  commitf.e.  headed  bv  T.  H. 
MacDonald.  chief  of  the  U.  S-  Bureau 
of  Roads  and  Col.  Mason  M.  Patrick. 
Corps  of  Engineers,  U.  S.  Army,  has 
distinguished  men  representing  the  tire 
and  rubber  industry,  the  automotive 
industry,  the  American  Association  of 
State  Highway  Officials,  engineering 
schools,  and  the  U  S.  Bureau  of  Edu- 
cation. 

I  .  S.  FOREST  PRODUCT*  LABORA- 
TORY CELEBRATION 

The  Forest  Products  Laboratory  of 
the  United  States  Department  of  Agri- 
culture and  Forest  Service  held  a  de- 
cennial celebration  at  Madison  Wis- 
consin. Julv  22-2.1.  Headquarters  were 
established  at  Park  Hotel,  Capital 
Square,  and  the  genet  al  assembly  met 
in  tin  Agricultural  Hall.  University  "f 
W  isconsin,  H    F.  Weiss,  chairman. 

Important  subjects  ?mong  the  papers 
and  discussions  included,  "legislative 
Measures  for  Forest  Conservation. ' 
The  Honorable  Emanuel  L.  Philip. 
Governor  of  Wisconsin ;  "Translating 
Knowledge  Into  Power."  E.  A.  Birge. 
L,  L.  I)..  S  C.  D..  President  of  the 
University  of  Wisconsin  ;  "The  Forest 
Products'  Laboratory.  C.  P.  Winslow. 
Director.  Forest  Products  laboratory; 
"What  Research  Has  Accomplished  for 
the  Automotive  Industry"  C.  F.  Ket- 
tering. Giicf  Engineer.  General  Motors 
Company;  "Forest  and  National 
Prosperity."  Lieutenant-Colonel  W'.  B. 
Greeley,  Forester.  Forest  Service.  U. 
S.  Dept.  of  Agriculture;  "Some  Prob- 
lems of  the  Pulp  and  Paper  Industry" 


I)  C.  Kx crest.  Secretary  and  General 
Manager.  Marathon  Paper  Mills  Com- 
pany :  ''America's  Place  in  Industrial 
Research"  H.  E.  Howe,  chairman.  Re- 
search Extension  Division.  National 
Research  Council;  "Siine  Problems  of 
the  Lumber  Industry,"  F.  J.  Seanlon. 
Member  -if  the  Forestry  Committee. 
National  Lumber  Manufacturers'  As- 
;ocialion , 

A  Wool  Using  Industries  Confer- 
ence on  a  National  Forestry  Policy 
was  held  oi,  July  2:t  al  2  On  P.  M.  in 
Argicultural  Hail.  University  of  Wis- 
consin. 

A  meeting  of  the  Executive  Com- 
mittee of  li-.i  American  Wood  Preserv- 
ers' Association  was  held  on  the  after- 
noon of  July  22. 

Deans  of  Forestry  and  Engineering 
Schools  met  July  24  to  consider  a 
curriculum  for  horest  Engineers. 

There  was  a  meeting  of  the  Inter- 
regional Technical  Committee  of  the 
National  Lumber  Manufacturers'  As- 
sociation on  the  moning  of  July  24. 

The  Veiutian  Night  Regatta  of  the 
University  of  Wisconsin  was  held  at 
the  foot  of  Park  Street  on  Lake  Men- 
dota  on  the  afternoon  and  evenings  of 
July  23. 

MlftfOrRI   GOOn   HOAU*  FEDERA- 
TION 

On  July  12.  a  meeting  of  thirty-five 
members  of  the  Missouri  Good  Roads 
Federation  representing  the  executives 
and  nuance  committees  and  the  stand- 
in?  committees  was  held  at  the  office 
of  the  Federated  Roads  Council.  St. 
I.ouis,  and  adapted  a  plan  for  raising 
a  $100,000  compaign  fund  to  promote 
the  $00,000,000  bond  issue  for  road  im- 
provement in  Missouri  to  be  voted  on 
in  November. 

For  this  purpose,  St.  Louis  will  raise 
??:..000  and  Kansas  City  will  raise  $50,- 
000;  part  of  the  money  to  be  turned 
over  to  the  state  organization  and  part 
of  it  to  be  used  for  promotion  of  city 
activities.  The  program  includes  vig- 
orous advertising  and  a  truck  tour 
through  the  state. 

A  general  convention  of  the  Missouri 
Good  Roacis  Federation,  including 
countv  organisations  with  a  roster  of 
more  than  15.000  names,  will  l>c  held 
i  l  St.  Louis  in  the  latter  part  of  Aug- 
r«t 

AMERICAN  MILITARY  ENGINEERS 

The  Buffalo  Chapter  of  the  Society 
of  American  Military  Engineers  has 
been  organized  and  elected  Col.  Clarke 
S.  Smith,  pres.,  and  Captain  A.  B. 
Jones,  secretary  and  treasurer 

AMERICAN    ASSOCIATION'    OF  EN- 
GINEERS 

At  the  July  15th  meeting  of  the 
Indianapolis  Chapter,  the  principal 
subjects  considered  were  the  practice 
of  free  engineering  service  by  govern- 
mental or  educational  institutions  and 
manufacturing  firms,  the  work  of  the 
railway  wage  boards  now  sitting  at 
Chicago,  the  improvements  of  the  loca' 
street  railway  service,  and  the  plans 
designed  bv  the  architects'  association 
for  an  Indianapolis  civic  center. 


Springer,  E.  R.,  has  been  appointed 
chief  engineer  of  the  Boston  Transit 
Department. 

Davis,  E.  S„  chief  engineer  of  the 
Boston  Transit  Dept.,  has  resigned 
after  many  years  of  service  for  the 
city. 

Donnelly,  C.  E..  has  been  appointed 
office  engineer  for  the  city  planning 
commission,  Kansas  City  Mo. 

Baron.  E  V..  is  in  charge  of  the 
Priest  Rapids  Irrigation  District,  with 
headquarters  at  White  Bluffs,  Wash. 

Green,  H.  P.,  has  been  made  presi- 
dent of  the  Herbert  Post  Green  and 
Associate  Inc..  archieects,  engineers 
.'.nd  cost  engineers.  New  York  City. 

Mooney.  B.  E.  has  been  appointed 
city  engineer  and  xvater  commissioner 
of  Whitefish.  Mont. 

Leighton,  M.  (.)..  has  been  organised 
an  engineering  firm  in  Washington.  D. 
C. 

Beattic,  G.  T..  is  highway  engineer 
for  the  U.  S.  Bureau  of  Public  Works 
at  Missoula.  Mont. 

Lingley,  Ralph  G..  has  been  elected 
superintendent  of  sewers  of  Worces- 
ter. Mass. 

Moore,  H.  J.,  has  been  appointed 
forester  of  Provincial  Highways  for 
Canada,  and  will  have  charge  of 
beautifying  the  roadways  by  planting 
shade  trees  and  shrubs. 

Blunt.  G.  A.,  has  been  appointed 
engineer  of  Dubuque  County,  la. 

Mackall,  J.  N.,  has  been  appointed 
chairman  and  chief  engineer  of  the 
State  Roads  Commission  of  Maryland. 

Dunn,  H.  L..  has  been  appointed 
superintendent  of  street  construction, 
Columbus.  Georgia. 

Bramhall.  1.  N,  a  contractor  m 
Tekamah,  Ncbr.,  was  killed  by  a  tram 
June  1. 

Parmer,  Gaude,  vice-president  of 
the  Kucst  Contracting  Company.  In- 
dianapolis, was  recently  killed  by  a 
bridge  erection  accident  at  Cincinnati. 

Butler.  Wm.  P.,  senior  highway  engi- 
neer of  the  U.  S.  Bureau  of  Public 
Works,  and  has  resigned  from  that 
position  and  has  become  consulting 
engineer  of  the  Southern  Surety  Com- 
pany in  charge  of  their  highway 
interests. 

Earlc.  D.  M..  has  been  appointed 
city  engineer  of  Worcester,  Mass. 

Boggs.  J.  S.,  has  been  appointed 
state  highway  engineer  of  Kentucky. 

Taylor,  P.  T„  has  been  made  city 
manager  of  Grand  Haven,  Mich. 

Kulicka.  O.  C.  and  A.  E.  Boyte  have 
established  the  Delta  Engineering  Co., 
al  Greenville.  Miss. 

McKec,  Alfred,  has  lieen  appointed 
engineer  in  charge  of  bridge  construc- 
tion for  Polk  County,  la. 

Moultrop.  I.  E  .  has  been  elected  by 
the  United  Engineering  Society  as  a 
trustee  of  the  American  Society  of 
Mechanical  Engineers  and  a  member 
of  Knginccring  Foundation  Board. 

Deeds,  J.  F..  of  the  U.  S  Geological 
Survey,  is  investigating  the  irrigation 
projects  along  the  Musselshell  River, 
Mont. 

Scott.  T.  S..  is  in  charge  of  road  con- 
struction work  in  Brockville,  Ont. 
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Drtcribin*  New  Machinery.  Apparatus.  Material*  and  Methods  and  Recent  latereetinf  Instal'ation* 


I.AKKWIHIII  mi  mi  F  IMMII.NCj  MA. 
I  MINK 

A  machine  l>ir  fftimhwinl  hand  worK 
in  finishing  Concrete,  roads  and  pave- 
ments has  been  put  nn  the  market  by 

the  Lakcwood  K ngitu  rring  Company. 
This  instalLlii m  |>rtmit*  the  use  of 
drier,  coarser  mixtures,  remove*  air 
and  water  frwtn  the  concrete  and  en- 


ables a  coarser  aggregate  to  be  used 
than  is  practicable  with  hand  work. 

The  machine  spreads  the  concrete  as 
it  coiRCt  1"  the  mixer  to  approximately 
the  desired  height  md  crown;  tamps 
and  compacts  the  concrete  to  the  finish- 
ed hei){ht  and  crown ;  and  floats  the 
surface  of  the  concrete  smooth  with  a 
Kelt.    In  his  wav  t'ic  machine  enables 


the  work  to  be  done  more  rapidly  and 
with  a  smaller  force  than  by  hand. 

As  the  rrachine  i  ravels  back  and 
f«.rth  under  its  own  power,  a  screed- 
hkc  clement,  called  the  strike-off, 
ipreMl  the  concrete  to  the  approxi- 
mate hcigir.  and  surface,  after  which 
l ae  tamper,  located  lust  back  of  the 
strike-off,  t.tmps  the  concrete,  the  first 
time  over  with  Ioiik  hard  stroke,  the 
second  time  with  a  short  rapid  stroke, 
•  ■'  mutually  agitating  the  concrete  as 
regulated  by  the  operator. 

At  the  rear  of  the  machine,  a  finish- 
ing belt  moves  slowly  across  the  sur- 
face of  the  concrete  lo  give  it  a  smooth 
finish,  which  however,  is  sometimes 
omitted  in  favor  of  the  finish  produced 
>y  rapid  strokes  of  the  tamper  that 
gave  a  slightly  roughened  surface  and 
a  perfectly  true  crown. 

The  reduced  amount  of  water  and 
the  thorough  tamping  produce  a  con- 
crete that  is  stronger  than  the  handfin- 
ish  pavement  and  permit  the  use  of 
concrete  jo  dry  that  it  can  be  satis- 
factorily hauled  a  considerable  distance 
from  a  central  mixing  plant  without 
separation  of  the  aggregate. 

The  machine  can  be  operated  by  one 
man  on  either  side  of  the  road  and 
he  has  two  helpers  with  spades, 
e  work  can  l>e  done  better  than  is 
•iinarily  done  by  eight  or  nine  men. 
The  machine  was  successfully  used 
i  about  200  road  )<Ays  in  the  year 
>19. 


FINISHING  MACHINE  DRESSING  CONCRETE  To  APPROXIMATE  HEICHT  AND 
CKOWX  WITH  STRIKE-OFF 


ri  KK 


IMMINU 


SMOOTHING  SURFACE  ok  CEMENT  PAVEMENT  WITH  UELT  ATTACHMENT 
OF  FINISHING  MACHINE 


U  ITBM     1  ok 
POOLS 

This  pamphlet  describes  the  im- 
portance of  puriffying  water  in  swim- 
iiiing  pools  and  the  manner  in  which 
it  can  be  reliably  and  economically  per- 
formed by  use  of  the  Wallace  &  Tier- 
nan  Companys'  chlorine  control  appar- 
atus. The  state  laws  of  Florida  and 
of  California  require  a  high  standard 
of  purity  to  be  maintained  for  the 
water  of  swimming  pools  which  can 
be  secured  either  by  waste  and  refill- 
ing, or  by  circulation  and  purification. 

if  a  50.000-gallon  pool  be  refilled 
once  a  week  with  water  costing  5c  per 
KM)  gal.  the  annual  cost  will  probably 
exceed  $1,250.  Better  results  for  the 
same  pool  are  claimed  by  the  use  of 
the  chlorine  purification  process  at  a 
daily  cost  cf  only  6c  for  chlorine  and 
a  total  cost  including  the  interest  on 
the  investment,  of  not  more  than  30c 
per  day.  It  is  claimed  that  the  same 
water  after  being  used  C  months  with 
daily  purification  is  often  purer  than 
when  first  admitted  to  the  pool. 

The  chlorine  is  sold  in  liquid  form 
in  10  to  130  pound  cylinders  and.  when 
released,  volatilizes  and  passing 
through  a  pressure  compensator  is  in- 
troduced into  a  solution  jar  where  it 
is  throughly  mixed  with  water  and 
discharged  by  gravity  into  the  pool. 
When  this  method  is  used,  additional 
water  supply  is  only  necessary  to  com- 
pensate for  evaporation  and  waste. 


Digitized  by  Google 


120 


PUBLIC  WORKS 


Vol.  49,  No.  5 


RANSOME  STANDARD  MIXBRS 

The  Ransome  standard  mixers,  1920 
model,  represent  the  combination  ot 
successive  developments  (or  70  years 
in  the  uninterrupted  succession  from 
the  first  Ransome  and  his  son,  K.  L. 
Ransome,  "The  father  of  the  concrete 
mixer  industry,"  to  the  present  Ran- 
some Concrete  Machinery  Company, 
which  designs  and  manufactures  all 
kinds  of  plant  and  equipment  for 
concrete  construction. 


The  new  hoist  drum  is  of  a  conical 
shape  with  a  spiral  groove,  increasing 
the  life  of  the  hoist  rope  and  provid- 
ing for  an  acceleration  of  hoist  speed 
as  the  load  becomes  lighter. 

The  batch  hopper  is  provided  with  a 
vertical  sliding  gate  mounted  entirely 
on  the  outside  of  the  hopper  with  the 
guides  so  arranged  that  there  is  no 
point  at  which  concrete  can  lodge  and 
interfere  with  the  operation  of  the 
gate. 


MIXING  BLADES  THAT  KNEAD.  RUB,  AND  GRIND 
THE  AGGREGATE 


The  standard  mixers  are  heavy,  and 
are  claimed  to  be  durable  and  efficient. 
Their  capacities  are  rated  for  a  wet 
mixed  product  marie  with  stone  not 
larger  than  1'-  inch  diameter  and  1% 
gallon  of  water  per  cubic  foot  of  con- 
crete. The  mixer  is  materially  modi- 
fied in  the  present  1920  design,  com- 
menced in  luis  and  thoroughly  tested 
to  prove  every  new  detail  and  insure 
abundant  strength.  The  truck  and 
frames  arc  very  substantial  and  all  of 
the  principal  bearings  are  equipped 
witli  Hyatt  rollers  mounted  in  ball 
and  socket  hangers  that  insure  abso- 
lute alignment  and  eliminate  a  large 
amount  of  friction 

The  old  cast-iron  drums  arc  re- 
placed by  steel,  equipped  with  extra- 
heavy  steel  mixing  blades  which 
operate  on  the  principle  of  grinding, 
rubbing,  contact  and  forcible  kneading 
of  the  materials  into  a  homogeneous 
body— concrete."  The  special  shape 
and  arrangement  of  the  mixer  blades 
enable  the  machine  to  handle  dry  mix 
which  is  even  more  difficult  than  wet 
mix. 

The  drums  are  provided  with  hi.-th- 
carbon  steel  tires  forged  by  drop  ham- 
mers from  a  solid  billet,  rolled,  turned 
and  shrunk  on.  thus  giving  an  effi- 
ciency equal  to  that  of  locomtive  tires 
and  insuring  against  the  flat  wearing 
of  other  kinds  of  tracks, 

In  order  to  insure  the  rapid  dis- 
charge of  the  dry  mixture,  the  mmv 
l>er  of  blades  in  the  drum  has  been 
doubled  The  discharge  mechanism 
has  been  completely  redesigned  .ami 
is  now  molified  by  the  addition  of  a 
splash  plate  to  prfVCM  anv  slopping. 


INDUSTRIAL  NOTES 


THH  INDUSTRIAL  CITY  OF  BLAW- 
KNOI 

About  l.iKK)  persons  arc  employed 
in  the  Blaw-knox  shops,  most  of 
whom  live  in  Old  Hoboken.  A  peti- 
tion signed  by  the  people  of  the  town, 
asking  the  U.  S.  Senate  to  change  the 
postoffice  name  to  Blawnox,  has  just 
been  granted. 

"Blawnox"  is  the  home  of  Blaw- 
Knox  Co,,  manufacturers  of  Blaw 
Buckets,  Blawforms  concrete  Con- 
struction, Knox  Water-Cooled  Doors 
and  Ports,  Prudentian  Steel  Buildings 
Transmission  Towers,  and  other  struc- 
tural and  plate  steel  products. 

The  Blaw-Knox  Company  first 
established  in  Hohokcn  about  five 
years  ago,  occupying  a  comparatively 
small  shop,  at  the  same  time  operating 
another  plant  at  Wheatland.  Pa.  About 
two  years  ago  the  latter  plant  was 


removed  and  added  to  the  Hobokcn 
works.  The  magnitude  of  the  works 
has  since  increased  by  the  erection  of 
a  large  hammer-welding  plant,  aug- 
menting the  already  extensive  oxy- 
aceylcne  and  electric  welding  facili- 
ties of  Blaw-Knox  Company. 
AMRRICAX-LA  FRANCE  rim:  EN- 
OINE  COMPANY  INCORPORATED 

The  American-LaFrance  Fire  En- 
gine Company,  Inc.,  reports  June 
sales  of  27  important  items  of  pump- 
ing engines,  hose  carts,  combination 
cars,  service  trucks  and  tractors  and 
June  shipments  of  35  items  of  similar 
nature.  These  have  gone  to  18  dif- 
ferent states  and  to  Canada  and  Japan. 

IOWA    ROAD    lit  II. DING  COMPANY 
FORMED 

The  Iowa  Willite  Construction 
Company  has  been  organized  by  a 
number  of  Davenport  citizens,  with 
Alfred  C.  Mueller  as  president  and 
William  Howe  as  general  manager. 
It  is  the  plan  of  the  company  to  place 
some  stock  in  each  county  of  the  State. 
The  company  will  specialize  in  the 
construction  of  pavements  and  roads, 
i  specially  that  type  of  road  known  as 
"Willite." 

The  Keystone  Sheet  Metal  Works. 
139  Broome  Street.  Newark,  N.  J., 
have  been  organized  to  manufacture 
sheet  metal  products.  Samuel  Kibbcl 
heads  the  company. 

MAMMOTH     GRADERS  SOLD 
WHOLESALE 

On  account  of  the  scarcity  and  high 
cost  of  materials  and  the  difficulty 
and  uncertainty  of  transportation,  the 
state  of  Nebraska  has  modified  its 
highway  construction  problem  and  is 
temporarily  devoting  a  larger  part  of 
the  new  construction  to  the  building  of 
earth  roads  of  a  character  that  can  later 
be  transformed  into  hard  surface 
roads  when  conditions  arc  more  fav- 
orable. 

To  supplement  the  scarcity  of  men 
and  plant,  the  state  has  purchased 
for  use  this  season,  a  consignment 
of  70  Austin-Western  Road  Machinery 
Company's  Mammouth  graders  weigh- 
ing 6,3.10  pounds  each  and  having 
blades  12  feet  long.  The  graders  arc 
accompanied  by  heavy  tractors  that 
are  available  for  any  kind  of  hauling 
when  not  in  service  with  the  graders. 

This  equipment  equals  an  army  of 
laborers  with  hundreds  of  teams  and 
is  doing  the  work  more  rapidly,  satis- 
factorily and  economically  than  it 
could  be  accomplished  by  hand,  while 
the  use  of  a  single  type  of  machine 
avoids  complication,  makes  both  ma- 
chines and  operators  interchangeable, 
reduces  first  cost  and  maintenance  and 
establishes  a  desirable  standard. 


MAMMOTH  ROAD  GRADER  MACHINE  To  BE  HANDLED  BY  TRACTOR 
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MAKINC  HEAVY  REPAIRS  ON  NEW  YORK  HKJHWAY  AFTER  THE  SI'RINC  BREAK-UP 

Description  of  this  work  will  1><-  given  In  nrxl  work's  issue 
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Devil's  Gate  Dam 


Flood  control  dam  built  for  the  Los  Angeles  County  Flood  Control  District, 
with  a  maximum  height  of  130  feet,  in  the  construction  of  which  not  more 
than  twenty-one  men  were  used,  thanks  to  labor-saving   machinery  and 

methods. 


There  has  recently  been  completed  near  Pasa- 
dena, California,  a  dam  known  as  the  Devil's 
Gate  Dam  across  the  Arroyo  Scco  which  will 
create  a  reservoir  covering  about  200  acres.  The 
quantity  impounded  is  not  large,  but  the  purpose 
of  the  reservoir  is  not  primarily  that  of  storage 
but  rather  Hood  control.  The  channel  of  this 
stream  can  carry  about  7,000  second  feet  with- 
out damage,  hut  when  the  amount  exceeds  this 
there  is  danger  of  wash-outs  and  other  injurious 
effects,  and  the  floods  in  the  stream  sometimes 
reach  11,000  second  feet.  At  such  times  the  dam 
will  hold  back  the  peak  flow  of  the  flood,  which 
is  of  short  duration  because  of  the  steepness  of 
the  water  courses  and  other  topographical  fea- 
tures of  the  country.  The  work  is  being  done 
for  the  Los  Angeles  County  Flood  Control  Dis- 
trict, of  which  J.  W.  Reagan  is  chief  engineer. 

The  dam  is  310  feet  long,  its  maximum  height 
is  about  130  feet,  it  is  2  feet  thick  at  the  top 


and  about  75  feet  at  the  lowest  point.  In  addi- 
tion there  are  a  driveway  and  two  sidewalks 
across  the  top  of  the  dam,  which  overhang  the 
down-stream  face  of  the  dam  and  are  supported 
by  flying  buttresses.  Along  the  sidewalks  are 
solid  railings  with  lamp  posts  at  intervals.  This 
roadway  carries  traffic  between  Pasadena  and 
Flint  Ridge.  The  entire  dam,  buttresses,  etc.,  con- 
tains about  35,000  cubic  yards  of  concrete.  In 
connection  with  the  dam  is  a  spillway  about  100 
feet  wide  and  250  feet  long  which  is  paved  and 
walled  with  concrete.  Also  there  is  an  outlet 
tunnel  500  feet  long  and  14  feet  in  diameter, 
driven  through  the  solid  rock  and  lined  with  re- 
inforced concrete.  This  outlet  is  controlled  by 
three  7-foot  by  9-foot  sluice  gates  which  operate 
in  a  gate  house.  A  view  of  the  completed  dam 
was  shown  on  the  front  cover  last  week. 

Solid  rock  for  the  foundation  was  reached 
without  any  deep  excavation,  being  found  not 
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DEVII/8  OATE  DAM  UNDER  CONSTRUCTION.    CONCRETE  MIXING  PLANT  AT  THE  TOP  CENTER 
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more  than  15  feet  below  the  stream  bed.  As  a 
consequence,  very  little  water  was  encountered 
in  the  foundation  excavations.  In  doing  the  exca- 
vating, a  large  derrick  with  a  90-foot  boom  was 
used. 

The  entire  construction  is  of  concrete,  the 
cement  for  which  was  furnished  by  the  county 
The  aggregates  were  taken  from  the  stream  bed 
above  the  dam  by  steam  shovel  and  were  hauled 
by  motor  trucks  up  an  inclined  road  and  bridge 
to  the  mixing  plant.  This  plant  was  built  on  the 
bank  at  one  end  of  the  dam  and  at  such  height 
that  it  was  possible  to  pour  eighty  per  cent  of 
the  concrete  in  the  dam  by  chute  directly  from 
the  mixer.  The  balance  of  the  concrete  was 
carried  to  place  by  means  of  concrete  cars. 


It  will  be  seen  that  little  hand  work  was  re- 
quired, the  aggregate  being  loaded  by  the  exca- 
vating shovels  into  trucks  which  carried  it  direct- 
ly to  the  mixer,  while  the  latter  discharged  it  by 
chute  directly  into  the  dam.  Under  more  com- 
mon methods  of  construction  work  of  this  kind, 
a  constiuction  gang  of  about  75  men  would  have 
been  employed.  Owing  to  the  labor-saving  de- 
vices used  bv  the  contractors,  Brent  Bros,  of  Los 
Angeles,  there  were  never  more  than  21  men  on 
the  job  at  any  time. 

In  addition  to  the  aggregate  and  the  cement 
which  was  furnished  by  the  county,  about  200,- 
000  lbs.  of  reinforced  steel  was  used.  The  total 
cost  of  the  dam  will  be  something  over  S200.000 
in  addition  to  the  cost  of  the  cement. 


Some  Small  Imhoff  Tanks 

By  W.  A.  Hardenbergh 


Plans  prepared  by  state  health  boards  and  others  for  sewage  treatment  plants 
for  schools  and  institutions  and  small  communities.  Various  retention  periods 
and  capacities  per  capita  are  recommended  by  different  designs  and  for  dif- 
ferent sizes.   The  cost  exceeds  that  of  a  septic  tank,  which  may  or  may  not 

be  justified  by  better  results. 


Within  the  past  three  or  four  years  generally, 
but  particularly  in  North  Carolina,  where  a  state 
law  requires  that  all  houses  within  300  yards  of 
another  residence  shall  be  provided  with  a  sani- 
tary means  of  sewage  or  excreta  disposal,  the 
question  of  sewage  treatment  for  homes,  small 
communities,  institutions,  and  the  like  has  be- 
come an  important  matter.  This  is  due  as  well 
to  the  great  tendency  of  the  past  few  years  to 
instal  running  water  wherever  possible  in  homes, 
etc.,  as  it  is  to  the  increased  demand  for  sanita- 
tion. 

This  tendency  produces  the  problem  of  pro- 
viding a  cheap  method  of  sewage  treatment 
which  shall  require  no  care  or  maintenance  in 
operation,  no  skilled  supervision,  and  no  cost  of 
upkeep.  In  a  general  way,  the  septic  tank  has 
done  as  well,  perhaps,  as  could  he  expected,  for 
there  is  no  piece  of  complicated  machinery  that 
will  run  for  any  long  time  with  no  care,  mainten- 
ance or  supervision.  The  small  septic  tank  has 
been  used  in  such  a  variety  of  ways,  installed  so 
often  by  men  entirely  ignorant  of  its  principles, 
and  in  places  where  its  chances  for  proper  opera- 
tion were  so  small,  that  it  is  indeed  w<  nderful 
that  its  reputation  has  survived  at  all.  An  arti- 
cle in  Municipal  Journal  and  Public  Works  some 
time  ago  pointed  out  the  wide  divergencies  of 


such  authorities  as  State  Boards  of  Health  in 
relation  to  the  capacity  per  person  of  these  small 
tanks. 

That  near  relative  of  the  septic  tank,  the  Im- 
hoff, or  two-story  settling  tank  has.  within  the 
past  few  years,  come  into  a  great  deal  of  well- 
merited  favor  in  this  country.  It  is  very  gener- 
ally used,  now  a  days,  in  large  and  even  in  fairly 
small  installations,  such  as  at  the  aviation  fields 
during  the  war  (these  were  all  or  nearly  all  cir- 
cular installations)  and  at  institutions.  It  is 
also  being  proposed  for  very  much  smaller  in- 
stallations, several  of  which  are  shown  hereafter. 

Without  entering  here  into  any  argument  as 
to  the  merits  of  the  Imhoff  tank  over  the  septic 
in  very  small  installments,  it  may  be  stated  that 
the  claims  for  the  former  are  an  effluent  non- 
septic  and  free  from  odors,  (through  this  is  not 
a  weak  point  with  septics  in  the  ordinary  small 
installation),  and  a  sludge,  also  free  from  odor, 
much  easier  to  handle  and  useful  as  a  fertilizer. 

Essential  elements  of  design  of  small  Imhoff 
tanks  as  laid  down  by  Frank  in  a  recent  publica- 
tion of  the  U.  S.  Public  Health  Service  (Bulletin 
No.  101 )  are :  A  mean  detention  period  of  not 
less   than   4.5    hours,   and    sludge    and  scum 
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chamber  capacities  of  not  less  than  3.5  and  2.5 
cubic  feet  per  capita  respectively.  The  various 
state  boards  of  health  do  not,  as  a  rule,  lay  down 
very  rigid  specifications.  In  general,  they  are 
very  liable  to  assume  that  the  same  principles, 
quantities  and  measurements  may  be  followed  as 
in  the  case  of  small  septics. 

Figure  1  shows  an  Imhoff  tank  designed  by 
the  Illinois  State  Board  of  Health  to  care  for  the 
wastes  from  a  household  of  ten  people.  Owing 
to  the  uneven  rate  of  flow  in  such  small  installa- 
tions, the  retention  period  advised  is  5  to  6  hours 
or  about  three  times  the  average  for  larger 
plants.  This  tank  is  one  of  the  deeper  of  the 
small  designs  and  calls  for  a  depth  of  sewage  of 
about  12  feet,  while  the  tank  itself  is  only  3 
feet  wide  and  four  feet  long,  inside  measure- 
ments. The  total  capacity  of  the  tank  is  very 
nearly  a  thousand  gallons,  which  is  much  larger 
then  is  generally  regarded  as  required  for  a  septic 
tank  to  handle  the  waste  of  ten  people.  The 
cost  of  this  tank  in  1916  was  set  at  about  $60, 
which,  of  course,  would  not  be  applicable  with 
1920  prices. 

Figure  2  shows  a  two-story  tank  designed  by 
the  Ohio  State  Board  of  Health,  for  use  by  ten 
people.  On  the  basis  of  design,  sludge  will  have 
to  be  removed  about  twice  a  year.  This  tank 
is  slightly  shallower  than  the  tank  shown  in 
Figure  1,  but  slightly  larger  in  perimeter,  being 
3  feet  8  inches  wide  and  4  feet  6  inches  long. 
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The  total  depth  is  10  feet  3  inches,  but  the  effec- 
tive depth  of  sewage  is  9  feet  6  inches  (average). 
The  cubic  capacity  of  this  tank  is  over  a 
thousand  gallons,  being  somewhat  larger  than 
the  Illinois  tank  first  shown,  as  is  the  retention 
capacity  also.  The  scum  area  is  amply  large,  in 
the  neighborhood  of  45%  of  the  tank  area. 

A  tank  designed  by  the  State  Board  of  Health 
of  Wisconsin  is  shown  in  Fig  3.  No  measure- 
ments are  given  with  this  design,  but  the  gen- 
eral requirements  for  tanks  in  that  State  are  30 
gallons  per  capita. 

The  Ohio  State  Board  of  Health  has  also  de- 
signed a  tank  for  school  use.  This  tank,  shown 
in  Figure  4,  will  care  for  250  pupils,  the  basis  of 
design  being  a  flow  of  15  gallons  per  capita  per 
day.  The  flow  may  be  passed  through  either 
or  both  chambers.  The  capacity  of  the  channels 
is  based  upon  a  detention  period  of  4  hours  (2 
hours  for  each  channel).  The  tank  will  care  for 
3,750  gallons  per  day,  with  total  flow  occurring 
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during  the  8-hour  school  day.  Slots  and  overlap 
are  both  6  inches.  The  sludge  compartment  has 
a  sewage  capacity  of  200  cubic  feet,  which  is 
estimated  to  be  sufficient  for  a  9  months  accumu- 
lation of  sludge.  The  gas  vent  has  an  area  of 
about  17%  of  the  tank  surface.  The  depth,  ex- 
tremes, is  12  feet  4  inches.  The  cubic  capacity 
of  the  tank  is  in  the  neighborhood  of  5,000  gal- 
lons. As  in  nearly  all  the  tanks  described  pre- 
viously, a  sludge  discharge  pipe  is  provided. 

Frank  Rhynus  in  the  bulletin  previously  noted 
(U.  S.  P.  I.  B.  No.  101),  shows  several  designs  for 
small  Imhoff  installations.  The  tank  built  to 
care  for  a  family  of  five  people  with  a  total  daily 
flow  of  150  gallons  of  sewage,  calls  for  a  settling 
chamber  capacity  of  8  cubic  feet,  corresponding 
to  a  period  of  9  to  10  hours,  for  a  sludge  chamber 
capacity  of  5  cubic  feet  per  capita,  a  scum 
chamber  area  of  1.2  square  feet  per  person  and 
a  scum  chamber  volume  of  3  cubic  feet  per  capita. 

The  tank  is  the  smallest  of  any  heretofore 
shown  and  is  3  by  4  feet  in  plan  and  6  feet  deep, 
with  a  depth  of  sewage  of  5  feet.  Scum  boards  are 
placed  12  inches  from  each  end.  A  section  of 
the  tank  is  shown  in  Fig.  5.  This  tank  is  com- 
bined with  a  dosing  chamber  and  sand  filter  bed. 
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For  a  family  of  6  persons  using  320  gallons  per 
day,  the  same  tank  is  used  but  the  secondary 
treatment  is  varied  considerably.  This  tank 
has  a  working  capacity  of  about  450  gallons, 
which  is  considerably  in  excess  of  the  require- 
ments of  5  people,  as  a  rule,  with  the  septic  tank. 
Other  designs  arc  shown,  worked  out  for  vari- 
ous combinations  and  sizes,  in  the  bulletin,  which 
was  prepared  by  Frank  Rhynus  under  the  di- 
rection of  Prof.  E.  B.  Phelps. 

Figures  6,  7,  and  8,  show  some  designs  for 
considerably  larger  installations.  Figure  6,  which 
has  a  depth  of  sewage  of  9  feet  10  inches  and  a 
plan  of  5  feet  6  inches  by  8  feet  at  the  top,  3  feet 
6  inches  in  width  at  the  bottom,  was  built  to  care 
for  150  houses  in  a  mining  community.  This  is 
a  fairly  cheap  construction.  The  scum  chamber 
area  and  volume  are  ample. 

Figure  7  is  a  plain  rectangular  tank  of  more  or 
less  standard  design.  It  is  built  to  care  for  300 
people  or  785  school  chidren.  The  depth  of 
sewage  is  12  feet  6  inches  and  the  tank  is  11  feet 
square.  In  the  original  plan,  no  sludge  discharge 
pipe  is  provided  in  this  tank,  but  it  can  easily 
be  added. 

A  somewhat  peculiar  arrangement  is  shown  in 
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Figure  8,  which  was  built  to  care  for  300  people, 
the  same  as  tank  Figure  7.  It  is,  however,  of 
much  less  capacity,  with  an  effective  depth  of 
less  than  11  feet,  a  width  of  7  feet  and  a  length 
of  the  same.  This  design  is  considered  faulty 
owing  to  the  poor  arrangement  of  the  interior, 
which  not  only  adds  to  the  cost,  but  may  also 
cause  difficulty  by  the  trapping  of  gas  or  the  form- 
ing of  a  mat  under  the  projecting  shelf. 

Undoubtedly  the  small  Imhoff  tank  can  be 
used  satisfactorily,  even  in  depths  as  little  as  5 
feet,  and  in  such  designs  as  those  shown  above 
will  produce  good  effluent  and  sludge.  Neither 
is  there  any  doubt  but  that  their  cost  is  greater 
than  septics  built  for  equivalent  numbers  of  peo- 
ple or  amounts  of  sewage.  It  will  be  noted  in  every 
case  above  that  the  tank  capacity  for  the  2-story 
tank  is  generally  50%  to  100%  greater  than  that 
provided  or  required  for  the  septics.  Extra  depth 
of  excavation  costs  more,  also,  and  concrete 
work  is  usually  more  complicated,  which  means 
that  the  cost  per  yard  will  be  greater.  It  will 
thus  generally  be  a  matter  to  determine  locally 
whether  or  not  the  extra  cost  of  Imhoff  construc- 
tion will  be  balanced  by  better  results  in  opera- 
tion for  the  small  plants. 

Xotti  Fig.  6,  7  nn«i  8  will  be  found  on  thf  next  pag: 
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Heat  Value  of  Toronto's  Sewage  Sludge 

Investigations  have  been  made  by  Toronto  to 
determine  the  heating  value  of  sludge  accumu- 
lating at  the  sewage  disposal  plant,  and  these  in- 
dicate that  such  value  is  nearly  three  times  that 
of  garbage.  A  fuel  manufacturing  company  has 
contracted  to  purchase  the  city's  garbage,  paying 
$1.00  a  ton  for  the  same,  and  it  is  hoped  that 
similar  arrangements  may  be  made  for  disposing 
of  the  sludge  if  it  is  found  to  have  a  heat  value 
warranting  its  use. 

The  tests  are  still  under  way  but  those  so  far 
made  indicate  that  the  sludge  has  an  average 
heating  value  of  5,(500  B.  t.  u's  per  pound,  as 
against  about  2,000  in  the  city's  garbage.  The 
constituents  of  the  combustible  material  of  the 
sludge  average  as  follows:  Fixed  carbon  6.53%; 
volatile  combustible  matter  52.85%  ;  ash  40.61%. 


Sewer  Contractors  Abandon  Contracts 

Several  contractors  for  the  construction  of  sew- 
ers for  the  city  of  Detroit  have  abandoned  their 
contracts  recently,  presumably  because  the  cost 
of  the  work  is  greatly  exceeding  that  which  had 
been  estimated  by  them.  The  city  will  hold  the 
guarantee  companies  responsible  for  the  com- 
pletion of  the  contracts.  One  contract  which  was 
abandoned  and  which  the  guarantee  company 
was  notified  to  complete  was  renewed  by  the  ori- 
ginal contractor,  the  Commissioner  of  Public 
Works  considering  this  to  be  to  the  advantage 
of  the  city  since  it  would  cost  the  department 
about  $450,000  to  do  work  which  had  been  let 
for  $276,300,  and  in  addition  a  law  suit  would 
probably  be  necessary  to  collect  the  difference 
from  the  surety  company. 


Typhoid  Fever  in  Dallas 

During  the  past  few  weeks  there  has  been  an 
epidemic  of  typhoid  fever  in  Dallas,  Texas,  but 
a  considerable  falling  off  in  new  cases  was  notice- 
able during  the  week  ending  July  17th.  The 
health  department,  while  it  has  not  definitely 
determined  the  cause,  reports  that  data  so  far 
obtained  point  to  the  water  from  White  Rock 
reservoir.  Owing  to  a  break-down  at  the  pump- 
ing station  which  supplies  the  water  to  the  city 
regularly,  water  was  turned  into  the  mains  from 
White  Rock  reservoir  for  three  hours  on  June 
10th  without  being  filtered,  although  it  was 
chlorinated  with  0.4  parts  of  chlorine  per  million. 
The  raw  water  tested  1,000  bacteria  per  c.  c.  and 
after  being  treated  there  were  still  300  to  400 
bacteria,  while  the  city  water  usually  carries  only 
15  to  30. 


Philadelphia's  Delaware  Bridge  Postponed 

Although  both  the  mayor  and  the  councilmen 
of  Philadelphia  are  reported  to  be  in  favor  of 
the  Delaware  river  bridge,  for  which  Philadel- 
phia would  be  expected  to  pay  at  least  $20,000,- 
000,  it  seems  certain  that  no  definite  action  will 
be  taken  before  the  council  adjourns  for  the 
summer. 

As  explanation  of  the  delay,  it  is  stated  that  the 
mayor  is  unwilling  to  add  this  heavy  burden  to 
the  city  taxes  until  he  is  satisfied  that  the  popu- 
lation is  in  favor  of  it.  In  addition,  he  desires 
that  more  definite  information  concerning  the 
plans  and  cost  of  the  bridge  be  obtained  and  has 
asked  the  council  to  appropriate  $250,000  to  be 
used  by  the  bridge  commission  in  obtaining  the 
data  necessary  for  determining  these  points  more 
exactly. 
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Street  Cleaning  By  Municipal 

Forces 


Conclusions  from  a  study  of  the  subject  made  for  the  Philadelphia  city  coun- 
cil decidedly  favor  the  employment  of  municipal  forces  for  street  cleaning 
and  also  for  refuse  collection.   The  argument  for  and  against  are  given,  and 

the  recommendations. 


"In  the  case  of  street  cleaning  work,  the  dis- 
advantages of  contract  performance  are  so  nu- 
merous and  so  overwhelming  that  the  argument 
of  possible  increased  labor  efficiency  under  con- 
tract work  is  relatively  unimportant.  Municipal 
operation  is  the  only  proper  method,  and  every 
effort  must  be  made  to  overcome  any  disadvan- 
tages inherent  to  it." 

This  is  the  conclusion  of  a  committee  of  three 
appointed  by  the  city  council  of  Philadelphia, 
stated  in  a  report  submitted  to  council  July  13th. 
The  committee  consisted  of  Lieut.-Col.  E.  B. 
Morden,  chief  of  the  Bureau  of  Street  Cleaning ; 
James  W.  Follin,  engineer  of  the  Bureau  of 
Municipal  Research;  and  J.  H.  Nelson,  principal 
assistant  engineer  of  the  Bureau  of  Highways. 

In  addition,  Col.  Morden  and  Mr.  Follin  recom- 
mended that  rubbish  and  ashes  be  collected  by 
city  forces  beginning,  January  1,  1921,  and  Mr. 
Nelson  that  such  service  be  postponed  for  one 
year  longer,  and  all  three  agreed  that  municipal 
garbage  collection  should  begin  next  year. 

During  their  two  months'  study  of  the  subject, 
the  committee  visited  fifteen  of  the  larger  cities 
of  the  country  and  found  that  none  of  these  clean 
their  streets  by  contract.  Until  recently  Phila- 
delphia's charter  required  that  city  to  do  this 
work  by  contract  but,  as  described  in  "Public 
Works"  a  few  weeks  ago,  the  charter  adopted 
last  year  permits  muncipal  street  cleaning  and 
collection. 

The  cities  visited  were  New  York,  Chicago, 
Detroit,  St.  Louis,  Pittsburgh,  Toronto.  Canada ; 
Buffalo,  Washington,  D.  C. ;  Newark,  Baltimore, 
Rochester,  N.  Y. ;  Columbus,  O. :  Worcester, 
Mass. ;  New  Bedford,  Mass.,  and  Trenton,  N.  J. 

The  reasons  of  the  committee  are  summarized 
as  follows : 

"It  is  perfectly  clear  that  no  contract  is  on  a 
sound  basis  unless,  (1)  the  work  to  be  performed 
is  definitely  specified  so  that  the  bidder  can 
determine  the  cost  of  performance  and  bid  intel- 
ligently, and  (2)  unless  it  is  possible  for  the  party 
paying  for  the  work  to  determine  if  the  work 
specified  has  been  performed.  With  this  state- 
ment in  mind  let  us  analayze  the  existing  con- 
tracts in  Philadelphia. 

DISADVANTAGES  OF  EXISTING  CONTRACT 

"The  existing  contract  for  street  cleaning  is 
disadvantageous  for  the  following  reasons: 
"First,  It  is  humanly  impossible  completely 


and  definitely  to  specify  the  work  to  be  per- 
formed, for  although  the  frequency  of  cleaning 
can  be  given,  standards  of  cleanliness  are  not 
possible  of  definition,  and  the  results  of  the  street 
cleaning  must  be  judged  without  definite  speci- 
fications, and  therefore, 

"Second,  It  is  necessary  for  the  bidder  to 
pad  the  contract  price  to  provide  against  possible 
unfriendly  attitude  on  the  part  of  the  bureau 
chief  who  is  the  judge  of  the  work  performed,  and 
of  other  officials. 

"Third.  The  contractor  is  sometimes  forced 
by  unfavorable  circumstances  to  attempt  to  con- 
trol the  city  inspection  forces,  and  there  is  an 
ever  present  temptation  to  influence  their  reports 
for  a  consideration. 

"Fourth.  Undue  authority  is  given  to  the 
bureau  chief  to  judge  the  results  of  the  work 
performed,  and  he  is  in  a  position  either  to  make 
or  to  break  the  contractor  as  he  wills. 

"Fifth.  It  is  difficult  to  determine  whether  the 
streets  are  properly  cleaned  because  of  the  in- 
tangible results,  and  the  fact  that  the  streets  do 
not  stay  clean  very  long  after  the  cleaners  have 
been  over  them. 

"Sixth.  It  is  difficult  to  obtain  practical  and 
dependable  inspectors. 

"Seventh.  The  city  is  unwilling  to  pay  salaries 
to  the  street  cleaning  inspectors  commensurate 
with  the  responsibilities  involved  in  work  of  such 
an  intangible  nature,  thereby  putting  a  premium 
upon  inefficiency  and  dishonesty. 

"Eighth.  It  is  impossible  to  guarantee  to  the 
contractor  that  the  public  as  a  whole  will  obey 
ordinances,  thereby  throwing  the  burden  of  their 
disobedience  on  the  contractor,  who  has  this  in- 
determinate factor  to  take  into  consideration  in 
making  his  bid. 

"Ninth.  The  contractor  is  tempted  to  slight 
the  work  by  racing  his  equipment  and  speeding 
up  his  gangs,  thereby  covering  the  streets  with 
the  specified  frequency,  but  only  imperfectly. 

"Tenth.  It  is  impossible  to  obtain  flexibility 
under  any  form  of  specifications  to  permit  exten- 
sive modifications  of  performance  such  as  are 
required  by  seasonal  variations  or  emergency 
shifting  of  forces  from  one  district  to  another. 

"Eleventh.  It  is  necessary  for  the  bidder  either 
to  amortize  his  plant  and  equipment  during  the 
life  of  the  contract,  thus  adding  an  excessive 
amount  to  the  bid,  or  to  insure  by  some  other 
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means  that  the  contract  will  be  renewed  and 
new  competition  discouraged. 

"Twelfth.  It  is  necessary  for  the  contractor  to 
add  a  high  contingent  cost  to  his  bid  to  cover  the 
greatest  conceivable  advances  in  the  labor  and 
material  markets. 

"Thirteenth.  The  cost  is  increased  by  dual 
supervision  by  contractor  and  the  city. 

The  report  points  out  that  the  new  city  charter, 
in  providing  for  contracts  for  more  than  one 
year,  overcomes  the  eleventh  disadvantage  of  the 
present  system  mentioned. 

"However,  the  other  foundamental  objections 
would  not  be  altered  by  increasing  contract  term 
under  the  existing  form  of  specifications,  or  even 
by  including  the  minimum  labor  force  require- 
ments that  were  eliminated  from  the  specifica- 
tions two  years  ago. 

ADVANTAGES  ASP  DISADVANTAGES  OF  MINKIPAI. 
OPERATIONS 

"Municipal  operation  of  street  cleaning  work 
overcomes  the  majority  of  the  objections  to  the 
existing  contract  performance  listed  above,  but 
naturally  has  certain  inherent  disadvantages  of 
its  own.  The  advantages  of  municipal  operation 
are  as  follows : 

"First,  Flexibility  of  organization,  with  ability 
to  concentrate  the  force  in  emergencies  and  to 
revise  methods  and  schedules  to  meet  changing 
conditions  that  cannot  be  foreseen  when  contracts 
are  let. 

"Two.  The  placing  of  the  city  bureau  organi- 
zation on  a  business-like  basis,  actually  perform- 
ing the  work,  and  abolishing  the  rewardless  task 
of  attempting  to  keep  the  contractor's  work 
under  control. 

"Three.  The  substitution  for  the  underpaid 
and  unsatisfactory  city  street  cleaning  inspection 
force  with  superintendents  and  foremen  who 
actually  direct  the  work  and  get  results,  with 
actual  economy  from  the  abolition  of  costly  dual 
inspection  essential  to  contract  work. 

"Fourth.  Actual  saving  of  money  to  the  city 
by  eliminating  the  contingent  fund'  included  by 
the  contractor  in  the  bid  price  to  guard  against 
unfriendly  or  unreasonable  action  by  the  bureau 
chief  in  enforcing  the  specifications. 

Fifth.  Actual  saving  of  money  to  the  city  in 
carrying  its  own  insurance  against  advances  in 
the  labor  and  material  markets  for  which  the  bid- 
der may  make  more  than  the  necessary  provision. 

"Sixth.  Accomplishment  of  the  maximum 
possible  amount  of  work  for  the  money  appro- 
priated by  Council,  since  municipal  work  is  at 
cost. 

"Seventh.  Avoidance  of  nonequitable  contracts 
and  possible  expensive  controversies  in  the 
courts. 

"Eighth.  Possible  securing  of  better  co-opera- 
tion from  the  public  in  their  care  of  the  highways 
because  of  the  sympathetic  attitude  of  the  pubiic 
toward  municipal  work. 

"Ninth.  Opportunity  for  continuous  study  of 
conditions  and  for  making  beneficial  changes  in 
equipment  and  methods. 

"Tenth.  Direct  and  absolute  control  of  the 
working  forces. 


"Municipal  operation  is  subject  to  certain  dis- 
advantages which  can  be  successfully  overcome: 

"First.  The  present  inability  to  obtain  experi- 
enced and  properly  qualified  employes  with  dis- 
patch through  the  Civil  Service  Commission. 

"Second.  The  possible  failure  of  the  proper 
authorities  to  appreciate  the  need  of  sufficient 
funds  to  carry  on  the  work  and  maintain  the 
equipment,  which  might  cause  the  service 
rendered  to  the  public  to  be  unsatisfactory. 

"  Third.  Possible  decreased  efficiency  of  the 
labor  because  the  foremen-supervisors  are  not 
actuated  by  the  incentive  of  increased  profits 
which  exists  in  contract  performance. 

ADVANTAGES  AND  DISADVANTAGES  OK  CONTRACT 
WORK 

"Contact  work  has  certain  inherent  advant- 
ages : 

"First.  The  contractor  is  able  to  purchase 
equipment  and  materials  directly  on  the  basis  of 
practical  judgment  and  without  the  competive 
bidding  in  force  in  the  city,  thus  saving  delays 
and  securing  the  most  desirable  equipment  and 
materials. 

"Second.  The  contractor  is  able  to  compensate 
supervising  employes  properly  and  to  increase 
their  salaries  immediately  to  keep  them  from  ac- 
cepting more  lucrative  positions  and,  besides,  can 
offer  them  special  inducements. 

"Third.  The  contractor  can  regulate  wages  and 
salaries  without  the  complicated  procedure  re- 
quired in  municipal  work. 

"Fourth.  The  contractor  can  hire  and  discharge 
employes  without  restriction  or  regulation,  such 
as  civil  service  control. 

"In  the  case  of  street-cleaning  work,  the  dis- 
advantages of  contract  performances  are  so  nu- 
merous and  so  overwhelming  that  the  argument 
of  possible  increased  labor  efficiency  under  con- 
tract work  is  relatively  unimportant.  Municipal 
operation  is  the  only  proper  method,  and  every 
effort  must  be  made  to  overcome  any  disad- 
vantages inherent  to  it.  Civil  service  control 
should  be  reasonable  and  not  arbitrary ;  the  city 
purchasing  agent  should  cooperate  to  secure  the 
most  desirable  equipment  and  materials  and  not 
merely  the  cheapest  price,  and  the  salaries  of 
supervisors  and  foremen  must  be  fixed  equal  to 
those  prevalent  in  outside  employment." 

The  report  says  that  in  the  cities  visited  paving 
conditions  were  found  to  be  "only  fair,"  and  that 
streets  are  not  maintained  as  they  should  be. 

"By  comparison,"  the  report  continues,  "the 
pavements  in  Philadelphia  are  probably  in  a  less 
satisfactory  condition  than  those  in  the  majority 
of  cities  visited.  Since  good  pavements  are  neces- 
sary in  order  to  thoroughly  clean  the  streets,  the 
importance  of  putting  the  pavements  in  good  re- 
pair cannot  be  overestimated." 

GARBAGE  DISPOSAL 

Taking  up  the  matter  of  the  disposal  of  garb- 
bage.  the  report  points  out  that  a  large  number 
of  cities  are  using  pigs  to  consume  this  refuse. 
Hog  feeding,  according  to  the  report,  is  the  "most 
profitable  of  any  of  the  methods  of  disposing  of 
garbage  if  operated  on  a  scientific  basis  with 
proper  co-operation  from  the  garbage  collection 
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service."  The  report  states  that  health  officers 
and  residents  near  to  piggeries  sometimes  object, 
but  these  objections,  according  to  the  experts,  are 
often  groundless.  Piggeries  properly  kept  do 
not  become  a  nuisance. 

All  officials  interviewed  by  the  experts  laid 
stress  on  the  necessity  of  proper  legislation  re- 
quiring the  public  to  place  refuse  in  proper 
receptacles  and  preventing  the  littering  of  the 
streets.  In  several  cities  district  superintendents 
are  made  special  policemen  with  power  to  arrest. 
In  others  a  number  of  regular  patrolmen  are  as- 
signed to  this  work. 

RECOMMENDATIONS  MAOE 

The  recommendations  made  were: 

"First.  That  street  cleaning  in  the  entire  city 

be  conducted  by  municipal  forces  in  the  year 

1921. 

"Second.  That  ashes  and  rubbish  be  collected 
by  municipal  forces  in  the  year  1921. 

"Third.  That  garbage  collection  be  conducted 
by  municipal  forces  in  1921,  provided  that  proper 
bids  can  be  obtained  for  the  disposal  of  garbage 
as  separate  from  its  collection. 

"Fourth.  That  bids  be  asked  before  August  1 
for  the  disposal  of  garbage  from  each  of  the  nine 
street  cleaning  districts,  on  alternate  bases  of  one 
and  five  year  contracts  at  a  ton  price  rate,  the 
contractor  to  bid  on  one  or  more  districts,  and 
to  specify  the  method  of  disposal  to  be  used  and 
the  points  where  the  garbage  will  be  received, 
the  city  reserving  the  right  to  award  one  or  more 
contracts  for  disposal  in  accordance  with  the 
most  advantageous  plan  to  the  city  as  a  whole. 

"Fifth.  That  rubbish  be  disposed  of  according 
to  the  present  method  until  steps  can  be  taken 
toward  the  erection  of  utilization  plants,  to  be 
operated  on  either  contract  or  municipal  basis  as 
may  then  be  found  most  advantageous. 

"Sixth.  That  immediate  steps  be  taken  to 
determine  the  practicability  and  costs  of  the  pur- 
chase of  the  existing  plants  and  equipment  used 
by  the  present  contractors,  or  of  such  other  plants 
and  equipment  as  might  be  available,  and  also 
the  basis  upon  which  such  plants  and  equipment 
can  be  leased  if  purchase  is  inadvisable. 

"Seventh.  That  provision  be  made  at  once  for 
the  expansion  of  the  organization  of  the  Bureau 
of  Street  Cleaning  to  include  adaquate  engineer- 
ing personnel  to  study  continuously  and  to  plan 
improvements  in  methods  of  doing  work,  and 
such  other  personnel  as  is  requisite  to  carry  on 
an  intensive  continuous  educational  and  law- 
enforcement  campaign. 

"F.ighth.  And,  finally,  that  the  1921  State  Leg- 
islature be  requested  to  enact  new  legislation  to 
re-cnforce  and  improve  existing  laws  which  regu- 
late the  littering  of  the  streets  and  require  the 
pla.-ing  of  refuse  in  specified  types  of  receptacles." 


Thousand-Foot  Piers  for  Weehawken 

The  Cunard  Steamship  Company  plans  to  con- 
struct one  of  the  largest  shipping  terminals  in 
the  world  on  the  Weehawken  water-front  at  the 
cost  of  approximate! v  $40,000,000  and  has  asked 
the  approval  of  the  New  Jersey  State  Board  of 


Commerce  and  Navigation.  The  company  has 
acquired  the  rights  conveyed  to  the  Delaware 
and  Hudson  Canal  Company  by  New  Jersey  in 
1879  and  the  conversion  of  this  lease  into  a 
grant  in  1886.  The  company  owns  about  4.000 
feet  of  shore  front,  between  the  West  Shore  Rail- 
road on  the  north  and  the  Erie  Terminal  on  the 
south.  Its  plans  include  the  construction  of 
eight  1,000-foot  piers. 

Traffic  Tunnel  for  Duluth 

The  City  Commission  of  Duluth  is  considering 
the  construction  of  a  tunnel  from  the  main  land 
under  the  canal  to  the  Park  Point  for  handling 
passenger,  vehicle,  street  railway  and  freight 
railway  traffic.  Such  a  tunnel  has  been  advo- 
cated for  many  years,  but  with  the  rapidly  in- 
creasing traffic  over  the  aerial  bridge  the  time 
seems  rapidly  approaching  when  the  tunnel  will 
be  a  necessity.  While  no  definite  plans  have 
been  made,  it  is  suggested  that  it  be  a  duplicate 
tunnel  with  sufficient  capacity  to  handle  the 
various  kinds  of  traffic  above  named. 

The  aerial  bridge  across  the  canal  was  built 
in  1904  and  was  not  intended  for  the  heavy 
traffic  which  now  uses  it.  Its  original  cost  was 
$'.00,000  and  during  the  14  years  of  its  existence, 
maintenance  alone  has  totaled  $178,000,  that  for 
last  year  having  been  $15,000.  It  was  originally 
intended  to  permit  traffic  across  the  bridge  at  in- 
tervals of  20  minutes  during  rush  hours  and  30 
minutes  at  other  times,  but  the  interval  has  had 
to  be  shortened  and  the  bridge  is  no  longer 
capable  of  handling  all  the  traffic  which  wishes 
to  use  it. 

  i 

Bus  Lines  or  Street 
Railways 

Street  railway  companies  in  several 
eastern  cities  are  threatening  to  stop  ser- 
vice and  surrender  franchises  if  motor 
buses  are  allowed  to  operate  on  streets 
used  by  them.  .One  has  actually  done  so. 


The  use  of  motor  buses  as  public  conveyances  in 
city  and  interurban  traffic  has  increased  greatly 
during  the  past  two  years,  and  this  increase  has 
naturally  aroused  the  antagonism  of  the  street  rail- 
ways where  it  has  been  in  direct  competition  with 
them. 

In  a  recent  discussion  of  the  subject  John  H.  Par- 
dee, president  of  the  American  Electric  Railways 
Association,  states:  "Those  cities  in  which  unre- 
stricted jitney  competition  is  now  permitted  must, 
in  my  opinion,  soon  make  a  similar  choice  (be- 
tween street  railways  and  jitneys.)  I  do  not  be- 
lieve the  electric  railway  can  hamper  the  develop- 
ment of  the  motor  vehicle.  I  do  not  believe  that 
it  should  do  so  if  it  could.  I  do  believe,  however, 
that  the  motor  vehicle  has  no  greater  rights  than 
the  electric  car  and  that  it  should  not,  and  ulti- 
mately will  not.  on  its  part  be  permitted  to  inter- 
fere with  electric  railway  development." 
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As  furnishing  a  tentative  solution  of  the  trans- 
portation problem  for  newly  grown  suburbs  or 
other  sections  of  the  city  where  the  traffic  does  not 
yet  warrant  the  great  expense  of  road  bed  and 
trolley  cars,  there  probably  will  be  few  to  question 
the  service  rendered  by  buses,  whether  regular 
20  to  40  passenger  bus  built  for  this  purpose  or 
the  touring  jitney.  The  question  is.  whether  cities 
should  permit  such  vehicles  to  compete  directly 
with  street  railways  by  paralleling  their  routes. 
There  is  undoubtedly  considerable  truth  in  the  claim 
of  the  railways  that  such  competition  may  reach  the 
point  where  it  will  render  operation  of  the  railways 
unprofitable  and  that  the  latter  will  therefore  go 
out  of  business,  leaving  the  entire  traffic  to  be 
handled  by  the  buses.  Cities  should  therefore  con- 
sider carefully  whether  the  bus  service  would  be 
as  satisfactory  to  them  as  the  oresent  street  railway 
service,  and  if  not,  whether  they  should  not  co- 
operate with  the  street  railways  in  preventing  the 
competition  which  will  ultimately  eliminate  them. 

The  buses  operate  under  the  great  advantage 
that  they  are  not  required  to  spend  enormous  sums 
for  construction  and  maintaining  road  bed.  and  the 
further  advantage  that  they  can  change  all  or  any 
part  of  their  route  at  any  time  without  any  finan- 
cial loss.  Not  only  are  they  relieved  of  the  cost 
of  constructing  an  expensive  road  bed,  but  they 
use,  without  any  cost  to  themselves  except  a  fee 
which  is  generally  ridiculously  inadequate,  the  city 
pavements  which  are  paid  for  by  the  taxpayers 
but  which  they  do  an  appreciable  amount  toward 
destroying. 

In  the  northern  part  of  New  Jersey,  in  New 
York's  metropolitan  district,  motor  buses  and  jit- 
neys are  found  by  the  thousands,  and,  as  noted  in 
Public  Works  a  few  weeks  ago,  the  Public  Service 
Corporation,  which  operates  the  trolley  lines  through 
this  section,  has  appealed  to  the  courts  to  prevent 
the  competition  of  these  buses. 

The  subject  is  being  considered  by  city  officials 
of  Toronto,  and  the  Bureau  of  Municipal  Research 
of  that  city  has  endeavored  to  obtain  some  in- 
formation concerning  the  operation  of  motor  buses 
in  American  cities.  It  obtained  information  from 
Chicago,  New  York.  Detroit,  Los  Angeles  and  nine 
other  cities  in  different  parts  of  the  country  whicn 
have  had  such  buses  in  operation  for  from  thir- 
teen days  in  the  case  of  Detroit  to  thirteen  years 
in  the  case  of  New  York,  most  of  them  from  two 
to  six  years.  These  charge  a  five-cent  fare  in 
Akron,  Huntington,  Houston,  Kansas  City,  Los 
Angeles,  San  Francisco  and  Toledo,  and  10  cents 
in  Chicago,  Detroit,  New  Vork  and  part  of  Kansas 
City.  In  Los  Angeles  the  fares  run  up  as  high  as 
20  cents  and  as  low  3  cents.  The  capacities  of  the 
buses  vary  from  5  in  Houston  to  48  in  Detroit, 
the  latter  being  double  decked. 

The  Bureau  could  obtain  only  a  few  figures  on 
operating  cost.  In  San  Francisco  the  operating 
cost  is  reported  as  23.0  cents  per  bus  mile,  white 
the  return  on  a  5-cent  fare  yields  only  a  little  over 
half  this.  In  Akron  the  buses  are  operated  by  the 
Goodyear  Company  without  any  intention  of  mak- 
ing any  profit  and  charge  a  5-cent  fare  for  a  run 
of  from  one  to  three  miles,  while  the  cost  is  found 
to  be  about  4  1-6  cents  per  passenger. 


Striking  Trolley  Companies 

A  number  of  street  railway  companies  have 
recently  been  enforcing  their  demands  for  per- 
mission to  charge  higher  rates  of  fare  by  asser- 
tions that  if  such  privelcgc  be  not  granted  to 
them  they  will  discontinue  operation  altogether, 
since  their  income  will  not  permit  continuance 
of  service.  The  demands  of  a  number  of  com- 
panies have  become  more  insistent  with  the  re- 
cent rapid  growth  of  jitney  service  in  the  East, 
and  several  companies  have  threatened  that 
unless  the  municipal  authorities  prevent  direct 
competition  with  their  lines  by  jitneys  or  motor 
buses,  they  will  discontinue  service. 

Among  these  was  the  Connecticut  Company  of 
Bridgeport,  Conn.  Such  plea  having  been  made 
by  it,  the  matter  was  investigated  by  the  Bridge- 
port Chamber  of  Commerce,  and  a  general  meet- 
ing of  the  chamber  was  held  on  July  12,  when 
every  member  was  given  an  opportunity  to  speak 
or  to  question  any  other  speaker,  the  only  limit 
being  one  of  time.  The  president  of  the  railway 
company  and  the  president  of  the  Bus  Owners 
Association  presented  their  sides  of  the  question 
and  the  discussion  was  opened  by  Walter  S. 
Jackson,  a  street  transportation  engineer,  who 
had  spent  several  weeks  in  Bridgeport  making  a 
survey  of  the  problem. 

Following  this  meeting,  a  referendum  form  was 
mailed  to  the  members  of  the  Chamber  of  Com- 
merce and  they  voted  overwhelmingly  for  limit- 
ing jitney  and  motor  bus  competition  to  streets 
not  served  by  trolley  lines.  This  is  interpreted 
to  mean  that  the  majority  of  the  merchants  of 
the  city  believe  that  "the  trolley  furnishes  the 
best  available  means  for  adequate,  regular,  re- 
sponsible and  regulated  street  transportation," 
and  that  jitney  service  should  be  confined  to 
streets  not  served  by  trolleys. 

In  spite  of  this  action,  the  immediate  competi- 
tion of  jitneys  with  trolley  lines  was  allowed  to 
continue,  and  about  ten  days  after  the  meeting 
the  trolley  company  discontinued  service,  thus 
giving  the  motor  bus  owners  an  opportunity  to 
demonstrate  whether  or  not  they  can  meet  all  of 
the  rapid  transit  requirements  of  the  city.  At 
this  writing  the  trolleys  are  still  out  of  service  , 
and  the  bus  companies  have  greatly  increased  the 
number  of  buses  in  service.  It  is  too  early  yet 
to  decide  to  what  extent  the  buses  can  meet  the 
traffic  requirements  of  the  city,  until  both  they 
and  the  travelling  public  have  become  accus- 
tomed to  new  conditions. 


Municipal  Water  Supply  for  Huntington 

A  citizens  Association  of  Huntington,  L.  I., 
known  as  the  Huntington  Association,  is  considering 
the  construction  of  a  muncipal  water  supply  sys- 
tem to  include  not  only  Huntington  but  also  Cold 
Spring  Harbor  and  possibly  other  communities,  to 
form  a  water  district. 

The  Huntington  Water  Works  Company  is  now 
operating  under  a  thirty -year  franchise  which  ex- 
pire»  next  January.  The  proposed  district  would 
comprise  a  territory  having  about  11.000  popula- 
tion and  an  assessed  valuation  of  $10,000,000. 
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Inihoff  Tanks  for  Institutions 

The  number  of  sewage  treatment  plants  in- 
stalled in  connection  with  small  communities  and 
institutions  is  increasing  and  is  likely  to  continue 
to  do  so.  In  several  of  the  states  such  plants 
are  required  to  be  constructed  for  school  houses 
where  these  arc  not  along  the  line  of  a  sewer, 
while  state  and  country  institutions  which  are  not 
located  in  sewered  cities  are  provided  with  these 
methods  of  disposing  of  their  sewage.  Such 
plants  are  affected  by  conditions  peculiarly  their 
own  and  these  should  be  kept  in  mind  when  de- 
signing them.  In  the  case  of  large  institutions 
there  is  ordinarily  a  superintendent  who  will 
have  charge  of  the  plant  and  who  presumably  is 
more  intelligent  than  the  men  generally  placed  in 
charge  of  similar  plants  in  small  cities  and  vil- 
lages, and  the  desirability  of  making  the  plants 
almost  automatic  and  fool  proof  is  therefore  not 
so  great.  In  the  case  of  country  schools,  how- 
ever, it  may  be  that  the  plant  receives  practically 
no  attention  except  occasional  visits  by  inspec- 
tors of  the  State  Board  of  Health. 

On  another  page  of  this  issue  a  number  of 
plans  for  tanks  to  be  used  for  schools  and  insti- 
tutions are  shown  and  discussed  by  a  engineer 
who  formerly  was  connected  with  the  U.  S.  Public 
Health  Service,  these  being  all  of  the  two-story 
or  Imhoff  type  of  tank.  Experience  with  the 
operation  of  these  tanks  in  cities  of  moderate  size 
and  under  intelligent  supervision  has  shown  that 
if  they  are  to  operate  successfully  they  must  be 
watched  carefully  and  considerable  intelligence 
and  experience  drawn  upon  by  the  operator  if 
foaming  and  other  troubles  arc  to  be  avoided.  It 
would  therefore  seem  to  us  that  this  type  of  tank 
is  not  well  adapted  to  country  schools  although 
it  may  give  good  service  in  an  institution  where 
it  is  under  the  immedate  observaton  of  a  super- 
intendent who  is  interested  in  having  it  render- 
ing good  service.  Even  an  interested  superin- 
tendent, however,  may  find  it  beyond  his  ability 
to.  prevent  or  correct  the  various  difficulties  of 
operation  which  may  arise. 

The  author  of  the  article  referred  to  states  that 
he  has  found  the  well  known  septic  tank  to  be 
operating  with  success  under  conditions  which 
would  seem  to  offer  every  opportunity  for  failure, 


and  this  type  of  tank  would  appear  to  be  as  near- 
ly fool  proof  as  any  sewage  treatment  device 
could  be  expected  to  be.  It  would  therefore  seem 
that  he  would  be  warranted  in  holding  the  opin- 
ion which  he  seems  to  imply  that  he  entertains, 
that  the  septic  tank  should  be  used  in  preference 
to  the  Imhoff  tank  for  these  small  installations 
unless  where  a  careful  study  of  all  the  conditions 
indicates  that  the  results  by  the  Imhoff  tank  are 
to  be  preferred  to  those  securable  from  the  septic 
tank  in  spite  of  these  objections.  He  finds  that, 
if  operated  with  reasonable  care,  there  is  no  con- 
sidrable  odor  from  either  of  them,  and  the  most 
prominent  feature  commending  the  Imhoff  tank 
is  the  greater  adaptability  of  the  sludge  to  use  as 
a  fertilizer,  while  the  most  serious  arguments 
against  it  would  apear  to  be  its  greater  cost  and 
the  more  expert  operation  required. 


Freight  Rates  and  Road  Construction 

The  construction  season  for  highways  is  just 
about  half  over,  and  from  almost  all  sections  of 
the  country  the  report  comes  that  the  anticipated 
amount  of  construction  has  been  reduced  by  50 
to  75  per  cent  by  the  inability  of  the  contractors 
to  obtain  materials,  chiefly  because  of  the  inabil- 
ity of  the  railroads  to  transport  them.  It  is  true 
that  certain  materials  such  as  cement  cannot  be 
furnished  by  the  manufacturers  in  the  quantities 
desired  and  many  contractors  have  been  held  up 
for  weeks  at  a  time  because  of  this  rather  than 
failure  of  the  railroads  to  deliver  it;  but  it  is 
probable  that,  were  the  mills  able  to  provide  it 
as  rapidly  as  it  was  desired,  it  would  be  found 
that  the  lack  of  railroad  transportation  facilities 
would  interfere  to  limit  the  deliveries. 

Freight  rates  arc  higher  than  in  previous  years 
and  this  of  course  adds  to  the  cost  of  the  materials 
delivered  on  the  job,  but  little  is  said  about  this. 
The  question  arises  whether  the  increase  in 
freight  rates  which  was  authorized  a  few  days 
ago,  amounting  to  from  20  to  40  per  cent  in  dif- 
ferent classes  of  material,  will  have  any  effect 
upon  the  material  situation  in  connection  with 
road  construction.  Considering  that  the  high 
rates  already  existing  do  not  apear  to  have  re- 
tarded construction  at  all,  and  that,  of  the  three 
elements  of  labor,  material  and  funds  required 
for  road  construction,  the  last  is  the  only  one 
which  has  not  given  concern  in  a  great  majority 
of  cases,  it  does  not  seem  probable  that  the  in- 
crease in  freight  rates  will  materially  affect  the 
highway  situation,  at  least  until  the  problems  of 
labor  and  production  of  material  have  been 
solved. 

The  purpose  of  the  increase  is  to  permit  the 
railroads  to  add  to  and  improve  their  equipment 
so  that  they  may  be  able  to  handle  the  freight 
which  is  now  practically  under  embargo,  but  it 
will  be  imposible  for  such  improvement  to  show 
any  effect  before  the  next  construction  season 
begins.  Consequently  highway  officials  and  con- 
tractors will  not  expect  to  notice  any  improve- 
ment this  year  in  the  material  transportation 
situation :  unless,  as  has  been  suspected  by  some, 
the  railroads  have  so  handled  the  situation  as  to 
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make  it  appear  much  worse  than  it  need  have 
been  and,  now  that  they  have  obtained  their  pur- 
pose of  securing  an  increase  in  rates,  will  make 
a  more  honest  and  determined  effort  to  relieve 
the  transportation  situation. 

It  is  to  be  hoped  that,  either  because  of  this  or 
consequent  upon  the  relieving  of  the  coal  short- 
age in  the  northwest  and  northeast,  more  cars 
now  used  for  hauling  coal  will  soon  be  available 
for  transporting  stone,  gravel,  cement,  asphalt 
and  other  road  construction  materials,  and  the 
rate  of  highway  construction  during  the  next 
three  or  four  months  may  be  increased  consid- 
erably over  that  which  could  be  obtained  during 
the  first  half  of  the  construction  season;  and 
that  next  year  this  one  of  the  problems  facing  all 
those  concerned  in  highway  construction  will 
have  been  removed  or  largely  ameliorated.  This 
will  leave,  as  factors  deciding  the  amount  ot  work 
which  can  be  done,  the  amount  of  labor  and  of 
material  available:  and  the  indications  arc  that 
by  winter  the  situation  in  connection  with  both 
of  these  also  will  have  improved  considerably. 


Improved  Method  for  Difficult  Pile  Driving 

In  the  installation  of  piles,  both  for  founda- 
tions and  for  sheeting,  two  important,  and  often 
very  difficult  and  costly  essentials  are  driving 
through  hard  or  obstructed  materials  and  the 
completion  of  the  installation  without  injury  to 
the  piles. 

Where  hard  impact  driving  is  required,  all 
types  of  piles  are  liable  to  injury,  sometimes  too 
great  to  permit  their  installation  by  ordinary 
methods.  Precast  concrete  piles  of  the  usual 
design  are  not  generally  considered  suitable  for 
prolonged  heavy  driving  and  are  especially  liable 
to  be  seriously  damaged  or  destroyed  by  such 
operations  carried  on  in  the  usual  manner,  and 
when  those  or  other  kinds  of  piles  are  driven 
to  refusal  under  adverse  conditions  there  is  likely 
to  be  warranted  distrust  of  their  integrity,  even 
if  the  visible  portions  are  apparently  not  seriously 
damaged. 

These  difficulties  and  uncertainties  can  some- 
times be  largely  eliminated  by  the  design  and 
method  used  in  the  demonstration  described  in 

this  issue,    where  a  rational  principle,  not 

commonly  applied  in  such  work,  was  found  very 
successful  with  precast  concrete  piles.  These 
instead  of  being  subjected  to  severe  impact,  com- 
pression, column  stresses  and  possible  eccentric 
or  bending  stresses  and  injury  by  mashing  the 
pile  top,  were  pulled  down  after  the  pilot  shoe 
and  relieved  of  practically  all  installation  stresses 
except  tension,  which  they  were  specially  de- 
signed to  resist. 

The  new  features  would  seem  to  be  capable  of 
wide  development  and  modification,  and  appli- 
cable to  concrete,  wood  and  steel  piles  of  many 
kinds  and  any  dimensions,  and  are  pertinent  to 
a  wide  range  of  important  construction  work. 


Rates  for  Electric  Power  in  Eugene,  Ore. 

The  general  superintendent  of  the  Water  Board 
of  Kngene.  Oregon,  in  a  letter  dated  July  27th 


calls  our  attention  to  the  fact  that,  in  the  table  of 
"Prices  in  1914  and  now"  ia  the  June  12th  issue, 
the  rate  for  electric  current  for  power  in  Eugene 
is  given  as  9  cents  per  kw.  h.  instead  of  0.9,  which 
it  should  have  been  We  are  sorry  that  this 
typographical  error  was  not  detected,  and  make 
this  correction  at  the  earliest  possible  date. 


Cleaning  Philadelphia's  Streets 

On  another  page  of  this  issue  we  give  an  ab- 
stract of  the  report  of  a  committee  of  engineers 
appointed  to  study  the  subject  of  municipal  vs. 
contract  cleaning  of  streets  and  collecting  of  ref- 
use in  Philadelphia.  Those  in  favor  of  muni- 
cipal cleaning  are  considerably  exercised  by  the 
fact  that  the  mayor  and  council  appear  to  be 
making  no  effort  to  prepare  for  taking  over  the 
street  cleaning  by  the  first  of  next  year,  although 
it  is  admitted  by  all  that  to  do  so  will  involve 
a  very  considerable  amount  of  preparation.  In 
fact,  the  mayor  appears  to  be  hesitating  for  the 
very  reason  that  he  questions  the  ability  of  the 
city  to  undertake  the  work  on  only  five  months' 
notice.  The  Bureau  of  Municipal  Research  of 
the  city,  under  date  of  July  29,  publishes  a  pro- 
test against  the  delay.  After  calling  attention  to 
the  requirements  of  the  new  charter  that  the 
mayor  inaugurate  street  cleaning  by  January  1, 
1921,  unless  contract  operation  be  authorized  by 
a  vote  of  eleven  councilmen  and  the  approval  ot 
the  mayor,  and  that  therefore,  unless  both  mayor 
and  council  take  such  action,  municipal  cleaning 
will  automatically  become  the  only  legal  method 
at  the  end  of  this  year,  the  bulletin  of  the  Bu- 
reau concludes  as  follows: 

"Certain  definite  things  are  essential  to  start- 
ing municipal  street  cleaning  in  1921 :  Plant  and 
equipment,  a  labor  organization,  an  administra- 
tive or  directing  bureau  staff  and  adequate  oper- 
ating funds.  Plant  and  equipment  involve  a  cap- 
ital outlay  which  cannot  be  made  available  from 
a  popular  loan  at  the  November  election  in  time 
to  be  of  use,  but  the  amount  necessary  however 
lies  within  the  remaining  borrowing  capacity  of 
council. 

"The  development  of  a  labor  organization  will 
present  many  difficulties,  it  is  true,  and  while  fu- 
ture conditions  may  be  uncertain,  the  city  can 
much  better  afford  to  take  a  chance  on  adverse 
labor  conditions  than  can  the  individual  contrac- 
tors who  will  charge  the  city  for  the  chance 
which  they  must  take. 

"Reorganization  of  the  street  cleaning  bureau 
is  necessary  to  provide  engineering  personnel, 
supervisors  and  foremen  to  handle  the  labor 
force,  but  this  change  will  not  increase  the  office 
payroll  because  the  present  inspectors  will  be  no 
longer  needed. 

"Operating  funds  in  the  1921  budget  probably 
will  not  exceed  the  1^20  appropriations  unless 
labor  and  material  prices  increase,  but  in  this 
event  contract  prices  would  also  be  higher  for 
1921.  After  all.  the  citizens  are  ready  to  go  the 
limit  of  expense  if  clean  streets  can  be  obtained 
by  municipal  work." 
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Road  Improvements  in  Burlington  County 

New  Jersey 

Converting  60  miles  of  macadam  to  sheet  asphalt  surface.    Original  width 
increased  and  new  shoulders  built.   Binder  and  top  courses  mixed  at  con- 
tractor's central  plant  and  hauled  maximum  distance  of  10  miles. 


Burlington  county,  in  the  west  central  part 
of  New  Jersey,  is  about  25  miles  wide  and  GO 
miles  long,  reaching  to  the  Delaware  river.  The 
soil  is  in  general  sandy  and  loamy,  well  culti- 
vated, with  Hat  and  rolling  surface.  There  is  in 
the  county  a  total  of  about  1,000  miles  of  dirt 
roads  and  250  miles  of  improved  roads. 

About  60  miles  of  the  macadam  roads  are 
being  converted  to  sheet  asphalt  surface,  of 
which  20  miles  was  contracted  for  and  completed 
during  last  year  at  a  cost  of  $20,000  per  mile,  and 
20  miles  more  are  being  laid  during  the  present 
season  at  a  cost  of  about  $30,000  per  mile,  and  it 
is  planned  to  lay  the  remaining  20  miles  during 
next  season. 

This  year  the  unit  price  for  top  course  is  about 
$1.65  per  square  yard,  and  widening  and  resur- 
facing the  foundation.  $1.35.  In  most  cases  the 
top  course  is  laid  directly  on  the  top  of  the  old 
waterbound  macadam  after  the  latter  has  been 
carefully  prepared. 

In  a  few  cases  where  the  land  is  very  flat  and 
low  and  the  drainage  is  difficult,  the  macadam 
foundation  has  been  replaced  by  a  few  thousand 
feet  of  concrete  base  in  which,  where  there  is  a 
trolley  track,  patent  angle-iron  paving  guards 
are  laid  on  both  sides  of  the  track  and  give  ex- 
cellent satisfaction. 

MOORESTOWN-MT  HOLLY  ROAD 

The  road  from  Moorestown  to  Mt.  Holly,  36,- 
950  feet  long,  has  a  66-foot  right  of  way,  and  has 
a  paved  width  of  18  feet  with  a  foundation  from 
6  to  14  inches  thick  and  a  new  surface  3  inches 
thick. 

The  work  is  being  done  according  to  the  de- 
signs of  and  under  the  supervision  of  James 
Logan,  engineer  of  Burlington  county.  The 
contract  is  being  executed  by  the  Union  Paving 
Company,  of  Philadelphia,  and  includes  furnish- 
ing 11,193  tons  of  broken  stone  and  furnishing 
and  placing  75,000  square  yards  of  sheet  asphalt 
surface,  besides  incidental  work,  at  a  total  con- 
tract price  of  $160,000. 

The  original  macadam  surface  being  only  12  to 
14  feet  wide,  it  required  an  extension  of  3  to  2 
feet  on  each  side,  which  was  made  by  digging 
trenches  6  inches  below  the  finished  grade  of  the 
road,  rolling  or  compacting  the  bottom  of  the 
trench  when  necessary,  and  depositing  thereon 
2'4  inch  broken  stone,  rolling  it  and  covering 
with  binder. 

The  macadam  surface  is  scarified  from  2  to  3 


inches  deep  by  a  steam  pressure  scarifyer  at- 
tached to  the  road  roller,  and  the  loosened  sur- 
face is  harrowed  until  all  the  stone  has  been 
cleaned.  All  depressions  are  filled  with  1 1  .-inch 
broken  stone  and  the  surface  is  crowned  bv  hand- 
work or  by  a  road  grader,  and  rolled  to 'a  solid 
uniform  surface. 

A  1 » i  to  4-inch  layer  of  1 '4-inch  broken  stone 
is  carefully  spread  and  thoroughly  rolled  with  a 
10-ton  three-wheel  roller,  is  then  covered  with 
local  gravel  and  a  top  dressing  of  stone  screen- 
ings in  equal  parts,  sprinkled  and  rolled  to  a 
hard,  smooth,  uniform  surface  under  a  uniform 
pressure  of  not  less  than  400  pounds  per  lineal 
inch  of  roller.  The  rolling  is  done  from  beyond 
the  side  lines  transversely  to  the  center  of  the 
road.  A  shoulder  6  feet  wide  is  built  of  material 
excavated  from  the  trenches,  and  thoroughly 
rolled,  and  the  full  width  from  gutter  to  gutter 
is  scraped. 

The  contractor  usually  had  work  in  progress 
on  two  or  three  sections  of  the  road  simultane- 
ously, at  each  of  which  traffic  was  diverted  for  a 
length  of  2,000  to  3,000  feet.  In  each  section 
there  were  at  all  times  short  lengths  of  road  in 
every  condition,  from  the  scarified  macadam  to 
the  finished  surface  nearly  readv  for  traffic. 

After  a  given  length,  usually  a'bout  1.000  feet, 
of  road  had  been  widened  and  resurfaced  as  al- 
ready rescribed,  it  was  opened  to  traffic  for  at 
least  one  month,  to  wear  down  the  fine  material 
on  the  surface  and  expose  the  larger  stone.  It 
was  then  swept  with  machines  and  by  hand  with 
splint  brooms,  and  all  depressions  filled  with  1 
inch  stone  bonded  into  position  by  thorough 
rolling. 

On  the  well-cleaned  surface  there  was  spread 
a  binder  course  applied  at  a  temperature  of  240 
to  325  degrees  F.,  according  to  the  temperature 
of  the  atmosphere  and  the  condition  of  the  bujder. 
The  binder  was  spread  with  hot  shovels,  raked, 
and  rolled  to  a  thickness  of  V/t  inches  with  a 
smooth  and  regular  surface  parallel  to  the  fin- 
ished surface  of  the  pavement.  The  rapidity  of 
rolling  was  limited  by  the  specifications  to' 150 
square  yards  per  hour  for  each  10-ton  roller. 

As  soon  as  possible  after  the  completion  of 
the  binder  course,  the  top  course  was  deposited 
on  it  at  a  temperature  of  230  to  350  degrees, 
according  to  atmospheric  conditions  and  char- 
acter of  materials,  and  was  shoveled,  raked  and 
rolled  like  the  binder,  a  strip  12  inches  wide 
adjacent  to  each  curb  being  covered  with  hot 
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asphalt  cement  and  ironed  with  hot  smoothing 
irons  when  required. 

With  a  total  force,  exclusive  of  the  men  em- 
ployed at  the  central  asphalt  plant,  of  about 
twenty  men,  the  work  was  executed  at  an  aver- 
age rate  of  about  1,800  square  yards  of  finished 
pavement  per  working  day. 

RIVER  ROAD 

The  river  road  at  Riverton,  N.  J.,  is  being  re- 
surfaced for  a  width  of  28  feet  and  a  length  of 
about  6  miles,  replacing  an  oiled  surface  ma- 
cadam road  18  feet  wide,  the  extra  10  feet  in 
width  of  the  new  road  being  paid  for  by  the 
borough,  while  the  county  pays  for  the  standard 
18  feet  of  width.  In  general  the  work  is  being 
executed  by  the  Union  Paving  Co.  as  contractor 
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in  the  same  manner  as  the  Mt.  Holly  Moores- 
town  Road. 

The  surface  is  first  loosened  to  the  depth  of 
the  oil  treatment  by  a  scarifier,  the  waste  ma- 
terial is  removed  by  a  scraper  also  drawn  by  the 
roller,  and  the  road  is  again  scarified,  harrowed, 
scraped,  and  crowned  4  inches  with  a  layer  of 
2!4-inch  stone  covered  with  gravel  binder  and 
rolled.  A  1-inch  layer  of  screenings  is  spread 
over  the  surface,  puddled  and  rolled  until  solid, 
after  which  the  road  is  opened  to  traffic  for  30 
days  and  the  binder  and  top  courses  applied  in 
the  standard  manner. 

The  binder  and  top  course  are  hauled  10  miles 
from  the  central  mixing  plant  and  the  top  course 
is,  in  this  case,  made  so  stiff  with  stone  dust  that 
it  has  developed  a  tendency  to  stick  in  the  truck's 
body,  making,  it  difficult  to  dump  it.  It  was, 
therefore  often  necessary  to  repeatedly  back  the 
truck  violently  against  a  bumping  log  in  order 
to  jar  the  asphaltic  material  out  and  distribute  it 
over  about  50  linear  feet  of  road  for  each  truck 
load. 

MAINTENANCE 

These  two  examples  illustrate  the  general 
method  of  resurfacing  the  Burlington  county 
roads,  all  of  which  is  done  by  contract.  The 
maintenance  is  done  by  the  county  forces,  which 
operate  three  repair  units,  each  consisting  of  a 
1}  2-ton  Ford  truck  chassis  with  a  2j'i-ton  steel 
dump  body,  used  for  hauling  broken  stone,  binder 
and  top  course  required  for  patching  and  repairs, 
as  well  as  for  the  maintenance  of  surface-treated 
and  macadam  roads.  These  trucks,  which  cost 
only  $1,180,  can  be  run  at  a  speed  of  20  miles  and 
do  as  much  or  more  work  as  effectively  as  the 
$6,500  5-ton  trucks  that  run  much  more  slowly. 
The  binder  and  top-course  material  is  purchased 
by  the  county  from  the  contractor's  central  plant, 
where  it  is  delivered  to  the  county  trucks  at  a 
price  of  $8.50  per  ton — considerably  cheaper 
than  it  could  be  mixed  by  the  county. 

Road  stone  is  broken  in  crushers,  transported 
by  rail  and  unloaded  by  a  Byers  auto-crane  to 
portable  storage  bins,  from  which  it  is  loaded  by 
gravity  to  trucks  and  wagons  for  distribution 
for  maintenance  work  and  for  the  construction  of 
road  shoulders. 

The  county  maintains  a  600-gallon  tank  on  an 
auto  chassis,  with  pressure  equipment  for  apply- 
ing liquid  asphalt  for  the  surface  treatment  of 
macadam  roads.  It  is  planned  to  provide,  next 
winter,  units  of  Champion  snow  plows  and 
trucks  sufficient  to  remove,  within  24  hours  after 
it  falls,  all  snow  from  a  width  of  18  feet  on  the 
rX)  miles  of  asphalt-surface  roads  in  the  county. 

Detecting  Overloaded  Trucks 

The  Automobile  Division  of  the  Pennsylvania 
State  Highway  Department  has  furnished  its 
inspectors  with  lodometers  or  jack  scales  for 
detecting  and  obtaining  evidence  against  auto- 
mobile trucks  that  are  carrying  overloads  on 
their  machines.  The  lodometer  is  a  mechanism 
with  a  jack  attachment  which  is  placed  under 
the  axle  of  a  truck  suspected  of  being  overweight. 
Two  lodometers  are  placed  under  an  axle  and 


jacked  up  and  the  dials  on  the  lodometer  give 
the  weight  carried  by  each,  the  sum  of  two  being 
the  total  weight  on  that  axle.  The  weight  on 
the  other  axle  is  then  determined  in  the  same 
way. 

Under  the  state  law.  trucks  must  have  paint- 
ed on  the  outside  the  maximum  weight  limit 
permitted  by  the  manufacturer  of  the  car.  If  the 
lodometer  indicates  that  this  weight  limit  is  ex- 
ceeded, the  inspector  takes  the  truck  to  the  near- 
est scales  where  the  weight  is  checked  up. 

The  inspectors  find  that  there  are  many  vio- 
lations of  this  law  after  dark,  there  being  a  steady 
stream  of  heavy  motor  trucks  plying  constantly 
day  and  night  between  Philadelphia  and  points 
in  New  Jersey  and  New  York.  The  fine  for 
overloading  a  truck  is  from  $25  to  $100  and  costs, 
or  six  months  in  jail.  The  fine  goes  into  the 
treasury  of  the  municipality  in  which  the  arrest 
is  made. 


War  Department  Favors  National  Highways 

As  a  result  of  the  trip  made  by  the  seventy- 
three  army  trucks  from  Washington  to  the  Paci- 
fic coast  last  summer,  the  War  Department  re- 
ported on  July  18th  to  the  Highway  Committee 
of  Congress  its  conclusion  that  there  was  need 
for  a  comprehensive  system  of  national  highways, 
the  recommendations  of  the  department  being 
as  follows : 

"First— That  the  necessity  for  a  comprehen- 
sive system  of  national  highways  including 
transcontinental  or  through  routes  east  and  west 
and  north  and  south,  is  real  and  urgent,  as  a 
commercial  asset  to  further  colonize  and  devel- 
ope  the  sparsely  settled  sections  of  the  country, 
and  finally  as  a  defensive  military  necessity. 

"Second— That  the  existing  roads  and  bridges 
especially  in  the  sparsely  settled  sections  of  the 
middle  and  far  western  states,  are  absolutely  in- 
capable of  meeting  the  present  day  traffic 
requirements,  and  until  modern  types  of  roads 
and  bridges  arc  constructed  which  will  per- 
mit the  rapid  movement  of  heavy  motor  cargo 
vehicles  during  any  season  of  the  year  and  in  all 
conditions  of  weather,  economical  transcontin- 
ental highway  traffic  will  continue  to  be  but  a 
vain  hope. 

'  Third— That  the  road  problem  of  the  middle 
and  far  western  states  are  national  rather  than 
local  problems,  as  these  states,  while  possessing 
vast  area  and  tremendous  milage  of  highways, 
have  only  a  sparse  population  which  cannot  pos- 
sibly undertake  the  needed  highway  improve- 
ment work,  which  more  over  is  usually  of  great- 
er importance  to  the  country  as  a  whole  than  to 
the  individual  states. 

"Fourth— That  the  radius  of  action  and  re- 
sulting utility  value  of  the  motor  vehicle  is  limit- 
ed only  by  the  condition  of  the  roads,  and  that 
the  provision  of  adequate  roads  will  have  a  far 
reaching  effect  on  the  economic  development  of 
the  country  at  large. 

"Fifth — That  the  types  of  motor  vehicles,  es- 
pecially those  used  bv  the  armv.  should  be  co- 
ordinated with  the  road  conditions.    In  other 
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words,  until  such  time  as  all  sections  of  the 
country  are  connected  by  improved  highways 
that  are  passable  to  heavy  motor  vehicle  traffic 
at  all  seasons  of  the  year,  the  size  and  weight  of 
vehicles  should  be  limited  to  types  of  light  and 
medium  capacities." 


A  New  Method  of 
Driving  Piles 


Precast  foundation  piles  uninjured  by  very 
severe  driving  with  double  acting  steam 
hammer  to  penetration  of  33  feet  through 
fill,  stiff  clay  and  sand  to  a  refusal  of  565 
blows  per  inch  although  resistance 
caused  piles  to  fracture  in  tension  when 
pulled. 


Severe  driving  is  often  necessary  when  piles" 
arc  installed  in  very  hard  ground  or  encountering 
obstacles  in  softer  ground  When,  as  is  some- 
times the  case,  it  is  necessary  to  strike  thousands 
of  blows  on  the  pile  head  with  a  two-ton  or  three- 
ton  hammer  there  is  danger  of  injuring  or  des- 
troying the  pile,  especially  if  it  is  of  concrete. 

The  improved  method,  here  described,  of  re- 
lieving the  pile  of  compression  and  battering 
from  tremendous  hammering,  and  actually  pull- 
ing it  down  instead  of  pushing  it,  enables  it  to 
endure  excessive  punishment  without  injury  and 
to  be  driven  under  conditions  too  severe,  and  to 
depths  too  great  for  ordinary  practice.  Besides 
removing  one  of  the  principal  objections  to  the 
use  of  precast  concrete  piles  in  many  places  when 
they  are  most  desirable,  this  method  is  applica- 
able  to  most  all  other  kinds  of  piles,  and  its 
development  is  of  interest  and  value  for  a  good 
deal  of  substructure  and  permanent  and  tem- 
porary construction  work. 

Parties  interested  in  the  design,  construction 
and  promotion  of  such  piles  gave  a  demonstra- 
tion of  the  driving  of  them  by  this  method  on 
Mav  6,  7  and  10  in  Long  Island  City  before  a 
number  of  prominent  engineers,  architects  and 
contractors.  There  long  and  heavy  precast  con- 
crete piles  of  a  make  known  as  the  "Giant"  were 
driven  33  feet  into  very  hard  ground  by  severe 
hammering. 

The  piles  were  44  feet  long  and  16  inches 
square  with  chamfered  corners  and  were  each 
reinforced  with  four  7-8-inch  square  twisted 
steel  bars  and  a  400-pound  pyramidal  cast-iron 
driving  point.  They  were  driven  by  a  double- 
acting  No.  O  "Union"  steam  hammer  making 
110  strokes  per  minute  and  operated  by  a  three 
drum,  three-spool  fiO  h.p.  Lidgerwood  steam 
hoisting  engine  on  the  platform  of  a  special  steel 
tower. 

Preliminary  exploration  borings  had  indicated 
the  soil  to  consist  of  13VS  feet  of  fill.  10  feet  stiff 
blue  clav,  3-feet  silt.  K-fcct  compact  fine  blue 
sand.  6-feet  hard  clay  and  I  foot  sand  and  clay 


overlying  the  rock.  One  of  the  piles  was  driven 
without  the  assistance  of  a  water  jet,  one  was 
driven  with  a  jet  under  a  hydrant  pressure,  and 
the  third  was  driven  with  a  jet  under  pump  pres- 
sure, but  no  difference  was  observed  in  the  driv- 
ing of  the  three  piles.  The  piles  penetrated  26V4 
feet  through  the  fill,  the  blue  clay  and  the  silt 
under  a  very  few  hammer  blows  in  a  total  time 
of  4  minutes,  after  which  the  penetration  through 
about  6Vi  feet  of  the  compact  fine  blue  sand  was 
very  slow  and  difficult,  involving  unusually  heavy 
punishment  for  the  piles,  which  was  intention- 
ally maintained  for  about  30  minutes  of  continu- 
ous driving  to  show  their  high  degree  of  resist- 
ance and  was  finally  discontinued  when  the  pile 
was  only  moving  at  the  rate  of  1  inch  penetra- 
tion for  5o5  blow  s. 

One  of  the  piles  was  withdrawn  for  about  two- 
third  of  its  length  without  injury  and  then  broke 
in  several  places  under  the  very  heavy  tension 
force  applied.  The  second  pile  was  also  with- 
drawn without  injury  for  about  two-thirds  of  its 
length  when  the  pulling  tackle  failed  and  after 
the  latter  had  been  reinforced  and  supplemented 
by  a  350-gallon  hydraulic  jet  at  250  pounds  pres- 
sure, the  pile  was  completely  withdrawn  and 
proved  to  be  in  perfect  condition  except  where 
fractured  by  the  eccntric  pull  of  the  hoisting 
engine  with  its  different  drums  operating  on  a 
12-part  tackle  and  on  two  single  lines.  With 
these  powerful  stresses;  it  required  about  one 
hour  to  withdraw  the  pile. 


SPECIAL     STKEL     TOWER     ADJUSTABLE  TRANS- 
VET.SELY  OX  LiOXO  PIPE  ROLLERS 
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The  reinforcement  rods,  which  projected  be- 
yond the  top  of  the  pile  to  bond  with  the  concrete 
superstructure,  were  hooked  at  the  bottom  into 
the  cast-iron  driving  point,  and  were  embedded 
in  the  corners  of  the  pile  about  2l/t  inches  from 
the  surface.  Opposite  sides  of  the  driving  point 
projected  beyond  the  corresponding  faces  of  the 
pile  to  give  bearing  for  the  lower  ends  of  two 
duplicate  full-length,  heavy  channel-shape  de- 
tachable driving  bars  with  clearance  between 
them  and  the  faces  of  the  pile,  that  were  con- 
nected, with  clearance  above  the  top  of  the  pile, 
by  a  heavy  steel  driving  cap  that  received  the 
hammer  blow  and  transmitted  it  to  the  driving 
point  without  impact  or  compresion  of  the  con- 
crete and  acted  to  pull  the  latter  down  into  the 
ground. 

The  arrangement  of  the  driving  bars  provided 
for  the  complete  protection  of  four  2-inch  jet 
pipes  in  the  spaces  made  vacant  by  chamfering 
the  corners  of  the  concrete  pile.  The  lower  ends 
of  these  pipes  engaged  sockets  in  the  cast-iron 
driving  point  and  communicated  with  outlets 
through  which  the  jet  could  be  applied  to  the 
soil  below  and  around  the  pile  permitting  the  re- 
turn water  to  flow  up  to  the  surface  of  the  ground 
between  the  driving  bars  and  the  surface  of  the 
pile,  without  danger  of  scouring  the  ground  out- 
side the  driving  bars.   It  is  also  possible  to  drive 


PRECAST  CONCRETE  PILE  IN  WAYS  OF  SPECIAL 
STEEL  DRIVING  TOWER 


the  piles  with  jets  arranged  outside  the  driving 
bars  if  preferable.  After  the  driving  has  been 
completed,  the  driving  bars  are  detached  and 
removed  and,  if  the  earth  does  not  immediately 
close  in,  as  usual,  to  fill  the  space  around  the  pile 
vacated  by  the  bars,  the  voids  can  easily  be  filled 
with  sand  puddled  by  flowing  water  and  giving 
a  large  degree  of  resistance  to  displacement  of 
the  pile. 

FROZEN  PILES 

Piles  were  made  with  1 :2:4  concrete  composed 
of  Portland  cement,  graded  sand,  and  crushed 
trap  rock  from  -}4  inch  to  /4  inch  in  diameter. 
They  were  cast  at  temperatures  varying  from 
20  to  33  degrees  Fahrenheit  and  although  all  of 
them  were  frozen,  they  were  not  cured  with 
steam  as  is  frequently  customary  in  cold  weather, 
because  it  was  intended  to  demonstrate  that  with 
this  method  of  driving,  the  freezing  of  concrete 
was  not  unpermissiblc.  The  long  and  heavy 
piles  were  handled  by  a  tackle  attached  at  a  single 
point  and  the  cracking  thus  occasioned  might 
have  been  avoided  if  the  lifting  tackle  had  been 
attached  at  3  points,  as  is  often  done. 

EXCISE  AXI)  TOWER 

The  60-h.  p.,  3-drum,  3-spool  I-idgerwood 
hoisting  engine  used  to  handle  the  piles  and  the 
steam  hammer,  was  mounted  on  the  platform  of 
a  special  steel  tower  having  a  capacity  for  driv- 
ing piles  up  to  24-inchcs  square  and  65  feet  long. 

The  tower  was  made  of  riveted  angles  on  a 
heavy  I-beam  platform  that  had  special  trans- 
verse roller  bearings  locked  to  a  pair  of  long  steel 
tubes,  one  at  each  end  of  the  platform,  under  the 
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centers  of  the  tower  and  the  hoisting  engine 
respectively,  thus  giving  the  apparatus  a  trans- 
verse base  about  40  feet  in  length.  Longitudinal 
motion  was  secured  by  rolling  the  long  tubes, 
and  transverse  motion  by  hauling  the  tower  from 
end  to  end  with  tackles  attached  on  each  side  as 
shown  in  the  illustration.  This  enabled  the  tower 
to  be  easily  and  quickly  adjusted  for  different 
positions  of  the  piles  and  to  drive  a  large  num- 
ber of  piles  in  a  single  cluster  or  in  multiple  rows 
close  together.  The  apparatus  is  so  arranged  as 
to  permit  the  application  of  about  30  tons  of  its 
weight  to  the  pile  while  the  latter  is  being  driven, 
thus  considerably  facilitating  its  penetration, 
especially  in  soft  soil. 

Besides  the  result  shown  in  this  demonstra- 
tion, the  efficiency  of  the  pile  and  driving  system 
have  been  shown  on  U.  S.  Government  work  at 
Wilmington,  X.  C,  where  Giant  piles  of  the  same 
size  were  driven  through  6  feet  of  massive  brick 
engine  foundation,  18  inches  of  long  leaf  yellow 
pine  grillage,  5  feet  of  stiff  blue  clay,  by3  feet  of 
sticky  blue  clay,  2  feet  of  sandy  clay  and  3  feet 
into  coral  rock. 


Labor  Notes 


Safeguarding  Immigration 

The  U.  S.  Public  Health  regulations  require 
physical  examination  and  medical  certificates  of 
good  health,  cleanliness  and  freedom  from  conta- 
gious diseases  to  be  certified  to  at  the  port  of 
foreign  embarkation.  Because  these  regulations 
have  been  neglected  or  misunderstood  at  some 
foreign  ports,  there  arc  now  being  daily  detained 
on  their  arrival  at  the  port  of  New  York  more 
than  1,000  Italian  immigrants  who  are  quaran- 
tined at  Hoffman  Island,  where  they  are 
examined,  tested,  vaccinated,  deloused,  if  neces- 
sary, bathed  and  finally  passed  after  a  detention 
of  24  hours  or  more  as  required.  Their  clothing 
and  baggage  are  sterilized  by  steam  and  they  are 
afterwards  transferred  to  Ellis  Island  for  exam- 
ination by  the  immigration  authorities. 

Increasing  Arrivals 

In  the  week  ending  July  24th,  sixteen  ocean 
liners  delivered  13,970  immigrants  to  the  port  of 
New  York.  They  represent  most  of  the  European 
countries,  excepting  those  which  were  opposed  to 
us  in  the  war.  They  include  many  able-bodied 
men  and  numerous  families  and,  unlike  the  im- 
migrants arriving  before  the  war,  who  in  large 
quantities  remained  in  New  York,  are  generally 
definitely  decided  to  go  to  some  inland  points. 


Transient  Immigrants 

A  few  days  ago  there  passed  through  New 
York  a  trainload  of  530  Chinamen  enroute  from 
Montreal  to  Cuba  via  the  Ward  Line  Steamship. 
They  were  escorted  by  a  guard  of  20  men  and 
practically  passed  through  the  city  in  bond, 
under  an  agreement  of  the  authorities  that  none 
should  be  permitted  to  escape  and  remain  in  this 


country,  although  the  penalty  was  not  compara- 
ble with  that  of  about  $1,000  for  each  individual 
that  might  stray  from  the  party  during  the  trip 
through  Canadian  territory  from  Vancouver  to 
the  United  States  boundary. 

The  immigrants  represented  all  classes  of 
Chinamen,  from  servants  to  mcchants  and 
students,  excepting  the  typical  cooley  laborers. 

Such  shipments  have  been  frequent  for  many 
years  and  go  to  show  and  call  attention  to  the 
almost  inexhausible  supply  of  labor  of  all  kinds 
which  wc  well  might  draw  from  the  800.000,000 
inhabitants  of  the  Chinese  Empire,  were  it  not 
for  the  absurd  and  mischievous  restrictions  that 
have  been  demanded  and  secured  for  political 
capital  on  account  of  labor  union  selfishness 
and  jealousy. 

The  Chinese  are  willing,  faithful  and  notably 
honest  and  under  proper  regulation  the  admis- 
sion of  a  large  number  of  selected  immigrants 
from  their  numbers,  far  from  interfering  with 
native  labor  or  lowering  its  standards  and  re- 
wards, would  relieve  them  of  much  of  the  work 
that  they  refuse  to  do  and  tend  to  still  further 
classify  and  specialize  labor  so  that  it  would  be 
plcasanter,  more  efficient  and  better  paid. 


100,000  Potential  Immigrants 

A  commission  from  Russia  including  a  civil 
engineer,  the  head  of  a  large  hospital,  and  two 
university  professors,  now  visiting  the  United 
States,  is  looking  for  locations  for  100,000  desti- 
tute Mennonites  of  the  Russian  Ukraine,  former- 
ly members  of  the  wealthy  Russian  aristocracy 
in  a  rich  argicultural  section,  who  have  been 
ruined  by  the  political  disasters  in  Russia  and 
are  seeking  new  homes  in  America,  Austrialia 
and  Africa. 

Their  property  has  been  confiscated  and  pil- 
laged to  a  large  extent  and  they  are  desirous  to 
sell  the  remainder  at  any  price  and  seek  new 
countries.  About  80  per  cent  of  the  colony  are 
farmers  with  holdings  of  180  to  60,000  acres  and 
would  probably  make  useful  productive  citizens 
with  a  wholesome  hatred  of  bolshevism,  social- 
ism, and  all  other  kinds  of  pernicious  radicalism. 

Surplus  Labor  in  Hamburg 

According  to  the  U.  S.  daily  consular  report 
of  July  21,  there  were  on  June  12th,  35,028  unem- 
ployed male  and  female  workers  in  Hamburg, 
which  showed  an  increase  of  1,823  over  the  pre- 
ceding week.  Although  only  classified  workmen 
are  included  in  the  list,  it  indicates  a  considerable 
surplus  of  labor  and  a  positive  supply  of  workers 
for  this  country.  Presumably  those  of  the  least 
skill  in  their  various  industries  form  the  bulk  of 
the  unemployed  and  many  of  them  may  perhaps 
be  below  the  rank  of  mechanics  and  well  suited 
for  ordinary  unskilled  labor  in  this  country. 
Among  the  largest  groups  of  unemployed  males 
are  3.493  in  metal  and  machinery  industries,  1,126 
in  wood  industries,  2,351  in  food  stuff  industries, 
1.261  in  building  trades.  1,315  machinists  and 
factory  workers.  3,645  commercial  trades  and 
12,144  paid  workers  and  household  help. 
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Recent  Legal  Decisions 


STATUTE  REQUIRING  TWO  SURETIES  OM  BOHD  OF  CON- 
TRACTOR FOR  SCHOOLHOUSE  MUST  BE  FOLLOWED 

The  Nebraska  statute  requires  a  bond  given 
by  a  contractor  upon  the  erection  of  a  school- 
house  to  be  signed  by  two  sureties.  -  A  bond  for 
the  contractor  for  a  schoolhouse  was  executed 
and  approved  signed  by  one  surety  only.  A 
materialman  furnished  building  material  to  the 
contractor,  who  failed  to  pay  the  bill.  In  an 
action  by  the  materialman  on  the  bond,  the  Mon- 
tana Supreme  Court  holds,  Nve-Schncider-Fow- 
ler,  Co.  v.  Roeser,  177  N.  W.  750,  that  the  surety 
was  entitled  to  rely  upon  the  performance  of  the 
legal  duty  of  the  school  board  to  sec  that  a  bond 
in  accordance  with  the  statute  was  executed  be- 
fore the  contract  was  let,  and  that,  the  bond  be- 
ing of  a  public  nature  and  accessible  in  the  hands 
of  the  school  board  to  the  inspection  of  inter- 
ested parties,  no  estoppel  arises  on  the  part  of 
the  surety  on  the  ground  that,  the  materialman 
having  furnished  the  goods  relying  upon  the 
bond,  the  surety  is  estopped  to  deny  its  validity. 
The  surety  who  signed  was  under  no  duty  to  see 
that  another  surety  signed  the  bond.  The  court's 
former  opinion  in  the  case  (103  Neb.  614.  173  N. 
W.  605)  was  set  aside. 

"IMMEDIATE"    NOTICE    OF    DEFAULT    TO    SURETY  Off 
PAVING  CONTRACT 

A  surety  bond  for  a  paving  contractor  re- 
quired the  owner  to  give  immediate  notice  of 
default  by  the  principle  contractor,  or  of  omis- 
sions by  him,  which  would  cause  damage  for 
which  the  surety  would  be  liable.  The  Michigan 
Supreme  Court  holds,  Berkshire  Land  Co.  v. 
Moran,  177  N.  W.  205,  that  the  word  "imme- 
diate" in  such  a  provision  is  not  used  in  its  strict 
meaning  as  without  any  time  interviewing,  or  in- 
stantly; but  it  requires  prompt  enough  notice  to 
enable  the  surety  to  take  available  steps  for  its 
protection.  Failure  to  give  notice  within  a  rea- 
sonable time  of  the  contractor's  default  when  the 
price  of  paving,  labor  and  material  were  con- 
stantly and  rapidly  increasing,  will  discharge  the 
surety.  A  delay  of  30  days  after  the  expiration 
of  the  time  for  completion  in  notifying  the 
surety,  through  the  contractor's  inability  to 
finish  within  the  required  time  was  apparent  be- 
fore its  expiration,  and  he  definitely  abandoned 
the  contract  three  weeks  before  the  notice  was 
given,  was  held  unreasonable  and  discharged  the 


LABOR  AND 


ADVANCES  BY  BANK  TO  CONTRACTOR 
INDUSTRIAL  CLAIMS 

A  contractor  agreed  to  deposit  in  a  bank  all 
the  money  he  received  for  constructing  a  school 
building.  The  bank  agreed  to  advance  the  money 
he  might  need  to  enable  him  to  complete  the 
building  and  to  take  his  notes  for  the  amounts 
advanced.  Moneys  so  advanced,  as  well  as 
money  received  on  the  contract,  was  to  be  used 
only  to  pay  claims  of  laborers  and  materialmen. 
Pursuant  to  this  agreement,  the  bank  took  the 
contractor's  notes  for  $5,000  and  an  order  on  the 


school  district  for  that  amount,  and  advanced 
$4,500  to  pay  claims  for  labor  and  materials. 
The  contractor  had  given  the  statutory  bond 
with  surety.  He  failed  to  pay  the  claims  of  the 
laborers  and  materialmen,  and  also  failed  to  pay 
his  notes  to  the  bank.  In  an  action  by  the  surety 
on  the  contractor's  bond  against  the  contractor, 
the  school  district,  the  bank  and  the  holders  of 
claims  for  labor  and  material,  the  Minnesota  Su- 
preme Court  holds,  New  Amsterdam  Casualty 
Co.  v.  Murtz,  177  N.  W.  664,  that  the  school  dis- 
trict, having  paid  the  bank's  order  was  liable  to 
the  surety  only  to  the  extent  of  the  unpaid  bal- 
ance of  the  contract  price,  and  the  surety  was 
required  to  pay  the  remaining  claims  of  the 
laborers  and  materialmen.  The  right  of  the  bank 
to  retain  the  money  received  from  the  school 
district  was  superior  to  the  surety's  right  to  be 
subrogated  to  the  interest  which  laborers  and 
materialmen  had  in  the  money  retained  by  the 
school  district  until  the  contractor  completed  the 
building.  The  school  district  neglected  no  duty 
it  owed  the  surety  in  honoring  the  bank's  order, 
although  the  surety  had  previously  notified  it  not 
to  pay  orders  given  by  the  contractor,  since  it 
was  bound  to  pay  the  contract  price  under  the 
contract. 


PUBLIC     IMPROVEMENT     CONTRACT     VALID  THOUGH 
RESOLUTION  FOR  BIDS  PASSED  BEFORE 
ORDIHANCK  EFFECTIVE 

In  an  action  to  have  a  contract  for  a  street  im- 
provement declared  invalid  because  the  resolu- 
tion directing  the  advertisement  for  bids,  pursu- 
ant to  which  the  contract  was  awarded,  was 
passed  before  the  expiration  of  60  days  after 
publication  of  the  ordinance  authorizing  the  im- 
provement, and  hence  before  the  ordinance  went 
into  effect  under  the  terms  of  the  New  Jersey 
Home  Rule  Act,  the  New  Jersey  Supreme  Court, 
Methling  v.  Board  of  Comrs.  of  City  of  Orange, 
110  Atl.  133,  is  of  opinion  that,  that  fact  does  not 
render  the  contract  invalid  where  the  date  fixed 
in  the  advertisement  for  bids  was  after  the  ordi- 
nance became  operative  under  the  provisions  of 
the  Home  Rule  Act. 


ISUREMENTS  FOR   EARTH  EXCAVATION  BY 
MISSOURI  STATUTE 

Under  the  Missouri  Statute  of  1909,  providing 
how  measurements  of  earthwork,  excavation, 
etc.,  shall  be  made  in  the  absence  of  special 
agreement,  the  Missouri  Supreme  Court  holds, 
Webb-Kunze  Constr.  Co.  v.  Gylsonite  Const.  Co., 
220  S.  W.  857,  that  a  contractor  to  excavate  for 
a  building  was  entitled  to  compensation  on  the 
basis  of  double  measurement  for  trenches  and  pier 
holes  as  provided  in  the  statute,  despite  an 
article  of  the  contract  and  a  provision  in  the 
specifications  which  were  not  inconsistent  with 
the  statute.  The  statute  is  held  necessarily  to 
apply  to  contracts  for  making  earth  excavations, 
and  must  be  read  as  a  part  of  every  contract  of 
that  character. 


Digitized  by  Google 


140 


PUBLIC  WORKS 


Vol.  49,  No.  6 


NEWS  OF  THE  SOCIETIES 


Annul  14-18 — ENGINEERING  IN 
?mm   oV  CANADA  CALGARY 

^T-?.U-^«NoS^rA- 
TFK  WORKS  ASSOCIATION.  An- 
S2f  conveBt.on.  Holyok..  Mas...  S£- 
retary.  Frank  J.  Glftord.  716  Tremont 
Tempi*.  Boston.  Mass.  W,MIC 
Mmmt  13-17 — -AMERICAN  PLBl-li* 
HEALTH      ASSOCIATION.  Annual 

C°n,"?U  HmS0^tS ESTERN 

WATER  WORKS  ASSOCIATION 
Annual  convention.  St.  Charles  Hotel. 
Now  Orleans.   La.     Secretary.  L.  L. 

FSX*^£i*!^AMJKirAN  SOCIETY 
FOR  MUNICIPAL  IMlMlOVEMRNTS 
Annual  convention.  SI-  Louis.  Mo. 
Secretary.  Charlai  Carroll  Brown.  401 
Um-oln  Avenue  Valparaiso.  Ind. 

Oet.  INTERNATIONAL  AS- 

jOCWTIONOF  MUNICIPAL  ELEC- 
rRIClANS.  :5th  annual  convention. 
Sew    Orleans.    1-a     Secretary.   C.  R. 

37JTi^ri«b^rHB  AMERICAN 
WOOD  pVJsERVKRS p ASSOCIATION 
Annual  convention.    Place  to  be  an- 

nounccd.   

STERN  WATER  WORKS 
ASSOCIATION 

The  Association  will  hold  its  annual 
convention  at  New  Orleans  on 
September  20th  to  Mrd.  with  head- 
quarters at  the  St.  Charles  Hotel.  II 
is  hoped  and  expected  that  this  will 
be  the  best  convention  which  the  As- 
sociation has  yet  held. 

Attention  is  called  to  the  fact  that 
the  date  which  has  been  given  f«>r  sev- 
eral weeks  past  in  our  Convention  cal- 
endar. September  IS  to  17.  is  not  cor- 
rect but  that  the  Convention  will  be 
held  on  September  20  to  23. 


THE  AMERICAS   SOCIETY  OF  WO- 
MEN     ENGINEEH3  AND 


\DVISORY  COUNCIL  TO  THE  BOARD 
OF  S1RVEVS  AND  MAPS 

At  a  recent  meeting  at  Washington. 
D  C  the  organization  was  completed 
of  the  advisory  council  of  the  board 
of  surveys  and  maps  for  active  work 
during  the  present  season  in  the  prep- 
aration of  a  report  to  be  submitted  to 
the  general  meeting  in  Washington, 
September  14th. 

Besides  the  committees  on  coopera- 
tion, technical  standards,  topographic 
maps,  highway  maps,  general  maps, 
control  and  information,  there  is  an 
executive  committee  consisting  of  Dr. 
F  B  Mathews.  Division  of  Geology 
and  C.eogTaphy,  National  Research 
Council,  chairman  ;  A  G.  Seiler,  Amer- 
ican Automobile.  Association,  secretary 
Wm  A.  Nelson,  president  of  the  Asso- 
ciation of  State  Geologists;  A.  Stuart 
Baldwin,  vice-prc«;.dent.  Illinois  Cen- 
tral Railroad;  J.  H.  Milburn  office 
engineer.  Baltimore  &  Ohio  Railroad. 


THE   IOWA  ENGINEERING 
SOCIETY 

The  Iowa  Engineering  Society  ha* 
voted  favorably  on  the  admission  to 
membership  of  all  members  of  existing 
local  organizations  and  action  is  ex- 
pected to  be  taken  in  this  direction 
next  fall. 


In  December.  1918.  steps  were  taken 
for  the  formation  of  a  society  w*ich 
has  since  been  organized  for  the  gen- 
eral and  professional  interests  of  wo- 
men employed  in  engineering  and 
architectural  work,  and  for  the  publi- 
cation of  papers  and  other  data  in  an 
official  periodical. 

The  society,  which  owes  its  incep- 
tion to  female  members  of  the  univers- 
ity of  Colorado,  is  intended  to  be  re- 
presentative of  200  women  in  the  speci- 
fied fields  who  are  eligible  if  they  are 
college  graduates  or  have  had  the  re- 
quired amount  of  practical  experience. 
The  present  membership  is  said  to  in- 
clude all  individuals  employed  in  civil, 
electrical,  chemical  and  architectural 
work  The  officers  arc  Lou  Alta  Mel- 
ton, pres.,  Hilda  Counts,  vice-president, 
and  Hazel  L  Quick,  secretary  and 
treasurer. 


AMERICAS    ASSOCIATION    OF  EN- 
UI.NEERS 

As  a  result  of  the  efforts  of  the 
Boston  chapter  of  the  American  Asso- 
ciation of  Fnginecrs,  the  employees  of 
the  state  highway  division  of  the 
Massachusetts  department  of  public 
work  have  been  granted  an  increase 
in  salary  averaging  20  per  cent  and 
effective  on  June  1.  1920.  Other  engi- 
neering departments  were  given  an 
increase  which  is  reported  to  average 
about  12  per  cent. 

AMERICAN  SOCIETY  FOR  MUNICI- 
PAL IMPROVEMENTS 

The  annual  convention  oftlie  Ameri- 
can Society  for  Municipal  Improve- 
ments will  be  held  a.  St.  Louis,  Oct. 
11-15.  The  convention  officials  are 
being  aided  by  six  committees  of  local 
engineers  and  contractors,  including 
representatives  of  the  municipal  de- 
partments. The  mayor  of  the  city  has 
invited  mayors  and  municipal  officials 
throughout  the  country  to  attend  the 
meeting  and  special  conferences  will 
be  arranged  for  them.  The  president 
of  the  board  of  Public  Service  has  also 
invited  more  than  :t.oiH»  engineers 
throughout  the  country. 

PAX-PACIFIC   SCIENTIFIC"  CON- 
GRESS 

Convention  to  be  held  in  Honolulu. 
Hawaii.  Aug.  2-20. 


S.  Bond.  J.  J.  Kingman.  Max  C.  Tyler, 
E  Tufts;  Capt.  D.  McCoach;  Execu- 
tive committee.  Maj.-Gcn.  Black,  Cols. 
Brooks.  Graves.  Major  Tufts  and 
Capt.  Weart ;  Committees :  Develop- 
ment. Major  Bond,  chairman :  Cols. 
Molitor.  Snyder;  Lt.-Col.  Finney,  Ma- 
jor Barbour.  Design  of  Emblem,  Lt.- 
Cols.  Youngbcrg.  and  Tracy.  Mem- 
bership. Lt.-Col.  Youngbcrg.  Majors. 
Edwin  H.  Marks.  William  J.  Shea  and 
Capt.  Thomas  H.  Messer. 

ASSOCIATION     OF  PROFESSIONAL 
ENGINEERS   OF  ALBERTA 

The  first  general  meeting  and  organ- 
ization session  of  the  Association  of 
Professional  Engineers  of  Alberta. 
Canada  was  held  at  Calgary.  July  10 
in  accordance  with  an  act  of  the  Legis- 
lature of  the  Province  of  Alberta.  The 
membership  of  more  than  100  engineers 
has  been  enrolled  and  there  were  elect- 
ed as  officers.  President,  F.  H.  Peters, 
commissioner  of  irrigation ;  vice-presi- 
dent. L.  E.  Drummond,  consulting 
engineer  and  manager;  registrar  and 
secretary,  R.  S.  L.  Wilson,  professor 
of  civil  and  municipal  engin 
University  of  Alberta.  Edm 
Councillors:  S.  G.  Porter.  R.  J.  Gibb. 
and  K.  A.  Brown. 


SOCIETY'  OF  MILITARY  ENGINEERS 

The  first  annual  meeting  of  the  So- 
ciety of  American  Military  Fnginecrs 
will  be  held  in  Washington.  January 
14.  The  temporary  l>oard  of  directors 
at  a  meeting  OS  June  2,  perfected  the 
preliminary  organization  and  elected 
as  officers  to  serve  until  the  annual 
meeting.  Directors.  Cols.  F.  V.  Abbot. 
F.  A.  Molitor.  George  D.  Svnder;  Lt. 
Gds.  C.  H.  Birdseyc.  A.  H.  Brooks. 
J.  H.  Finney.  H.  S.  Graves,  W. 
W.  Kirby,  Geo.  B,  Pillsbury.  Glenn 
Smith.  Evarll  Tracy,  G.  A.  Young- 
berg:  Majors.  Percy  E.  Barbour.  P. 


TEXAS     WATERWORKS  ASSOCIA- 


A  meeting  of  the  Texas  Waterworks 
Association,  was  held  in  Austin,  July 
2D.  Prof,  R.  G.  Tyler,  engineer  of  the 
I  niversity  of  Texas  presiding.  Among 
the  papers  presented  »vas  one  by  H.  E. 
Elrod,  Dallas,  Texas,  on  the  cost  of 
water  mains,  selection  and  cost  of 
power  plants  and  distributing  system* 
for  small  towns. 


ENGLAND  WATERWORKS 
ASSOCIATION 

The  3Mh  annual  convention  of  the 
New  England  Water-Works  Associa- 
tion will  be  held  at  Holvoko.  M;i«. 
Sept.  710th,  where  there  "will  he  pro- 
vided in  the  City  Hall  a  75x»6-foot 
exhibit  and  meeting  room  in  which 
allotments  of  20  squar-  f»ct  each  will 
lie  allowed  to  each  member  of  the 
Waterworks  Manufacturers  Associi- 
tton.  Additional  space  can  be  secured 
at  the  uniform  rate  per  .-.qua-e  toot, 
and  electric  current  at  111)  volts  can 
be  supplied.  For  particulars  and  ap- 
plication, address  Burt  B.  Hodgman. 
chairman  exhibit  committee,  Water- 
works Manufacturers'  .-Woeialion,  50 
t  hurch  Street.  New  York.  

PERSONALS 

Wilkes,  Edmunds,  has  opened  a 
structural  engineering  office  in  Kansas 
City,  Mo. 

Murry,  R.  H.,  has  heen  appointed 
director  of  the  Division  of  Sanitation 
of  the  Bureau  of  Public  Health  of 
Saskatchewan,  Canada. 

Rose.  H.  C.  has  been  appointed  resi- 
dent engineer  of  Provincial  highway 
in  Western  Ontario.  Canada  with 
headquarters  at  Guelph. 

Funis.  W.  D.,  has  resigned  the  posi- 
tion of  professor  of  engineering  in 
the  I'.  S.  Naval  academy.  Anapolis, 
to  become  vice-president  of  the  Tech- 
nical Advisory  Corporation  of  New 
York 

(Continued  oh  fmj,-  142) 
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MILTl-VMIT  WHEEL  SCRAPERS 

The  Koytrack  multi-unit  wheel 
scrapers  made  by  the  Smith  &  Sons 
Manufacturing  Company,  are  designed 
to  be  operated  tamdcn  in  trains  haul- 
ed by  a  tractor.  Any  number  of 
scrapers,  according  to  the  conditions  of 
digging  and  the  horse-power  of  the 
tractor  at  the  draw  bar,  can  be  operat- 
ed by  one  man  attending  to  the  tractor 


to  carrying  position  by  moving  and 
locking  the  control  lever  preferably 
while  the  tractor  is  in  motion. 

When  the  trip-latch-rod  is  pulled,  the 
bowl  is  lowered  to  the  ground  and  the 
draft  of  the  tractor  causes  the  rear  end 
of.  the  nan  to  rise  and  move  forward, 
dumping  the  load.  When  several  scrap- 
pers are  used  tamden,  the  best  results 
arc  obtained  by  releasing  the  lock  after 
eictl   scraper  has  been  loaded.  The 


Ml'LTl-UNlT  WHKEL  SCRAPER  WITH  AliCHEl)  AXLE  AND  PRO- 
TECTED SPINDLES 

and  another  attending  to  the  scrapers,  pan  will  then  be  held  in  place  by 
The  scrapers  have  high  carbon  steel  the  control  lever  until  the  operator, 
bowls,  steel  axles  and  steel  wheels  with  standing  at  any  required  point  can 
hearings  protected  from  dirt  and  dust,  dump  them  as  they  pass  without  mount- 
Before  starting  to  load,  the  bowl  is  ing  them  or  stopping  the  tractor, 
locked  in  clearance  position.  When  it  The  crapers  arc  made  in  four  sizes 
is  realeased  by  the  control  lever,  the  with  9,  12,  14  and  16  cubic  feet  capac- 
bowl  is  shifted  to  engage  the  earth  ity  and  weight  725,950,  1150,  and  1250 
and  when  it  has  been  filled,  it  is  raised  pounds  each  respectively. 


GASOLINE  PAVIXG  MIXERS 

The  1920  Smith  simplex  paving  mix- 
er with  gasoline  equipment  has  been 
designed  by  the  manufacturi-r.'  in  an 
effort  to  secure  the  most  economical 
and  convenien'  fuel  obtainable.  Their 
engineers  have  studied  conditions  and 
construction  problems  for  years  and 


have  developed  details  that  they  con- 
sider to  be  very  successful  and  recom- 
mend unreservedly  to  road  and  pave- 
ment contractors.  It  is  believed  to 
overcome  troubles  that  previously 
seemed  to  baffle  deisgners  and  dis- 
couraged previous  attempts  to  adapt 
gasoline  engines  to  paving  machines. 


OASOL1NE  SIMPLEX  PAV1XO  MIXEIt 


Hill  YELODKH 

The  "Shuvelodcr"  is  a  "medical 
mucker"  that  has  been  designed  and 
perfected  and  is  now  put  on  the  market 
by  the  Lake  Superior  Loader  Com- 
pany. It  is  of  simple,  compact,  sturdy 
construction  designed  especially  for 
loading  muck  in  the  limited  headroom 
and  small  clearance  of  tunnels,  drifts 
and  cuts. 

The  machine  is  mounted  on  a  turn- 
table carried  by  a  truck  running  on 
short  lengths  of  portable  track  put 
down  in  front  as  it  advances.  It  has 
capacity  for  pieces  of  rock  up  to  lha 
size  of  the  30-inch  bucket  and  can 
dig  far  enough  below  the  level  of  the 
track  to  handle  more  than  95  per  cent 
of  the  muck  from  an  11-foot  drift 
without  assistance  of  trammers. 

It  can  be  operated  in  a  drift  5-feei 
wide  and  7  feet  high,  can  reach  5% 
feet  each  side  the  center  line  of  the 
track,  and  can  be  transport  at  ed  com- 
plete through  a  4%x4V4-foot  drift  It 
will  load  into  any  ordinary'  f«m  car 
not  exceeding  50  inches  in  height  above 
top  of  rail. 

The  bucket  is  operated  hv  four  pneu- 
matic cylinders  working  directly  with- 
out gears,  chains,  clutches,  belts,  con- 
veyors, or  engines,  thus  producing 
great  simplicity  and  a  minimum  num- 
ber of  moving  parts. 

The  machine  is  controlled  by  three 
hand  levers  on  one  side.  They  govern 
the  plungers  in  the  cylinder,  that,  with 
links  and  a  rope  on  the  revolving  shaft, 
push  the  bucket  or  dipper  forward  into 
the  bottom  of  the  muck  pile  where  it 
is  given  a  crowding  stroke  followed  by 
a  digging  stroke  that  carries  it  up  to 
horizontal,  after  which  the  bucket  and 
its  arms  are  moved  back  in  horizontal 
where  the  bucket  is  elevated  and 
guides  to  the  rear  of  the  machine, 
rt  verses  to  dump  into  the  car  and  then 
returns  for  another  load.  When 
swung  transversely  by  the  hand-oper- 
ated swinging  gear,  the  bucket  will 
reach  .r>Vi-fcct  from  the  center  line  of 
the  track  and,  under  all  circumstances, 
discharges  into  the  center  of  the  at- 
tendant car. 

When  the  bucket  strikes  a  solid  ob- 
struction it  will  automatically  dig  over 
it  without  stalling.  If  the  bucket  is 
momentarily  retarded,  the  development 
of  air  pressure  in  the  cylinder  is  pre- 
vented by  the  oil  filling  in  the  hollow 
plungers. 

The  machine  is  so  light  that  it  is 
readily  propelled  forward  and  back  by 
hand,  thus  obviating  the  expense  and 
complication  of  mechanical  traction.  It 
can  be  moved  thus  as  easily  as  an  ord- 
inary 2-ton  loaded  tram  car.  The  ma- 
chine is  handled  and  the  cars  loaded 
by  one  operator  and  the  number  of_  ad- 
ditional men  required  is  determined 
principally  by  the  rate  at  which  the 
empty  cars  can  be  delivered  to  the 
machine. 

The  machine  is  4-fcct  wide.  4-feet 
high  and  6-feet  long,  weighs  4,300 
pounds  and  has  a  loading  capacity  of 
45  tons  per  hour.    It  consumes  from 
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130  to  17$  feet  of  free  air  per  minute 
at  80  pounds  pressure,  and  has  a  buck- 
et capacity  of  4.45  cubic  feet.  The 
headroom  required  for  operation  is  6 
feet  10  inches. 


INDUSTRIAL  NOTES 


W.      0.      THOMPSON  ASSOCIATED 
WITH    LAKEWOOD  R.tGIN- 
RBKJN  OCOMPANV 

The  Lake  wood  Engineering  Com- 
pany announces  the  association  of  W. 
G.  Thompson,  formerly  state  highway 
engineer  of  New  Jersey,  with  their 
New  York  Oty  office  at  141  Centre 
street. 

Mr.  Thompson's  experience  includ- 
es general  civil  engineering  work, 
waterworks  and  street  railway  loca- 
tion and  construction  in  private  prac- 
tice, dredging  and  breakwater  work 
for  the  federal  government,  five  years 
experience  in  survey  and  construction 
work  on  the  Panama  Canal,  work  in 
the  chief  engineering  office  of  the 
Oregon  ft  Washington  Railroad,  and 
concrete  pile  construction  up  to  1917. 
when  he  was  appointed  assistant  state 
highway  engineer  of  New  Jersey,  and 
in  1918  became  state  highway  engi- 
neer in  full  charge  of  the  state  high- 
way department  and  its  work. 

MOO-PARKER  MOTOR  TRUCK  COJf- 

The  Parker  Motor  Truck  Company. 
Milwaukee,  announces  the  closing  of 
a  contract  with  the  Wilson  &  Vevera 
Corporation,  New  York  City,  involv- 
ing the  distribution  of  two  thousand 
trucks. 

The  Wilson  &  Vevera  Corporation 
are  jobbers  and  will  represent  the 
Parker  line  in  eight  Eastern  States. 
Dealers^  will  immediately  be  estab- 
lished in  principal  cities,  and  truck 
deliveries  will  start  August  1st. 

FIRE  DAMAGED  QMCKLY  RE- 
PAIRED 

The  United  States  Asphalt  Refining 
Co.,  New  York,  writes.  On  July  19th 
one  of  our  tanks  containing  a  storage 
of  crude  oil  was  struck  by  lightning. 
The  fire  was  very  stubborn  and  burned 
for  several  days,  and  three  tanks  of 
crude  oil  was  consumed,  also  the 
laboratory.  The  remaining  portion  of 
the  refinery  and  other  storage  of  oil 
were  saved  after  a  hard  fight.  Prop- 
erty adjacent  to  the  refinery  was  also 
damaged  to  a  great  extent. 

After  cleaning  up,  manufacturing 
and  shipments  will  be  resumed  as 
usual  by  end  of  week. 

Very  truly  yours. 
The  L".  S.  Asphalt  Refining  Co. 

DWIGHT  P.  ROB  l.\SON  *  CO..  IMC. 

Dwight  P.  Robinson  &  Co.  Inc.,  and 
and  Wcstinghouse,  Church,  Kerr  &  Co. 
Inc.,  have  consolidated  under  the  lame 
of  Dwight  P.  Robinson  ft  Co.  Inc.  thus 
uniting  two  large  organizations  of 
engineers  and  practical  builder*  with 
many  year'  experience  in  lame  and 
difficult  undertakings. 

Dwight  P.  R«  L.tim'p  4  Co  ,  Iiv.  h:;s 
specialized  in  <!e^i|iir,n  and  c.nslr.K- 
tion  of  Mrjm  power  plants,  hydro- 
electric    developments.  transmission 


systems,  steel  mills,  reinforced  *.on.-rete 
and  steel  structures. 

Westinghouse,  Chuich,  Kerr  &  Co.. 
Inc.,  has  haJ  36  years  expeiietire  in 
the  design  and  construction  of  indus- 
trial plants  of  every  type,  shops,  found- 
ries, railroad  terminals,  elcctrial  and 
industrial  power  plant.  Office*  of  the 
new  firm  are  at  125  E.  46th  St.,  New 
York,  and  at  Chicago,  Pituburg. 
Cleveland  .-.nd  Dallas. 

LOUIS  M.  LAYNE 

Louis  M.  Layne,  vice-president  of 
the  Larue  ft  Bowler  Company,  Mem- 
phis, Tenn.,  and  of  Layne  &  Bowler 
Corporation,  Los  Angeles,  Calif,  died 
June  27th. 

The  Barrett  Company  has  just  i>- 
sued  an  attractive  pamphlet  with  the 
above  title  that  is  dcvo.ed  to  the  pre- 
sentation of  valuable  information  con- 
cerning problems  that  confront  the 
engineer  and  street  superintfiideni  in 
the  maintenance  of  highways. 

Amcng  the  various  topics  consid- 
ered are,  Tar  via  for  the  repair  and 
maintenance  of  concrete.  Surface  coats 
on  concrete.  The  repair  and  mainten- 
ance of  bituminous  macadam  and  other 
bituminous  surfaces.  Repair  and  main- 
tenance of  macadam  surfaces.  The 
use  of  tarvia  over  worn  brick  pave- 
ments, Tarvia  for  shoulders,  cold 
patching  with  tarvia— k.p..  Protective 
surfaces  on  plank  bridge  floor*,  Treat- 
ment of  wood  block  pivements  wit!i 
larvia-B,  Tarvia  bound  hascs.  Treat- 
ment of  sKppery  pavements  with  tar- 
via-B  and  sand  Treatment  of  walks 
and  pathways  in  parks,  cemeteries  and 
private  estates  with  larvia.  Treatment 
of  gravel  and  shell  road*.  Tarvia  for 
gutters  and  waterways.  Tarvia  on 
gravel  roads,  Tarvia  service  depart- 
ment ar.  I  f.-^c  literati!,  i- 

Detailed  dese  .;ilt->.is  arc  ].:•> ^  li  of 
♦he  methods,  t.penti'jn*  and  m.i",ri.iK 
required  for  different  kinds  of  repairs 
and  construction  and  arr  illustrated 
by  enpravirgs  of  work  in  progre<»  and 
finished  roads :  besides  which,  there  are 
notices  of  various  pamphlets  that  will 
will  be  sent  on  application  covering 
such  subjects  as  how  a  tarvia-maca- 
dam  roadway  is  constructed,  tarvia  for 
tiridi»e  floors,  good  roads  at  low  cost 
tarvia.  and  several  others  of  a  similar 
character. 

WATERING  DOWN  THE  ROAD 

Under  this  title  the  C.  H.  &  E.  Com- 
pany, Inc.,  issue  an  attractive  circular, 
printed  in  colors  and  devoted  chiefly 
to  single-acting  triplex  plunger  pumps 
that  are  adapted  for  construction  pur- 
poses, especially  to  provide  water  for 
concrete  mixing  and  for  sprinkling 
newly  finished  roads. 

These  pumps,  mounted  on  trucks  are 
easily  shifted  from  place  to  place  and 
being  geared  direct  to  the  engines,  do 
not  require  constant  attendance  of  an 
operator.  The  plungers  are  outside 
parked  and  thus  are  not  affected  by 
gritty  wattr. 

Illustrations  are  given  of  the  pumps 
themselves  and  of  their  installation  on 
a  roadhuilding  job  where  they  deliver- 
ed water  through  a  2-inch  pipe  for  a 
distance  of  :i\  milea  at  an  elevation 


of  100  feet  to  provid"  for  the  concrete 
mixer,  and  for  the  road  watering. 

The  pumps,  being  operated  with  ker- 
osine  oil,  do  not  require  a  licensed 
engineer.  The  use  of  a  duplex  out- 
fit, composed  of  a  pair  of  duplicate 
triplex  pumps  mounted  on  a  truck  and 
operating  independently,  is  strongly 
recommended  to  save  time  in  case  ot 
accidents  or  interruption  of  one  pump 
and  to  provide  double  efficiency  by  us- 
ing both  pumps  simultaneously  if  de- 
sirable. The  pumps  can  also  be  equip- 
ped with  a  gasoline  engine  which,  con- 
nected to  the  standard  3ttx4-inch  tri- 
plex pump,  has  a  capacity  of  40  gal- 
lons per  minute  to  a  maximum  pres- 
sure of  200  pounds. 

Where  water  must  be  raised  from 
more  than  20  feet  below  the  surface, 
a  deep-well  working-head  must  be  in- 
stalled to  raise  it  to  the  surface.  The 
working  head  is  operated  by  a  belt 
from  the  pump  engine  and  drives  a 
pump  rod  connected  to  the  plunger  in 
the  submerged  cylinder,  thus  raising 
the  water  to  the  tank  on  the  surface, 
from  which  it  is  pumped  in  the  usual 
manner,  through  the  pipe  line. 


PERSONALS 


(Cnntinmtd  from  ftag*  140) 

Murray,  F.  H.  and  J.  R.  Pennel  have 
opened  an  engineering  office  in 
Charleston.  S.  C. 

Moorefielcl.  Chas.  H,  has  been  ap- 
pointed state  highway  engineer  of 
South  Carolina. 

Hammond,  R.  H.  and  F.  H.  Frauens, 
Jr.,  have  organized  the  engineering 
firm  of  W.  B.  Rollins  ft  Company. 
Kansas.  Mo. 

Berg.  John,  has  been  appointed 
state  engineer  of  South  Dakota. 

Alden,  H.  W-.  is  the  representative 
of  the  Society  of  Automotive  Engi- 
neers on  the  Federal  Highway  Coun- 
cil committee  on  transportation  and  on 
the  committee  on  subgTade  in  relation 
to  road  surfacing. 

Holland,  W.  E.,  has  organized  the 
waterworks  construction  firm  of  Cole 
ft  Holland.  South  Bend,  Ind. 

Buck,  M.  M.,  has  opened  an  engi- 
neering office  in  Ottawa  County.  Mich. 

Borck,  Geo,  has  been  appointed  road 
engineer  of  Ottawa  County,  Mich. 

Eavcnson,  H.  N.,  has  opened  a  min- 
ing engineering  office  in  Pittsburg.  Pa. 

Thompson.  W.  L.,  has  been  appoint- 
ed chief  engineer  of  the  Mississippi  Le- 
vee Commission.  Vicksburg,  Miss. 

Kelly,  M.  E„  has  been  appointed  as- 
sistant engineer  for  federal  govern- 
ment improvements  on  the  Virgin 
Islands. 

Somerville,  Robert,  has  been  appoint- 
ed assistant  chief  engineer  of  the  Miss- 
issippi Levee  Commission. 

Hcman,  A.  H.  a  contractor  for 
much  important  public  works  in  St. 
Louis,  died  at  his  home  there  July  3rd. 

Hatton.  H.  W..  died  at  Wilmington. 
Del..  July  13. 

Churchill,  E.  C..  assistant  division 
engineer  of  the  Lehigh  Valley  Railroad 
died  July  9. 

Kelly.  Lieut.  Col.  William  of  the 
U.  S.  Corps  of  Engineers,  has  been  ap- 
pointed engineer  officers  on  the  federal 
power  commission. 
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Tarvia 


will  save 
the  country's  roads  — 


All  over  thr  I'nitrd  Slates  there  arc 

thousand*  of  riNiil  commissioners  i  ; 

the  prospect  of  having  to  build  new  roads 
at  the  present  high  cost  ot  construction. 

And  all  around  them  arc  miles  and 
miles  nf  old  gravel  and  macadam  roads, 
not  in  themselves  equal  to  traffic  con- 
ditions, hut  which  can  he  made  service- 
able if  they  are  repaired  and  given  a 
Tarvia  treatment. 

Some  Michigan  road*,  illustrated  here- 
with, show  h»w  easily  and  economically 
old  roads  can  he  sub.igcil  w  ith  T-miu. 

One  road,  for  instance,  whs  so  bad 


that  tin-  Township  Hoard  decided  the 
only  thing  to  be  done  was  to  rebuild 
it  at  the  co«t  of  a  new  road,  but  after 
seeing  results  obtained  on  other  rands, 
decided  to  patch  mid  I  real  with  Tarvin- 
H"  and  stone  chips,  and — "the  road  it 
lirttrr  than  whtn  NT,"  they  say. 

Tarvia  Is  .1  conl-tar  preparation  for 
restoring  old  roads  and  building  new 
ones.  With  it  you  can  aLso  widen  your 
narrow  roads  by  adding  Tarvia  macadam 
shoulder*.  II  provides  a  smooth,  dust- 
less,  landless,  waterproof,  tmftV-and- 
frost-proof  roadway  at  moderate  first 
cost  and  with  the  minimum  upkeep  es- 
rrnse. 


Wc«t  M  .(-Nitron  Pike.  Von  Uurvn  Cfluuty.  Mkrhlifan. 
Watrrhoun  I  msrndam  raailwar  t»e»tisl  with 
•  r»rvl».b"  In  nil  »r..|  l>tl  lut  of  a  16  m»:« 
•tnrtch  ot  Twiui-u  n.ulwuy. 

'•Tarvia-KF"  is  a  cold  treatment  for 
patching  existing  roads  of  every  type. 
It  tills  up  worn  place,  restores*  broken 
shoulders  and  edge-  and  keeps  the  road 
always  at   the   top-notch  of  condition. 

Let  our  engineers  advise  you  how  to 
salvage  your  old  roads  with  Tarvia,  at 
very  attractive  costs. 

Illntlmlnl  Houklrt,  frtr  on  rtquttt. 


Preserves  Roads-Preients  Dust 


SPECIAL  SERVICE  DEPARTMENT 

Thia  company  has  a  cot|>»  of  trained  engineer*  and  chemitt*  wbo 
have  (iven  years  of  study  to  modern  road  problem*.  The  advice  of 
theae  men  may  be  had  for  the  asking  by  anyone  interested.  If  you 
will  write  to  the  nearest  office  regarding-  road  iTohlerni  and  condi- 
|  lions  in  yottr  vicinity,  the  matter  will  be  givcii  prompt  attention. 
Booklet!  free. 


r.-.?-- 
Sr..--- 

Tx-fcM* 


Th 


e  Company 
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McKiernan-Terry  Products 


CORE  DRILLS 


McKIEfM 


DRILL  COMPANY 

•  .  MM*M»  |MM 


**uj*o  kcvjx  m  ••MK.IF4L  emu 


THE •  DOUGHBOY  JACK 


Success  or  fail  tin 
uriays  depend 
on   the   selection   of  re- 
liable labor    faying  equipment. 


now- 
la  rffely 


McKIERNAN -TERRY 
PRODUCTS  bave  nude 

good  wltere\er  lined.  If 
yon  are  iniarqiiainlcil 
villi  tlinii.  write  for  am 
of  tli«a  Inilletin*  sliovn 
On  llii-  pa«#\ 


3i)L±fti:i  iJii.3SJ 
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McKiernan-Terry  Drill  Company 

17  Park  Row  NEW  YORK 
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State  Highway  Maintenance  in  New  York 

Exceptionally  heavy  truck  traffic  during  an  unusually  wet  spring  resulted  in 
the  total  destruction  of  thousands  of  feet  of  high-grade  bituminous  concrete 
and  asphalt  block  on  the  highways  north  of  New  York  City.  .  How  temporary 
repairs,  and  later  permanent  ones,  were  made  by  the  state  highway  forces  is 

described  in  this  article. 


Probably  as  difficult  a  maintenance  problem 
as  is  to  be  found  in  the  State  of  New  York  is 
that  presented  to  the  engineers  of  the  first  divi- 
sion, extending  along  the  Hudson  river  from 
Xcw  York  up  to  a  point  a  few  miles  south  of 
Albany,  and  extending  from  the  state  line  on 
the  east  to  a  western  limit  20  to  40  miles  west 
of  the  Hudson  river.  This  includes  the  main 
highway  which  carries  all  of  the  traffic  from  New 
York  north  to  Albany  and  a  considerable  part  of 
that  going  into  New  England  as  well,  while  on 
the  west  are  the  routes  followed  by  automobiles 
going  from  New  York  and  New  Jersey  into  the 
CatsfcUl  Mountains  and  the  country  west  of  the 
Hudson.  In  addition,  there  are  many  miles  of 
less  traveled  highways  and  of  roads  connecting 
the  farming  sections  with  the  main  highways, 
but  the  problems  presented  by  these  are  not 
unusually  difficult  ones.  The  total  mileage  being 
maintained  approximates  1,300  miles. 

The  traffic  of  the  main  highway  paralleling 
the  east  side  of  the  river  has  always  been  heavy, 
and  this  highway  has  been  improved  from  time 
to  time  until  practically  all  of  it  is  of  bituminous 
concrete,  with  a  small  amount  of  cement  con- 
crete. Like  most  old  highways  in  the  east,  this 
had  begun  as  a  water  bound  macadam  road,  and 
the  bituminous  concrete  surface  which  has  been 
laid  during  the  past  10  years  has  in  almost  every 
case  been  built  upon  the  old  macadam  as  a  base. 


With  the  greatly  increasing  weight  and  number 
of  vehicles  using  the  road,  the  construction  has 
been  made  heavier  from  year  to  year  and  con- 
dition improved.  It  was  realized,  however,  that 
at  some  points  the  old  macadam  base  was  not 
sufficiently  heavy  and  did  not  furnish  so  high 
a  factor  of  safety  for  carrying  this  traffic  as  was 
desirable.  This  spring  unusually  trying  condi- 
tions resulted  in  the  factor  of  safety  being  ex- 
ceeded in  a  number  of  places  and  in  the  almost 
total  destruction  of  many  short  strips  of  road 
and  the  formation  of  numerous  pot  holes  in 
other  sections.  This  should  not  be  considered  as 
being  in  any  way  to  the  discredit  of  the  highway 
department,  since  the  conditions  were  so  unusual 
and,  even  had  they  been  anticipated,  it  would  not 
have  been  possible  to  have  undertaken  the  ex- 
tensive reconstruction  work  necessary  to  meet 
them  because  of  the  scarcity  of  labor  and  ma- 
terials and  even  of  funds  for  the  work  during  the 
several  years  previous. 

The  unusual  conditions  referred  to  were  those 
of  both  weather  and  traffic.  The  ground  re- 
mained wet  much  longer  than  usual  this  spring 
and  in  fact  the  unusual  frequency  of  rains  up  to 
the  present  time  has  prevented  it  from  drying 
out  as  thoroughly  as  it  usually  docs.  The  traffic 
situation  was  even  more  unusual.  Owing  to  the 
freight  embargoes,  strike  and  other  reasons, 
every  truck  available  in  New  York  and  New 


BITUMINOUS  MACADAM  NEAR  MONROE 
I  EN  TOOT  HANK  UN   THE  LEFT. 


ASPHALT   BLOCK   ON   BOSTON    POST  ROAD. 
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England  was  used  for  weeks  during  the  latter 
part  of  March  and  in  April  for  carrying  all  kinds 
of  freight  between  New  York  and  the  north. 
Probably  as  many  as  2,000  trucks  a  day  passed 
over  this  road,  many  of  them  weighing  5  to  8 
tons.  In  fact,  the  engineers  time  and  again  saw 
as  many  as  12  to  14  rolls  of  news  print  paper  on 
a  single  truck,  each  roll  weighing  about  1,300  lbs. 
giving  a  load  of  15,000  to  18,000  lbs.  in  addition 
to  the  weight  of  the  truck. 

These  trucks  began  operating  over  this  road 
before  the  snow  was  gone  and  while  the  ground 
was  stil!  quite  wet,  and  before  long  the  soft  spots 
in  the  subgrade  made  themselves  evident  by  the 
wheels  breaking  through  the  pavement.  The 
Highway  Department  immediately  turned  all 
their  facilities  onto  the  work  of  repairing  these 
breaks  as  fast  as  they  formed.  Before  the  end  of 
March  they  were  operating  all  of  the  trucks  own- 
ed by  the  department  in  this  division  and  by  the 
middle  of  April  there  were  engaged  in  this  work 
40  state-owned  trucks  and  40  rented  trucks,  the 
former  being  3-ton  Packards  or  2- ton  N'ash 
Quads,  while  the  rented  trucks  were  mostly  half- 
ton  or  one-ton  trucks  of  different  makes.  As 
many  men  were  employed  as  were  obtainable, 
reaching  500  to  700  in  June. 

The  breaks  were  so  numerous  and  frequent 
during  this  period  that  no  time  was  given  for 
making  permanent  repairs  but  up  to  the  latter 
part  of  April  all  repairs  were  temporary  only. 
In  most  places  where  the  pavement  broke 
through  it  was  found  that  the  clay  below  was  soft 
for  a  foot  or  more.  In  raising  a  truck  out  of  one 
of  these  mud  holes  the  pavement  around  it  was 
usually  more  or  less  broken,  and  in  some  cases 
10  or  20  feet  of  pavement  was  crushed  down  into 
the  soft  sub  base  before  the  truck  could  be  gotten 
onto  a  part  solid  enough  to  sustain  it.  As  soon 
as  the  truck  had  been  removed,  temporary  re- 
pairs were  made  to  permit  traffic  to  move,  there 
sometimes  being  from  20  to  50  trucks  held  up  be- 
hind the  one  which  had  been  stalled. 

The  temporary  repairs  consisted  generally  of 
filling  the  hole  with  anything  available,  stone 
walls  along  the  road  being  the  material  most 
commonly  used.  The  stones  found  in  the  walls 
in  this  section  are  mostly  rather  small  and  easily 
broken,  so  that  a  little  hand  sledging  was  all  that 
was  necessary  to  place  them  in  shape  for  use. 
The  stones  having  been  driven  into  the  sub-base 
as  far  as  possible  and  brought  up  to  a  point  two 
or  three  inches  below  the  surface,  they  were 
covered  with  cinders  which  were  packed  down  by 
the  traffic,  new  cinders  being  added  from  day  to 
day  as  required.  The  cinders  were  obtained 
form  manufacturing  plants  in  the  nearest  city 
and  mi  charge  was  made  for  them.  In  perhaps 
the  matoritv  of  cases,  however,  the  farmers  rend- 
ered bills  for  the  stone  walls  used  in  these  re- 
pair*-. 

After  four  or  five  weeks  of  this  work  there  was 
a  let  up  in  this  condition,  probably  both  because 
the  ground  was  beginning  to  dry  out  a  little  and 
also  because  most  of  the  weak  spots  had  been 
broken  through.  As  soon  as  teams  and  men 
could  be  withdrawn  from  this  temporary  work, 


WORKS  Vol.  49.  No.  7 

permanent  repairs  were  begun  and  have  been 
continued  until,  at  the  time  of  this  writing  (July 
20)  only  two  or  three  stretches  remain  to  be  com- 
pleted, and  these  will  undoubtedly  be  out  of  the 
way  early  in  August. 

These  permanent  repairs  consist  of  patches 
from  1  foot  square  to  stretches  800  feet  long  and 
the  full  width  of  the  road,  there  being  many 
from  50  to  150  feet  long.  In  making  the  perman- 
ent repairs,  the  old  cinders  and  stone  were  re- 
moved, until  solid  soil  was  reached.  In  some 
places  the  traffic  over  the  temporary  patches  had 
driven  the  stone  into  the  soil  to  a  depth  of  three 
feet  below  the  surface.*  The  bottom  of  the  exca- 
vation was  usually  then  covered  with  6  inches  of 
gravel,  the  chief  object  of  which  was  to  prevent 
the  clay  from  being  forced  up  into  the  sub-base. 
This  was  followed  by  12  to  30  inches  of  sub-base 
stone  carried  up  to  within  b  inches  of  the  surface, 
this  by  3  inches  of  old  macadam  as  an  evencr 
course,  and  the  repair  finished  with  a  3-inch  sur- 
face of  bituminous  material. 

Most  of  the  wearing  surface  used  has  been 
cold  patch  materia),  because  of  the  convenience 
of  using  this  for  small  and  scattered  patch  work; 
but  where  a  repair  job  is  more  than  100  to  150 
feet  in  length,  hot  bitumen  is  preferred,  partly 
because  it  is  quite  a  little  cheaper.  However, 
owing  to  the  difficulty  of  obtaining  materials, 
the  department  this  year  is  using  what  it  can 
obtain  even  though  it  may  not  always  be  what  it 
would  prefer. 

In  connection  with  the  rebuilding  of  these  sec- 
tions of  pavements,  in  a  number  of  places  sub- 
drains  were  placed,  either  tile  drains  or  french 
drains,  gutters  were  deepened  and  such  other 
methods  employed  for  draining  the  sub-base  as 
were  practicable  considering  the  funds,  men,  ma- 
terial and  time  available  for  getting  the  road  in 
condition. 

At  present  the  motor  traffic  is  not  so  heavy  as 
it  was  during  March  and  April,  but  there  are 
still  perhaps  1.000  trucks  passing  over  the  road 
each  24  hours,  a  large  percentage  of  these  being 
quite  heavy.  On  the  part  of  this  highway  near- 
est to  New  York  C  ity  most  of  the  truck  travel 
is  at  night,  the  trucks  preferring  to  reach  .New 
York  early  in  the  morning,  unload  and  load  dur- 
ing the  day,  and  start  out  again  in  the  late  after- 
noon. Thus  there  is  comparatively  little  truck 
travel  between  9  or  10  o'clock  in  the  morning 
and  4  o'clock  in  the  afternoon,  but  from  4  on 
until  the  following  morning  the  trucks  come  in 
a  continuous  procession,  the  larger  percentage 
traveling  north  during  the  first  half  of  the  night 
and  south  during  the  latter  half.  Owing  to  this 
condition,  there  would  be  little  advantage  in 
making  repairs  at  night  rather  than  during  the 
day.  but  all  of  the  work  has  to  be  done  while 
this  intense  traffic  is  maintained. 

Between  Wappinger  Falls  and  1'ishkill,  Pough- 
keepsie  and  Khinebeck,  and  Hudson  and  Kinder- 
hook  was  found  most  of  the  damage  done  to  the 
road  this  spring  and  it  is  estimated  that  the 
sum  of  all  the  stretches  repaired  would  total 
about  two  miles  and  the  cost  of  making  these 
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repairs  has  been  between  S25.000  and  $30,000  per 
mile. 

For  the  regular  maintenance  the  department 
used  the  patrol  system  to  a  large  extent  until 
this  year,  but  this  system  has  been  practically 
abandoned  except  for  a  few  isolated  roads.  In 
stead,  the  roads  are  now  maintained  by  small 
gangs  known  as  section  gangs,  in  addition  to 
which  there  are  used  in  the  division  about  25 
gangs  for  heavy  work,  which  are  sent  wherever 
they  arc  needed. 

Each  section  gang  has  its  own  section  of  about 
15  or  20  miles  to  maintain.  Each  gang  consists 
of  a  foreman  and  from  4  to  7  men  or  sometimes 
as  many  as  10.  The  foreman  provides  a  half-ton 
or  a  one-ton  truck  for  which  the  State  pays  him 
a  rental.  This  truck  carries  the  picks  and  shovels, 
tamping  tools  and  other  hand  tools  as  well  as 
the  men.  Stone  is  placed  in  piles  along  the  side 
of  the  road  by  special  trucks  so  that  the  section 
gang  trucks  have  to  carry  this  material  for  only 
short  distances.  Barrels  of  bituminous  mater- 
ials also  are  kept  on  hand  at  intervals  along  the 
road.  The  State  Comissioner  is  especially  in- 
sistent that  the  piles  of  stone  shall  always  be 
kept  neatly  shaped  up,  both  because  this  tends 
to  prevent  the  stone  from  being  scattered  and 
lost  and  also  for  apparance'  sake.  These  section 
gangs  do  the  regular  maintenance,  making  small 
patches,  cleaning  out  ditches,  etc. 

Where  there  is  need  for  renewal  work  rather 
than  patching,  one  of  the  heavy  gangs  is  used. 
These  gangs  utilize  the  two-ton  and  three-ton 
state  trucks,  from  one  to  three  trucks  being  at- 
tached to  each  gang  and  from  10  to,  40  men.  A 
large  part  of  the  repair  work  is  done  with  cold 
patch  material,  but  the  renewal  work  is  largely 
hot  mixed  asphaltic  concrete,  and  these  heavy 
gangs  arc  provided  with  the  appliances  necessary 
for  constructing  such  pavement.  The  road  roll- 
ers used  are  in  some  cases  owned  by  the  State 
and  in  others  are  hired  for  the  purpose  from  local 
contractors  or  municipalities. 

NEW  CONSTRUCTION 

Comparatively  little  new  work  is  being  laid 
this  year,  only  about  10  of  such  contracts  now 
being  under  way,  although  there  are  about  30 
contracts  under  construction  which  have  been 
continued  from  last  year,  while  about  15  of  last 
year's  contracts  have  been  abandoned. 


ASPHALT   BLOCK  OX  BOSTON  POST  ROAD 


BITIMI.XOLS  MACADAM  ROAD  NEAK  NYACK 


Although  the  high  prices  of  materials  and  la- 
bor have  undoubtedly  tended  to  restrict  the 
amount  of  contracts  let,  the  chief  reason  has  been 
the  lack  of  contractors  to  bid  upon  the  work.  In 
December  of  1919,  13  contracts  were  advertised 
but  bids  were  received  on  only  9,  and  on  only 
5  was  there  more  than  one  bid.  In  January  of 
this  year  22  lettings  were  advertised,  bids  were 
received  on  13  and  two  or  more  bids  on  only  6. 
In  March  21  were  advertised,  14  were  bid  upon 
and  6  received  more  than  one  bid.  Most  of  the 
large  contractors  already  have  contracts  carried 
over  from  last  year,  and  probably  the  scarcity 
of  both  labor  and  material  and  the  uncertainty  of 
price  movements  have  had  considerable  to  do 
with  the  lack  of  bidders. 

Both  labor  and  material  were  very  scarce  dur- 
ing the  spring  but  conditions  with  respect  to  both 
have  now  improved  somewhat. 

In  this  division  sand  can  be  obtained  at  com- 
paratively short  distances  from  most  contracts. 
Stone  can  be  obtained  from  New  England  quar- 
ries, being  brough  in  coal  cars  returning  other- 
wise empty  to  the  mines.  In  sections  of  the 
country,  however,  where  mines  and  quarries 
both  lie  in  the  same  direction  from  the  work 
under  construction,  it  is  impossible  to  obtain 
permission  from  the  government  to  use  open-top 
cars  for  hauling  stone.  At  present  there  is  con- 
siderable-difficulty in  obtaining  cement,  partly 
because  of  the  scarcity  of  freight  cars  for  trans- 
porting it  and  partly  because  the  cement  compan- 
ies are  not  able  to  secure  all  the  coal  needed 
for  manufacturing  it.  In  general  prices  are  from 
15  to  20  per  cent  higher  in  this  division  than  they 
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were  in  1919  and  over  100  per  cent  higher  than 
they  were  three  years  ago. 

About  75  per  cent  of  new  work  that  has  been 
let  this  year  is  concrete,  all  of  it  reinforced.  The 
standard  road  bed  is  now  16  feet  wide,  although 
18  feet  or  even  20  feet  will  probably  be  adopted 
where  possible  in  the  future.  For  16  feet  width 
the  concrete  is  made  7  inches  thick  in  the  center 
and  6  inches  thick  on  the  sides.  The  old  maca- 
dam road  which  concrete  replaces  is  scarified 
and  the  loose  material  surfaced  and  rolled  with 
a  10-ton  roller.  It  is  necessary  to  scarify  the  old 
road  in  most  cases  because  the  crown  is  consid- 
erably higher  than  is  desirable  for  a  concrete 
pavement.  The  reinforcement  regularly  employ- 
ed is  specified  to  consist  of  main  members  having 
a  cross-sectional  area  of  not  less  than  .06  square 
inch  per  lineal  foot  of  road  and  spaced  not  more 
than  6  inches  apart,  while  the  tie  members  are 


not  more  than  12  nor  less  than  8  inches  apart; 
the  two  sets  of  members  being  placed  at  right 
angles  and  the  total  reinforcement  weighing  not 
less  than  25  lbs  per  hundred  square  feet. 

At  at  least  two  points  between  New  York  and 
Buffalo  it  is  planned  to  construct  a  pavement  24 
feet  wide  consisting  of  two  9-foot  strips  of  con- 
crete with  a  6-foot  strip  of  bituminous  concrete 
in  the  center.  One  such  section  west  of  Albany 
was  begun  last  year,  one  of  the  9-foot  concrete 
strips  having  been  constructed. 

All  work  in  the  First  Division  is  in  charge  of 
James  H.  Sturdcvant,  division  engineer.  Mainte- 
nance is  in  charge  of  F.  I.  Howe,  resident  engi- 
neer in  charge  of  maintenance.  The  writer  is  in- 
debted to  both  of  these  for  information,  photo- 
graphs and  other  courtesies  extended  to  aid  him 
in  the  preparation  of  this  description. 


Hartford,  New  Jersey,  Sheet  Asphalt 

Mixing  Plant 

Contractor's  central  installation  with  capacity  of  3,000  square  yards  daily  of 
binder  and  surface  courses  hauled  hot  to  a  maximum  distance  of  10  miles. 


The  completion  during  this  year  and  next  year 
of  about  fifty  miles  of  sheet  asphalt  highways  in 
the  county  of  Burlington,  X.  J.,  will  provide 
there  a  total  of  60  miles  of  waterbound  and  oil- 
treated  macadam  roads  irom  14  to  lo  feet  wide 
which  have  been  converted,  generally  on  the  old 
foundations,  to  asphalt  pavements  from  a  stand- 
ard of  18  feet  to  a  maximum  of  30  feet  in  width. 

This  improvement  will  have  involved  laying 
about  500.000  yards  of  binder  and  top  course 
having  a  combined  thickness  of  3  inches,  all  of 
which  will  have  been  mixed  in  a  central  plant 
installed  by  the  Union  Paving  Company,  con- 
tractor, at  Hartford,  Burlington  County,  X.  J. 

At  the  plant,  which  is  of  a  semi  permanent 
character,  there  is  always  maintained  in  storage 
at  least  1,000  tons  of  sand  from  the  Xorcross  & 
Fdmonds  pit  at  Birmingham,  X.  J.,  where  it  is 
excavated  by  a  steam  shovel  and  delivered  to 
railroad  cars  after  the  6  or  8  inches  of  loam  has 
been  stripped  from  the  surface  of  the  sand  de- 
posit. The  excavating  shovel  works  on  a  face 
from  8  to  20  feet  high,  and  loads  from  twenty  to 
forty  40-ton  cars  daily.  The  cars  are  hauled 
about  twelve  miles  to  the  asphalt  plant  and  are 
unloaded  by  a  loeamotive  crane  with  <>5-foot 
boom  and  1-yard  clamshell  bucket  which  will 
handle  two  cars  per  hour. 

The  broken  stone,  from  l.ambertville  quarries, 
is  shipped  in  cars  and,  like  the  sand,  is  unloaded 
and  stored  at  the  plant  in  1,000- ton  piles.  From 
these  piles,  sand  and  stone  are  transferred  by  the 


locomotive  derrick  to  a  40  ton  hopper-bottom 
bin  delivering  to  a  6\30-foot  Coatesville  drier 
equipped  with  two  fuel  oil  burners.  An  electric 
pyrometer  at  the  outlet  automatically  maintains 
a  constant  temperature  of  about  500  degrees  in 
the  sand  discharged  there.  When  the  moisture 
of  the  sand  does  not  exceed  10  per  cent,  the  ca- 
pacity of  the  drier  is  from  30  to  35  tons  of  sand 
per  hour. 

From  the  foot  of  the  drier,  the  sand  is  delivered 
at  a  temperature  of  500  degrees  to  the  boot  of  a 
bucket  elevator  30  feet  high,  which  originally 
deposited  the  sand  in  a  large  storage  bin.  This 
arrangement  was,  however,  found  to  be  wasteful 
of  heat  and  the  large  bin  has  been  eliminated  and 
the  hot  sand  is  now  chuted  directly  from  the 
elevator  to  a  second  auxiliary  elevator  which 
rills  a  20- ton  bin  which  supplies  by  gravity  the 
weighing  hopper  at  the  mixer, 

The  drier  is  operated  alternately  on  sand  and 
stone,  the  latter  being  heated  to  from  300  to  325 
degrees  and  elevated  and  delivered  through  pro- 
tected chutes  to  the  50-ton  storage  bin  that  sup- 
plies the  mixer. 

From  100  to  120  tons  of  limestone  dust,  ship- 
ped by  rail  in  100-pound  bags,  is  kept  in  storage, 
and  as  required  the  bags  are  emptied  by  hand 
into  the  boot  of  a  bucket  elevator  delivering  to 
an  elevated  storage  bin  adjacent  to  the  hot  stone 
and  sand  bins. 

The  asphalt,  delivered  in  25-ton  and  40-ton 
standard  gage  tank  cars,  is  heated  in  them  by 
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steam  for  24  hours  until  it  is  sufficiently  liquified 
to  be  pumped  by  air  pressure  into  two  50-ton 
tanks  furnished  with  steam  coils  which  maintain 
the  temperature  of  the  asphalt  there  at  300 
degrees.  From  these  tanks  the  asphalt  is  again 
elevated  by  an  air  lift  to  an  overhead  draw-off 
still,  whence  it  Hows  by  gravity  to  the  mixing 
platform  and  is  drawn  as  required  into  a  200- 
pound  trolley  bucket  passing  over  the  weighing 
scales  to  the  charging  hopper. 

Below  the  mixing  platform  there  is  installed 
a  15-cubic  foot  capacity  Iriquois  pug  mill  type  of 
mixing  machine  elevated  12  feet  above  the  sur- 
face of  the  ground  and  capable  of  turning  out  a 
2,000-pound  batch  of  binder  or  top  course  in 
from  50  to  90  seconds. 

For  making  the  binder  course,  the  proper 
amount  of  hot  stone  is  first  drawn  into  the  weigh- 


ing hopper  and  weighed,  then  hot  sand  is  weighed 
into  it,  and  finally  the  proper  amount  of  asphalt 
is  added  and  the  whole  is  mixed  and  discharged 
by  gravity  into  a  truck  on  the  ground  below. 

For  making  the  top  course,  sand,  stone  and 
du->t  and  asphalt  are  successively  weighed  into 
the  hopper,  mixed  and  discharge  like  the  binder 
course. 

The  plant,  which  has  a  capacity  of  3,000  square 
yards  of  3-inch  asphalt  pavement  in  10  hours,  is 
operated  by  a  total  force  of  about  20  men,  under 
the  supervision  of  H.  B.  Smith,  resident  engineer, 
of  the  firm  of  Dow  &  Smith,  consulting  highway 
engineers,  which  since  1916,  has  inspected  the 
asphalt  for  about  500,000  square  yards  of  sheet 
pavement  built  for  James  Logan,  engineer  of 
Burlington  county.  The  asphalt  plant  is  in- 
stalled, owned  and  operated  by  the  Union  Paving 
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MACHINERY  AND  OPERATIONS  AT  CENTRAL  ASPHALT  MINING  PLANT 

MarllonMedford  and  Saddle  Tank  trieva  are  of  a  portable  plant   with  capaeity   of   INM  yard  a  daily. 
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DAILY  KKTOHT  OF  INSPECTOR  AT  PLANT 
County  of  Burlington,  V  J. 

Plant  of  Union  Paving  Co. 

Street:  River  Road  From:  Union  Landing  Road  To:  Pompestan  Creek 

Foundation:  Re-surfaced  Macadam  Binder:  1  »£  in.  Surface:  1  »4  in. 

Xo.  of  Boxes  of  Binder:  114  Equivalent  to:  120S  sq.  yds. 

No.  of  Boxes  of  Surface:  18S  Equivalent    to:  1 992  sq.  yds. 

ASPHALT  CBMKXT 

ASPHALT  FLUX  PENETRATIONS 

Kind  and  No.:  All.  Ref.  ....  4  8 

Binder:  100  lbs.  ....  .... 

Surface:  100  lbs.  ...  .... 

Bl.MtKIl 

STONE  SAND  ASPHALT  CEMENT 

Box  Weights:  1205  315  80 

SURFACE 

Sand,  kind  and  proportions:  Norcross  &  Edmunds. 
Filler,  kind  and  proportions:  Limestone. 

FORMULA  SAND        STONE        FILLER        ASPHALT  CEMENT        TOTAL      %  BITUMEN 

Box  Weights:                1205                               215                         180  1600  11.2 

TIME                                  SAND  S  STONE  SIFTINGS  TEMPERATURES 

SAMPLED        200        100        80        60        40        30  20        10        8  SURFACE 

Hot  Sand:           7:00  A.M.                                     Binder  290 

Hot  Sand:         10:00  A.M.  275 

Hot  Sand:            2:30  P.M.          1            16        10        26        14        11  1  1        to        1  315 

Hot  Sand:           4:20  P.M.  300 
Remarks:  Laid  June  19.  Binder  1720;  Top  1440. 

Report  No.  31  June  22.  1920  H.  B.  8mlth 

.sample.       p»vin*  Material!  f™m  riant  of  Union  living  Company  which  maintains  there  a  small  field 

company.  Hartford,  s  J.  laboratory  for  testing  samples  of  all  materials 

KKPOHT  OF  ANALYSES  mjXl.d  an(j  an  shipments  received. 

Analysis  No.  17928— Asphalt  Cement  No  31  Bur-  Th(,  rcsjdem  engineer  makes  dailv  reports  of 

^A^^r^^^^  a-.vsis  of  the  paving  materials  and  the  inspector 

lington  Co..  N.  J..  River  Road,  6-22-20.  1 205-21  r.-i so.  makes  daily  reports  of  the  amounts  of  binder  and 

Analysts  No.                            17928           i792y  top  course  mixed,  together  with  proportions  of 

Penetration  of  A.  C                     »n  mixture,  and  the  size  and  temperature  of  sand  as 

Penetration  of  A.C.  at  Plant          48  rernrHnH  4  rlm.-c  a  .lav 

Ductility                                 lOOjLcms.  recorded  4  tutus  a  .lav. 

Fixed  Carbon    1«  0%   

Mineral  Matter    0.1  % 

Organic  Insoluble                          0.1%  , 

Bitumen    99.8%  11.5%  The  road  program  of  the  state  of  Maine  con- 
Passing  200  mesh   io.f>%  templates  the  expenditure  of  $4,000,000  and  the 

Passing  ioo  mesh    !?  !<t  ultimate  completion  of  an  880  mile  system  of 

palslne  50  mesh  170%  macadam  roads.     A  S2.000.0W  highway  bridge 

Passing  40  mesh  ........  13.0%  from  Portsmouth,  X.  H.,  to  Kittery,  Maine,  was 

Passing  30  mesh    7.0%  opened  for  bids  earlv  this  month. 

Passing  20  mesh    «  0% 

Passing  10  mesh    8.°%   

Total                                100.0%  100.0%  Thc  Statc  Highway  Department  of  Pennsvl- 

No  17928:  This  is  a  g7d  quality  Mexican  asphalt  vania  on  June  15th  and  loth  received  bids  for 

ctment  suitable  for  paving  purposes,  and  complies  work  on  twenty-one  dilterent  sections  of  road, 

with  the  requirements  of  the  specifications.  but  announced  a  month  later  that  all  but  seven 

No.  17929:  This  is  a  satisfactory  mixture  and  com-  ()f    ^  ha),  Wn  ri.:ccU.j   mo^  of  thcsc  scven 

plies  with  the  specification  '«M"lre„,onts.  ^.^  ^                              in  ^ 

Copies  to  Messrs.  Logan,  Cage  and  H.  B.  Smith  borough  concerned  will  join  in  the  payment.  This 
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is  explained  by  the  department  as  due  to  scarcity 
of  material  and  even  more  because  of  inability  of 
contractors  to  secure  shipments  of  material, 
wher«for  additional  awards  would  only  create 
further  demands  for  materials  and  increase  these 
difficulties. 


Regulating  Traffic  in  Wilson 

Situated  in  the  very  heart  of  the  rich  tobacco 
region  of  North  Carolina,  the  small  city  of  Wil- 
son probably  has  more  automobiles  in  proportion 
to  its  population  than  any  other  city  in  the  south- 
east— possibly  in  the  entire  east.  In  this  center 
of  a  region  where,  for  the  past  few  years,  money 
has  been  so  plentiful  that  the  appetite  for  auto- 
mobiles and  other  up-to-the-minute  devices  for 
spending  money  has  been  almost  insatiable,  the 
problem  of  traffic  control  was  a  real  one.  Fines 
had  little  effect;  accidents  were  numerous. 

Some  months  ago  a  new  scheme  was  adopted. 
"Stop"  lines  were  painted  at  every  street  inter- 
section, on  each  street  at  the  building  lines  of 
the  intersecting  street.  This  was  merely  a  white 
line,  broad  and  heavy.  At  this  line  every  car  or 
other  vehicle  is  required  to  come  to  a  full  stop, 
before  proceeding  across  the  intersection, 
whether  making  the  turn  or  going  straight  ahead. 

At  first  it  was  feared  that  .congestion  might 
result,  but  this  was  not  the  case,  though  some 
verv  heavy  traffic  has  been  handled.  Among  the 
advantages  of  this  system  arc  the  complete  pro- 
tection of  the  pedestrian,  since  every  car  comes 
to  a  stop,  and  the  practical  elimination  of  all 
crossing  accidents.  Another  result  has  been  the 
material  reduction  in  speeding  offenses,  since  it 
is  very  difficult  to  get  up  to  an  illegal  speed  be- 
tween crossings.  The  enforcement  of  this  is 
very  easy,  as  the  determining  factor  is  not  speed, 
carelessness  or  right  of  way,  but  merely  the  mak- 
ing of  a  full  and  complete  stop  at  the  line. 

According  to  the  chief  of  police,  traffic  acci- 
dents and  arrests  for  violations  of  traffic  law 
have  been  reduced  50  to  70  per  cent,  while  acci- 
dents to  pedestrains  crossing  at  the  regular  cross- 
ings have  been  virtually  eliminated.  So  satis- 
factory has  this  system  been,  that  other  towns 
nearby  are  putting  it  in  force. 


Kansas  City  Wants  Water  Works 
Improvement 

Kansas  City  is  in  urgent  need  of  an  improved 
and  enlarged  water  supply,  but  finds  itself  financi- 
ally unable  to  obtain  it  because  of  the  debt  limit 
imposed  by  the  state  laws.  A  campaign  has 
been  begun  to  secure  an  amendment  to  the  con- 
stitution permitting  the  city  to  issue  bonds  up 
to  10  per  cent  of  the  total  property  valuation  in- 
stead of  the  present  limit  of  5  per  cent.  The 
amendment  also  would  permit  the  city  to  issue 
bonds  against  the  water  works  property  up  to 
20  per  cent  of  its  value,  which  value  is  estimat- 
ed at  about  $20,000,000. 

Unless  this  amendment  passes  it  is  not  appar- 
ent how  the  city  can  possibly  carry  on  the  work 
which  is  needed  and  the  cost  of  which  is  estimated 


to  be  about  $o,000,000.  One  suggestion  made 
is  that  the  municipal  plant  be  turned  over  to  a 
corporation,  which  corporation  could  bond  the 
plant  (this  being  permitted  by  private  compan- 
ies), make  the  improvements,  and  then  turn  the 
plant  back  to  the  city.  Whether  the  courts  would 
permit  this  method  of  evading  the  intent  of  the 
iaw  might  be  questioned. 


Field  Stones  for  Concrete  Roads 

Work  was  started  in  1919  on  a  concrete  road 
between  Reno  and  Carson  City,  Nevada,  a  sec- 
tion of  the  Lincoln  Highway,  in  connection  with 
which  there  developed  great  difficulty  in  securing 
aggregate.  In  fact,  the  contractor  was  able  to 
obtain  only  sufficient  for  900  feet  of  road  and 
then  abandoned  the  contract. 

The  work  was  then  taken  over  by  state  high- 
way engineer,  C.  C.  Vottrcll.  His  first  step  was 
to  endeavor  to  solve  the  problem  of  aggregate 
supply.  The  state  arranged  to  purchase  the  out- 
put of  a  crushing  plant  and  quarry  owned  by 
the  city  of  Reno,  reorganized  work  at  another 
quarry  which  had  been  operated  by  the  original 
contractor,  and  also  operated  the  county  quarry. 
These  three  sources  enabled  them  to  obtain  suffi- 
cient aggregate  to  finish  a  little  over  two  miles 
of  road  before  work  was  shut  down  for  the, 
winter.  ...   .  -  „t\ 

In  February,  1920  the  bondsman  of  the  original 
contractor  employed  another  company  to  com- 
plete the  work  on  a  cost-plus-percentage  basis,, 
the  state  agreeing  to  furnish  all  the  aggregates, 
which  work  was  placed  in  the  charge  of  J.  A. 
Bishop.  Under  Mr.  Bishop's  direction,  two  porta- 
ble crushing  plants  were  installed  at  various 
places  along  the  route  of  the  new  road,  and 
bowlders  and  niggerheads  which  had  been  placed 
along  fences  and  stored  in  piles  on  ranches  along 
the  road  were  collected  by  state  trucks  and 
hauled  to  the  crusher.  The  crushers  were  located 
sometimes  in  the  right  of  way  of  the  road  and 
at  other  places  in  the  fields  nearby.  The  crushed 
stone  was  hauled  to  stock  piles  scattered  along 
the  road  at  intervals  in  no  case  exceeding  half 
a  mile.  Two  crushers  are  being  used  with  a 
maximum  daily  capacity  of  about  60  cu.  yds.  and 
an  average  output  of  about  50  cu.  yds.  One  fore- 
man is  in  charge  of  each  crushing  plant,  with 
four  men  feeding  the  crusher,  one  man  running 
the  tractor  which  furnishes  the  motive  power, 
five  men  loading  bowlders  into  the  truck  to  be 
hauled  to  the  crusher,  and  five  men  drilling  and 
breaking  over-size  rocks.  At  one  plant  two 
trucks  are  used  to  haul  bowlders  to  the  crusher 
and  four  trucks  to  haul  crushed  rock  to  the  stock 
piles :  while  at  the  other  plant  one  truck  hauls 
bowlders  and  three  haul  crushed  rock.  The  maxi- 
mum haul  from  the  crusher  to  the  stock  piles  is 
two  miles. 

This  is  the  first  concrete  highway  in  Nevada 
and  the  State  Highway  Department  and  the  con- 
tractor are  endeavoring  to  make  it  a  first  class 
job.  1 :2:4:  mix  is  used.  The  road  is  about  Si- 
miles long  and  18  feet  wide. 
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Foundations  in  difficult  ground.  Heavy 
inverts  for  gravity  stability,  and  general 
invert  construction.    Arch  construction. 
River  Crossing.    Trench  Work. 


FOUNDATIONS 

The  material  encountered  in  this  hundred  miles 
of  trench  work  varied  all  the  way  from  peat  to 
rock,  including  soupy  clay,  waxy  clay,  the  various 
intermediate  mixtures  of  clay  and  sand,  dry 
or  under  water  pressure  and  quicksand,  granite 
and  trap  rock.  By  care  in  location  but  little  rock 
excavation  was  necessary  anywhere.  Each  class 
of  soil  found  at  invert  grade  presented -a  separate 
and  distinct  problem  in  the  effort  to  obtain  a 
highly  resisting  trench  floor.  Dryness  was  a 
prime  essential  and  was  generally  obtained  by 
the  methods  described  above. 

Soupy  clay  was  made  firm  by  casting  into  it 
broken  stone  of  varying  sizes,  mostly  of  rip 
rap  dimensions. 

Ouick  sand  was  excavated  below  grade  between 
lines  of  sheet  piling,  a  layer  of  stone  and  gravel 
was  superposed  and  within  this  layer  the  box 
drain  was  maintained  at  its  proper  grade:  thus 
stone  servd  to  prevent  the  movement  of  the  sand 
as  the  water  escaped  upward  from  the  sand  and 
also  provided  a  foundation  satisfactory  for  the 
support  of  concrete  maintained  dry  until  set. 

In  rock  cuts  a  floor  of  sand  was  generally 
placed  as  the  length  of  each  cut  was  small. 

Where  the  peat  beds  were  found  to  extend  to 
depths  below  the  grade  chosen  for  the  invert  of 
the  aqueduct,  the  trench  was  widened  and  the 
peat  was  taken  out  to  whatever  depth  it  would 
extend;  sand  and  gravel  was  then  placed  in  the 
boltom  of  the  trench  under  water  and  after  hav- 
ing been  built  to  about  2  feet  above  invert  grade, 
it  was  under-drained  and  allowed  to  settle.  'I  his 
bed  of  sand  was  then  trimmed  in  the  ordinary 
way  and  provided  a  strong  foundation. 

In  the  case  of  flowing  clay  foundations  it  be- 
came necessary  to  open  the  trench  wider  than 
for  the  standard  structure,  in  some  cases  to  build 
piled  foundations  and  to  use  a  heavily  reinforced 
invert.  Great  care  was  necessary  in  backfilling 
in  sueh  trenches  to  prevent  the  transmission  of 
pressures  irregularlv  to  the  structure. 

HEAVY  IVVFRTS  l'ri|<  UHAVITY  STAIHI.ITY 

Along  Snake  Lake,  which  parallels  the  aque- 
duct route  for  two  miles  near  the  Intake,  and  at 
certain  other  points,  a  porous  foundation  would 
have  been  the  source  of  a  serious  trouble  inas- 
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much  as  the  surface  waters  would  stand  higher 
than  the  structure  itself  and  the  structure  when 
empty  would  be  liable  to  float.  Generally  along 
such  locations  the  material  available  for  backfill 
was  of  a  peaty  nature  and  light  in  weight.  Pre- 
caution was  here  taken  of  building  a  heavily 
weighted  invert;  the  engineer's  judgment  was 
constantly  at  test  as  to  whether  a  weighted  in- 
vert should  be  considered  necessary  or  not.  With 
a  structure  10  feet  9  inches  wide  inside,  the  ex- 
pense of  such  an  invert  was  very  great  and  was 
avoided  wherever  the  earth  of  the  trench  floor 
seemed  fairly  tight.  In  deciding  upon  the  use 
of  a  weighted  invert  for  this  purpose  the  follow- 
ing options  were  discarded  for  the  reasons  set 
out: 

a.  Imported  backfill  of  earth — Too  expen- 
sive. 

b.  Increased  overfill — doubtful  of  effective- 
ness and  necessarily  huge  in  quantity. 

c.  Weighted  arch  or  superstructure— not  too 
efficient  and  would  require  a  very  sturdy 
invert. 

The  success  of  the  design  chosen-  and  the  effici- 
ency of  the  supervision  had,  have  been  proven 
through  the  first  year's  operation  as  the  aqueduct 
through  these  locations  is  still  secure  in  place 
although  frequently  far  from  full  of  water,  and 
although  it  has  been  constantly  wholly  sub- 
merged. 

ItXCKFIUINi, 

The  specifications  required  that  between  the 
walls  of  the  trench  and  the  aqueduct  the  earth 
backfill  should  be  tamped  carefully  to  a  depth 
of  4  feet.  This  precaution  was  taken  in  conjunc- 
tion with  a  moderately  light  design  of  arch, 
which  arch,  however,  was  quite  safe  against 
pressures  of  earth  backfill  even  without  packed 
earth  at  the  haunches.  In  cuts  wholly  in  muskeg 
it  was  impossible  to  carry  out  such  a  specifica- 
tion. In  a  few  cases  a  slight  addition  to  the 
thickness  of  the  arch  haunches  was  provided  but 
generally  the  only  precaution  taken  was  the 
deposition  against  each  haunch  of  imported  sand 
and  gravel  to  the  depth  prescribed. 

The  backfill  was  then  completed  with  machine, 
generally  the  machine  used  by  the  contractors 
for  the  excavation  of  the  trench.  It  was  piled  to 
a  depth  of  4  feet  upon  the  crown  in  the  case  of 
solid  earth,  or  of  5  feet  in  the  case  of  peaty 
material.  The  minimum  width  of  backfill  top 
prescribed  was  8  feet  or  where  that  was  exceeded 
In  the  clear  inside  width  of  the  aqueduct,  then 
that  greater  width  became  the  governing  dimen- 
sion for  the  lop  of  the  backfill.  The  side  slopes 
of  backfill  were  one  and  three  fourths  horizontal 
on  one  vertical,  which  proved  to  be  satisfactory. 
The  only  modification  made  in  these  side  slopes 
was  alomr  Snake  Lake  where  high  waters  of  the 
lake  would  ri-e  upon  the  face  of  the  slope:  here 
the  slopes  were  made  three  horizontal  on  one 
vertical. 

The  backfill  was  grassed  over  with  a  selected 
mixture:  very  heavy  sowing  of  seed  assuring  a 
thick  bottom  on  moist  soil  and  injuring  a  catch 
on  the  driest  sections.  The  seeding  operations 
included  the  removal  and  burning  of  stumps  and 
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CUTTING  CONCRETE  To  INVERT 

other  combustible  rubbish,  removal  of  stones, 
trimming  and  crowning  of  the  backfill  and  the 
raking  and  rolling  of  the  seed  bed.  This  back- 
fill was  thoroughly  stirred  up  with  specially  de- 
signed harrows  built  to  hold  themselves  on  the 
summit  of  the  dump :  no  rolling  was  done  but 
the  seed  was  well  buried,  a  shelter  crop  of  grain 
being  planted  at  the  same  time. 

CONCRETE  MAKING 

Throughout  the  work  of  aqueduct  construction 
control  of  the  mixture  of  sand  and  gravel  was 
maintained  by  the  District's  engineers  through 
careful  inspection  and  direction  of  the  operation 
of  the  District's  own  gravel  pit  where  the  exca- 
vation, screening  and  re-mixing  of  the  sand  and 
gravel  was  carried  on,  producing  a  uniform  con- 
crete aggregate  with  the  desired  proportions  of 
sand  and  of  dust.  It  must  be  remembered  the 
prime  objective  in  the  manufacture  of  concrete 
for  this  conduit  was  water  tightness  with  econ- 
omy in  the  consumption  of  Portland  cement. 

This  material  when  dry  weighed  about  120  to 
125  pounds  per  cubic  foot  or  with  4  per  cent 
moisture,  a  common  condition.  110  to  112  pounds 
per  cubic  foot.  About  29  cubic  feet  of  aggregate 
was  sufficient  to  build  one  cubic  yard  of  concrete 
in  place,  allowing  for  all  waste  both  of  aggregate 
and  of  concrete. 

The  average  consumption  of  Portland  cement 
was  1 1 4  barrels  per  cubic  yard  for  all  work  in 
the  100,000.000  gallon  section  of  the  water  supply 
scheme — the  easterly  85  miles.  The  consump- 
tion of  Portland  cement  in  the  pressure  pipe  of 
the  Red  River  Valley  Siphon  was  about  2  barrels 
per  cubic  yard  in  a  mixture  averaging  about  1 
bag  of  cement,  \y<  cubic  feet  of  sand  and  2'/j 
cubic  feet  of  gravel  not  over  ljj  inch  in  diameter. 


POURING  ARCH  FROM   CONCRETE  TOWER 
INVERT  CONSTRI  CTION 


(ienerally  speaking  the  invert  of  the  aqueduct 
was  laid  in  pads  of  15  foot  lengths,  alternate  pads 
being  first  laid  and  when  these  were  hardened 
the  closures  being  placed.  The  process  of  invert 
making  included  the  placing,  tamping  and  screed- 
ing  and  the  floating  and  trowelling  of  the  sur- 
face exposed  to  water  flow.  The  shoulder  was 
built  to  a  level  plane  at  the  chosen  elevation,  its 
inner  margin  being  about  one  inch  within  the 
wall  of  the  arch  at  the  foot  thereof.  This  prac- 
tice afforded  a  clean  and  definite  line  of  inter- 
section between  the  inner  surfaces  of  the  arch 
and  the  invert.  Into  the  green  concrete  of  the 
shoulder  a  thin  wooden  strip  was  placed  and 
bound  by  the  setting  concrete.  After  the  con- 
crete had  been  set  and  before  it  became  hard 
this  shoulder  was  brushed  with  wire  brushes 
removing  all  laitance  and  exposing  the  pebbles  of 
the  concrete. 

ARC  H  CONSTRUCTION 

The  arch  was  commonly  built  within  45-foot 
forms,  each  set  of  forms  being  arranged  for  trans- 
port up  and  down  the  trench  upon  a  suitable 
carriage.  The  bulkheads  were  designed  to  sup- 
port and  to  secure  the  crimped  copper  strip 
water  stop.  As  the  trench  was  commonly  in 
shallow  cut  it  was  necessary  to  mix  the  concrete 
with  some  slight  excess  of  water,  although  the 
pressence  of  the  fine  sand  in  the  aggregate  gave 
a  considerable  fluidity  to  the  mixture. 

It  was,  therefore,  necessary  to  carefully  work 
the  concrete  into  place  in  the  form  and,  after 
filling  the  form,  to  keep  adding  concrete,  at  the 
same  time  working  the  material  off  the  surface 


BENDING    STEEI.    FOR    INVERTS  FolRING    ARCH    FROM    TRAVELING  MIXER 


Digitized  by  Google 


15.' 


PUBLIC    WORK  S 


Vol.  49,  No.  7 


REMOVING  FORMS  AND  SPRINKLING  ARCH 

of  the  crown  of  the  inner  form  until  the  material 
became  too  stiff  for  further  working.  After  the 
first  season  of  construction  it  was  found  that  this 
precaution  ensured  the  building  of  an  arch  struc- 
ture without  longitudinal  crown  cracks,  a  com- 
mon distressing  difficulty  in  all  arch  building, 
especially  where  the  crown  is  thin  and  the  arch 
form  flat  or  of  large  radius. 

RED  RIVER  CROSSING 

*  *  *  The  easterly  four  miles  of  the  Red  River 
Valley  siphon  is  a  96-inch  diameter  by  8-inch  wall 
reinforced  concrete  pipe,  trench  built  in  15-foot 
sections  and  in  the  standard  two  portions  name- 
ly, invert  first  and  superstructure  following.  The 
transverse  joints  were  ultimately  caulked  with 
a  V  of  neat  cement  hammered  into  place.  The 
backfill  over  this  96-inch  pipe  and  over  the  other 
circular  pressure  pipe  at  easterly  river  crossings 
is  6  feet  in  depth,  it  being  more  important  to  pre- 
vent frost  forming  within  the  pressure  pipe 
whose  perimeter  is  entirely  wetted,  than  within 
the  horseshoe  section  whose  crown  is  never 
wetted. 

Between  the  Red  River  Margin  and  the  site 
chosen  for  the  Water  District's  Reservoir  at  Mile 
11  the  conduit  is  a  66-inch  diameter  by  Slinch 
wall  Lock  Joint  reinforced  concrete  pipe,  manu- 
factured at  a  central  point  and  in  8-foot  lengths, 
transported  to  the  trench  on  railway  cars  and 
laid  and  jointed  in  the  trench,  the  jointing  not  be- 
ing done  until  the  pipe  had  been  covered  to  a 
depth  of  1  foot  with  earth  and  had  obtained  a 
uniform  temperature. 

TRENCH  WORK 

This  trench  was  very  interesting.  The  con- 
tract provided  for  vertical  payment  lines  and  the 
contractors  decided  that  for  convenience  in  oper- 
ations those  payment  lines  must  also  be  the  con- 
struction lines.  The  first  operation  was  to  drive 
twenty  foot  round  wooden  piles  along  each  side 
of  the  trench  and  at  intervals  of  2f;  to  4  feet. 
These  piles  afforded  support  for  the  steam  shovel 
with  which  the  earth  was  removed  from  the 
trench  and  also  insured  that  the  berm  of  the 
trench  should  be  firm  and  capable  of  supporting 
the  machine  with  which  the  heavy  pipes  were 
lowered  into  the  trench.  The  entire  process  of 
excavating,  pipe  laying  and  preliminary  backfill- 
ing was  confined  within  a  distance  of  less  than 


REMOVING  OUTSIDE  forms 

500  feet  as  a  rule.  Backfilling  to  a  depth  of  1 
foot  above  the  pipe  followed  immediately  after 
the  laying  of  the  pipe  to  line  and  grade  and  the 
building  of  supporting  haunches  of  plain  concrete 
alongside  the  pipe.  The  trench  wall  piling  was 
then  withdrawn  and  the  piles  were  carried  for- 
ward for.  second  use. 

This  Red  River  Valley  siphon  passes  through  a 
soil  bed  whose  sea-deposited  clay  is  heavily  im- 
pregnated with  sulphates  of  sodium,  of  magne- 
sium and  calcium  and  bearing  occasionally  some 
other  salts.  To  prevent  reaction  of  these  salts 
in  ground  waters  upon  the  reinforced  concrete 
pipe,  this  trench,  from  Mile  13  to  the  Red  River, 
and  its  extension  through  the  city  of  Winnipeg 
from  the  Red  River  to  the  city  reservoir,  was 
thoroughly  underdrained. 

An  8-inch  vitrified  tile  was  laid  with  open 
joints  along  the  lower  corner  of  the  trench,  and, 
after  the  shoulders  or  haunches  of  the  concrete 
had  been  built  alongside  the  pipe  in  place,  a 
backfilling  of  coarse  gravel  was  placed  nearly  to 
the  top  of  the  shoulders  and  insured  the  collec- 
tion of  water  seeping  from  the  trench  walls  and 
its  delivery  to  the  drain  tile. 

Similar  methods  of  construction  were  applied 
to  the  48-inch  diameter  by  6rj-inch  wall  rein- 
forced concrete  Lock  Joint  pipe  line  laid  from 
the  west  shaft  of  the  Red  River  tunnel  to  the 
City  of  Winnipeg  reservoir  on  Logan  avenue,  a 
distance  of  2.3  miles. 

To  bt  concluded 


Great  Lakes-St.  Lawrence  Waterway 

After  discussion  by  a  largely  attended  and  en- 
thusiastic congress  to  consider  the  subject  of  a 
waterway  connecting  the  Atlantic  with  the 
(ireat  Lakes,  the  congress  on  July  25  adopted  a 
resolution  urging  the  I'nitcd  States  Congress  to 
act  quickly  with  a  view  to  the  construction  of 
such  water-way.  A  telegram  was  received  from 
Herbert  Hoover  urging  that  the  construction  of 
the  proposed  water-way  be  under  the  direction 
of  a  single  public  works  department  organized 
to  replace  the  various  bureaus  and  departments 
doing  Federal  work,  which  latt'T  feature  has  al- 
ready been  urged  upon  congress  by  numerous 
organizations. 
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The  Federated  American  Engineering 
Societies 

There  was  held  in  Washington,  D.  C,  on  June 
3rd  and  4th,  a  conference  of  representatives  of 
71  engineering  and  allied  technical  .societies, 
the  purpose  of  which  was  to  organize  a  federa- 
tion of  such  societies  "to  further  the  public  wel- 
fare wherever  technical  knowledge  and  engineer- 
ing experience  are  involved  and  to  consider  and 
act  upon  matters  of  common  concern  in  the  engi- 
neering and  allied  technical  professions." 

The  conference  adopted  a  constitution  and 
by-laws  providing  for  "The  Federated  American 
Engineering  Societies,"  to  which  any  national, 
district,  state  or  local  society  or  organization  of 
the  engineering  or  allied  technical  professions 
may  be  admitted  by  vote  of  the  American  Engi- 
neering Council.  The  members  of  this  council,  in 
which  is  vested  the  management  of  the  organiza- 
tion, consist  of  representatives  of  the  member 
societies,  one  for  each  thousand  members  or 
major  fraction  thereof.  Each  national  society 
shall  pay  to  the  F.  A.  E.  S.  as  dues  $1.50  per  year 
for  each  of  its  members,  and  each  district  or 
local  society  $1.00  per  member.  The  expressed 
aim  and  purpose  of  the  society  is  that  given  in 
the  quotation  above. 

All  societies  qualifying  for  membership  are 
invited  to  become  charter  members  of  the  F.  A. 
E.  S.,  and  appoint  delegates  to  the  first  meeting 
of  the  American  Engineering  Council,  to  be  held 
in  the  fall  of  this  year,  the  exact  date  of  which 
has  not  yet  been  decided.  Meantime  the  organi- 
zation is  being  represented  by  the  "Joint  Con- 
ference Committee"  of  the  "big  four"— the 
A.  S.  C.  E..  the  A.  I.  M.  E.,  the  A.  S.  M.  E.,  and 
the  A.  I.  E.  E. 

Probably  the  first  question  that  will  occur  to 
societies  when  considering  membership  in  the 
federation  will  be  that  of  the  dues.  The  Ameri- 
can Water  Works  Association  has  over  five 
thousand  members,  its  dues  were  $5  a  year,  but 
it  was  found  necessary  to  raise  these  to  meet 
expenses,  and  this  will  be  voted  on  next  year. 
The  American  Society  for  Municipal  Improve- 
tvents  h-Js  about  fOO  members.  Its  dues  are 
^  and  last  year  its  expenditures  exceeded  its 
income  hv  about  §473. 

The  New  England  Water  Works  Association 
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has  about  900  members.  Its  dues  arc  $4.  The 
Louisiana  Engineering  Society  has  about  275 
members,  the  dues  are,  we  believe,  $10,  but  the 
expenditures  in  1919  exceeded  the  receipts  by 
about  $400. 

These  societies  are  the  only  ones  of  which  the 
figures  are  convenient  to  our  hand,  and  are  prob- 
ably typical.  All  undoubtedly  hope  that  their 
expenditures  will  fall  (they  are  largely  for  print- 
ing, and  we  see  no  signs  yet  of  any  decrease  in 
them),  but  meantime  we  question  whether,  in 
view  of  a  deficit  last  year,  the  A.  W.  W.  A.,  will 
feel  justified  in  adding  $7,500  to  its  expenditures, 
the  A.  S.  M.  I..  $<O0,  the  X.  E.  W.  W.  A.,  $900 
and  the  L.  E.  S.,  $275.  In  each  case  this  would 
probably  necessitate  raising  the  dues  by  the  $1.50 
or  $1.00  required  for  membership  in  the  federa- 
tion, and  this  in  turn  would  require  a  constitu- 
tional amendment  at  the  next  annual  meeting.  It 
does  not,  therefore,  seem  probable  that  many 
organizations  can  join  the  federated  societies  until 
after  their  members  have  voted  to  increase  the 
dues  for  this  purpose,  except  such  (if  there  be 
any)  as  have  already  so  voted. 

The  four  leading  societies  have  a  combined 
membership  of  about  35,000,  which  will  give  an 
income  of  about  $52,500.  If  most  of  the  eligible 
societies  should  join,  the  income  would  probably 
exceed  $150,000.  This  would  be  sufficient  for 
carrying  out  quite  ambitious  projects.  The  ques- 
tion suggests  itself,  however,  whether  it  would 
not  be  better  to  begin  on  a  smaller  scale,  with 
dues  that  would  not  at  the  outset  frighten  off  the 
scores  of  smaller  societies  which  are  just  now 
struggling  to  meet  their  present  expenses. 

Specifications  for  Converting  Macadam 
To  Sheet  Asphalt  Roadway 

The  highway  program  of  Burlington  county,  N. 
J.,  provides  for  the  conversion,  during  the  years 
1!>l!>-20-21,  of  UO  miles  of  water-bound  and  oil- 
treated  macadam  to  wider  sheet  asphalt  pavement 
on  the  original  foundation.  About  40  miles  will 
have  been  completed  by  the  end  of  the  present  sea- 
son at  a  cost  that  has  increased  from  about  $1,000 
per  mile  last  year,  to  $1,500  per  mile  this  year.  All 
of  the  work  is  done  by  contract  as  described  on 
page  l.'W  of  PfBLic  Works,  August  7.  and  the 
asphalt  for  the  binder  and  top  courses  was  mixed 
at  the  contractors  central  plant  descril>ed  on  page 
14(»  of  this  issue  of  Public  Works. 

The  construction,  reconstruction,  maintenance 
and  all  other  road  work  in  Burlington  county  has 
been  designed  and  is  executed  under  the  super- 
vision of  James  Logan,  county  engineer,  under  a 
standard  form  of  specifications,  bids,  contracts, 
bond,  and  other  necessary  documents  which,  being 
bound  together  and  endorsed  with  the  file  number 
and  contract  number,  provide  a  complete  record  of 
the  work  and  give  unusually  concise  and  compre- 
hensive data  for  official  purposes  and  for  the  use 
of  the  engineers,  inspectors  and  contractor,  who  find 
there  all  essential  information  properly  arranged 
and  the  sequence  and  details  of  different  operations 
clearly  presented. 

The  front  cover  gives  the  route,  location  and 
name  of  the  road,  the  chapter  and  section  of  law 
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under  which  the  contract  was  awarded  and  the  con- 
tract and  specifications  were  submitted  and  ap- 
proved. The  specifications  are  preceded  by  a  de- 
scription of  the  road  and  its  history,  and  are 
divided  into  three  parts,  covering  the  widening  and 
resurfacing,  the  surface,  and  the  details. 

The  usual  definitions  and  general  clauses  relative 
to  rights,  duties,  and  requirements,  are  supple- 
mented by  specific  descriptions  of  the  methods  and 
requirements  provided  for  widening  the  road, 
scarifying,  crowning  and  rolling,  broken  stone 
course,  binder  course,  shoulders,  watering  and 
rolling  the  old  macadam  in  the  preparation  of  the 
foundation  for  the  sheet  asphalt.  These  are  fol- 
lowed by  a  general  description  of  the  sheet  asphalt 
surface  with  paragraphs  specifying  the  materials, 
methods  of  testing  composition  of  refined  asphalt 
and  asphalt  cement,  fluxes,  and  their  physical  prop- 
erties and  those  of  the  binder  stone,  sand  and  filler ; 
these  l>eing  practically  the  standard  specifications 
of  the  American  Society  for  Municipal  Improve- 
ments. 

The  specifications  are  followed  by  a  proposal 
blank  ready  for  the  items  to  be  filled  in,  and  signed 
by  the  bidder ;  by  certificates  approving  the  designs, 
specifications,  proposal  and  contract,  which  are 
signed  by  the  engineer  and  solicitor ;  by  a  certificate 
of  approval  of  materials,  drawings  and  calculations 
signed  by  the  division  highway  engineer;  and  by 
an  approval  of  the  specification  and  order  to  adver- 
tise which  is  signed  by  the  clerk,  by  the  assistant 
state  highway  engineer,  and  the  chairman  of  the 
state  highway  commission. 

There  is  an  affidavit  as  to  publication  and  notice 
signed  bv  the  clerk  and  notary;  a  report  on  bids 
received.'  signed  by  the  presiding  officer  and  clerk ; 
a  report  on  bids  opened,  signed  by  the  solicitor  and 
engineer;  an  approval  of  equipment  signed  bv  the 
engineer;  and  a  tabulated  summary  of  bids  giving 
the  jjerccntage  of  the  engineer's  estimate  of  cost 
for  each  bidder  on  the  different  items  of  quanities 
and  price. 

There  is  a  certificate  of  the  award  of  contract 
signed  bv  the  clerk,  and  the  contract  ilself  signed 
bv  the  chief  clerk  and  the  bidder  and  witnesses. 

There  is  also  a  form  for  the  surety  corporation 
bond,  approved  and  signed  by  the  director  of  the 
surety  company  and  by  the  finance  committee. 
There  is  a  certification  as  to  funds  applicable  to  the 
contract  signed  bv  the  bookkeeper,  recommenda- 
tions for  approval  signed  by  the  state  highway  engi- 
neer, and  the  approval  form  signed  by  the  chair- 
man of  the  state  highway  commission. 

Standby  Power  Plants 

Vowcr  plants  using  hydraulic  power  where  a 
considerable  percentage  of  the  ordinary  capacity 
of  the  stream  is  utilized  find  it  necessary  to  pro- 
vide standby  plants.  These  have  sometimes  been 
f..r  operation  bv  steam,  ami  sometimes  by  inter- 
nal combustion  engines— gasoline  or  oil.  Not 
so  common  is  it  for  those  using  steam  to  provide 
an  alternative  power. 

But  with  the  possibility  of  a  coal  shortage 
ahead  and  recurring  annually,  it  would  seem  to 
be  the  dutv  of  those  furnishing  power  for  water, 
light,  transportation,  or  other  public  utilities,  to 
consider  whether  they  should  not  provide  them- 
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selves  with  a  standby  equipment  using  neither 
coal  nor  watcrpowcr;  and  others  to  whom  a  shut- 
down would  involve  great  loss  might  well  find 
this  to  their  advantage  also.  An  electric  equip- 
ment depending  upon  either  of  these  as  its  source 
of  power  would  not,  of  course,  serve  the  purpose; 
and  gasoline  or  oil,  or  natural  gas  where  this  is 
available,  would  seem  to  be  the  only  sources  of 
power  that  would  meet  the  conditions. 

Heretofore  that  coal  could  not  be  had  in  any 
quantities  desired  and  with  delay  of  a  few  days 
at  the  most,  was  almost  unthinkable,  and  a  dupli- 
cate coal-burning  plant  was  a  satisfactory  safe- 
guard against  interruption  of  service.  But  with 
coal  mining  and  transportation  conditions  in  so 
unsatisfactory  and  unsettled  a  state,  the  above 
suggestion  is  forced  on  our  attention. 

La  Grande's  Water  Supply 

A  few  weeks  ago  a  report  was  submitted  to 
the  City  Council  of  La  Grande,  Ore.,  by  Louis  C. 
Kelsey,  as  consulting  engineer,  relative  to  an  im- 
proved water  supply. 

Three  propositions  were  reported  on,  one  provid- 
ing for  a  22-inch  pipe  line,  44. s  miles  long  and 
costing  $1,8«5,220;  the  second  an  18-inch  wood- 
stave  pipe  line,  costing  S87!t,4?3,  or  an  alternate 
line  following  the  same  route  but  using  a  20-inch 
wood-stave  part  of  the  way  and  a  10-inch  vitrified 
pipe  the  remainder  of  the  way  and  costing  $s;jl,4Sti. 
The  two  latter  propositions  contemplate  a  dam 
which  would  cost  about  Sl'.n.onu.  The  third  plan 
contemplates  replacing  an  existing  pipe  line  with 
one  consisting  of  12-inch  and  14-inch  steel  pipe  and 
is-inch  wood  pipe,  and  the  construction  of  a  new 
dam. 

The  estimates  are  based  on  an  assumed  consump- 
tion of  <;,nin),<ioo  gallons  a  day,  or  :tt)0  gallons  per 
capita  for  a  population  of  20,000. 

The  second  of  the  two  plans  is  the  one  recom- 
mended by  Mr.  Kelsey. 

Seattle  Water  Supply  Delayed 

The  construction  of  the  proposed  $3,000,000 
OS-inch  steel  pipe  line  forming  part  of  the  im- 
proved water  supply  for  the  city  of  Seattle, 
Washington,  has  been  delayed  by  the  failure  to 
authorize  the  expenditure  of  $3,600,000,  the 
amount  of  the  lowest  bid  for  the  construction  of 
the  eighteen  mile  line.  It  is  believed  that  by 
waiting  until  next  winter  a  saving  of  $350,000 
can  be  accomplished  in  the  cost  of  the  steel,  and 
that  the  bond  market  may  also  be  improved  at 
that  time.  • 


St.  Louis  Building  Sewer  By  Force  Account 

Because  the  appropriation  was  not  quite  larpe 
ei'.ottrh  to  cover  the  lowest  bid  for  4.500  linear 
f'-et  of  the  12-foot  and  3.000  feet  of  the  G  to  8-foot 
South  Harlem  sewer  in  St.  T.ouis.  which  the  con- 
tractor offered  to  do  for  S382,(KX).  a  sum  that  was 
considered  well  balanced  and  reasonable,  the  city 
is  ortraiiizitiL*  a  special  section  under  the  division 
of  sewers  and  paving,  and  will  do  the  work  by 
force  account  under  charge  of  \Y.  W.  Burden, 
engineer  of  construction,  and  \V.  \V.  Homer, 
chief  engineer. 
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Hannibal  Municipal  Water  and  Light 

No  part  of  the  general  taxes  of  the  city  of 
Hannibal,  Mo.,  has  been  used  for  the  support  of 
the  electric  light  plant  of  that  city  or  tor  the  pay- 
ment of  bonds  or  interest  since  the  management 
of  the  plant  was  placed  in  the  hands  of  the  Board 
of  Public  Works  in  1903 ;  and  the  same  is  true  of 
the  water  works  plant,  acquired  in  1913.  On  the 
other  hand,  the  plants  have  furnished  without 
charge  street  and  white  way  lighting  and  fire 
hydrants,  which  are  estimated  to  be  worth,  for 
the  year  ending  May  31,  1920,  $4,936  for  lighting 
and  $7,750  for  fire  protection.  Also,  the  plant 
paid  a  franchise  tax  of  $4,743,  and  $907  donated 
to  other  municipal  departments.  Also  there  was 
paid  from  the  operating  expenses  last  year  $5,421 
for  extensions  and  betterments  of  the  water 
works. 

During  the  year  the  electric  light  and  power 
department  received  from  all  sources  $139,401 
and  its  total  expenses  for  all  purposes  were  $114,- 
2o3,  in  addition  to  $9,350  used  for  the  purchase 
of  Liberty  Loan  Honds.  Coal  expenses  for  the 
year  for  this  department  amounted  to  $51,587. 

The  water  department  received  during  the 
year  $01,925,  and  the  total  operating  expense,  in- 
cluding new  construction  and  interest,  was  S56,- 
183,  of  which  $9,494  was  for  coal.  The  water 
works  was  purchased  from  a  private  companv  in 
1913  for  $301,347,  bonds  being  issued  for  $360'000 
to  cover  purchase  price  and  improvements;  and 
since  then  $185,000  of  the  bonds  have  been  paid 
and  cancelled  and  in  addition  there  has  been 
spent  $120,270  for  extensions  and  betterments. 

Although  production  costs  have  greatly  in- 
creased during  the  past  few  years,  there  has  been 
no  increase  in  rates  for  electric  light  or  power  or 
water  serwice.  For  electric  lighting  the  base 
rate  is  eight  cents  per  k.  w.  h.,  with  a  10%  dis- 
count for  a  monthly  bill  of  between  one  dollar 
and  five  dollars,  20fx  for  between  five  dollars 
and  ten  dollars  and  a  six  cent  rate  for  all  over 
ten  dollars.  For  water  service  the  rates  gradu- 
ally decrease  from  thirty  cents  per  thousand  gal- 
lons for  15,000  gallons  a  month  or  less,  down  to 
eleven  cents  for  all  over  600.000  gallons  a  month; 
these  rates  being  subject  to  Wc  discount  on 
bills  paid  before  the  15th  of  the  month.  There  is 
a  minimum  net  monthly  charge  of  75  cents  for 
each  water  meter. 


Convincing  Council  of  Desirability  of  Meters 

The  water  commissioners  of  Erie,  Pa.,  have 
been  urging  the  city  council  of  that  city  to  per- 
mit them  to  install  meters  generally,  but  with- 
out success.  Recently  they  have  endeavored  to 
demonstrate  some  of  the  advantages  which  they 
claim  for  meters  by  installing  meters  in  the  homes 
of  the  councilmcn.  About  the  first  of  July  four 
of  the  councilmcn  permitted  meters  to  be  in- 
stalled in  their  houses  and  agreed  to  read  the 
meters  and  figure  for  themselves  how  the  cost 
of  water  service  under  the  proposed  meter  rate 
would  compare  with  the  flat  rate  now  being 


charged.  One  of  the  councilmcn  is  reported  to 
have  said  that  he  calculates  that  he  would  have 
effected  a  saving  of  at  least  five  dollars  a  year 
in  the  past  had  he  been  paying  by  meter  rather 
than  flat  rate.  The  water  commissioners  believe 
that  the  experiment  will  prove  to  these  council- 
men  their  assertions  concerning  the  advantage 
to  citizens  of  the  use  of  meters,  and  hope  that 
the  council  will  then  reconsider  their  former  ac- 
tion and  permit  the  general  installation  of  meters 
throughout  the  city. 

Fire    Fighting  Effi- 
ciency of  St  Louis 
Water  Supply 

The  water  works  system  is  found  by  the 
National  Board  of  Fire  Underwriters  to 
be  in  very  good  condition  from  a  fire 
fighting  point  of  view,  only  a  few  minor 
extensions  being  recommended. 


The  National  Hoard  of  Fire  Underwriters  has  a 
reputation  of  being  difficult  to  please  when  it  comes 
to  obtaining  its  approval  of  the  sufficiency  of  water 
supplies  as  agents  for  fighting  fire.  It  may,  there- 
fore, be  considered  as  high  praise  that  it  has  prac- 
tically nothing  but  approval  to  offer  concerning  the 
water  works  system  of  So.  Louis.  Mo.  During  the 
first  two  months  of  this  year  engineers  of  the  board 
made  a  thorough  investigation  of  the  water  works 
of  the  city  and  in  a  report  published  in  July  give 
a  very-  complete  description  of  the  entire  system  as 
it  was  at  that  time. 

A  previous  inspection  had  been  made  in  1012  and 
since  then  a  number  of  important  improvements  had 
been  made,  the  chief  of  these  being  a  new  intake 
with  ports  at  a  lower  elvation  than  those  in  the  old 
intake,  and  an  8-foot  tunnel  extending  to  the  Chain 
of  Rocks  pumping  station:  a  1000.000,000  gallon 
low-lift  centrifugal  pump  in  this  station ;  a  filtra- 
tion plant  with  a  nominal  capacity  of  l«0.noo,000 
gallons  a  day ;  a  reinforced  concrete  conduit  »i.">  by 
~>.(M>  feet  tietween  Raden  and  Bissell's  Point;  new 
pumping  plant  for  the  I'.issell's  Point  pumping  sta- 
tion; enlarging  the  Compcton  Hill  reservoir;  adding 
miles  of  pipe  to  the  distribution  system,  and  in- 
stalling about  r).K>0  modern  type  hydrants. 

Summing  un  the  results  of  the  investigation,  the 
engineers  arrive  at  the  following  conclusions: 

Organization.  The  officials  of  the  water  division 
arc  well  qualified  for  their  duties  and  the  number 
of  employes  is  ample. 

Records.    Plans  and  records  are  complete. 

Emcraeney  Operations.  Fire  alarms  are  received 
in  three  water  works  quarters  and  emergency  opera- 
tions are  good. 
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Source  of  Supply.  An  inexhaustible  supply  is 
available  from  the  Mississippi  river. 

Intakes.  Two  substantial  masonry  intake  towers, 
fine  located  at  the  deepest  point  of  the  channel,  with 
adequate  inlet  ports  well  below  low  water.  The 
probability  of  interruption  of  supply  from  floating 
ice  or  shifting  of  channel  is  slight.  Tunnels  to  low- 
lift  pumping  station  are  of  ample  capacity.  Good 
facilities  arc  provided  for  handling  slush  ice  in  the 
wet  well. 

.Pumping  stations.  Pumping  capacity  at  the  low- 
lift  station  is  ample  and  at  the  high-lift  stations  is 
satisfactory  for  present  needs  in  view  of  the  numer- 
ous large  emergency  connections  between  the  High 
and  L.ow  services ;  excellent  records  of  closed  gates 
and  good  emergency  provisions;  the  40,000,000- 
gallon  pump,  capable  of  ojierating  on  either  service. 
pro|>osed  by  the  water  division,  will  add  to  the 
reliability.  Boiler  capacity  is  adequate  and  all 
equipment  is  in  good  condition  except  some  of  the 
old  boilers,  which  are  usuable.  Steam  piping  is 
well  laid  out  and  installed,  but  additional  valves 
would  be  of  advantage  at  the  low-lift  station.  At 
least  thirty  days'  supply  of  coal  always  on  hand. 
Suction  and  discharge  piping  generally  well  ar- 
ranged. The  stations,  although  of  substantial  con- 
struction, in  good  condition,  and  with  well  guarded 
hazards,  are  not  of  fireproof  construction,  the 
various  sections  are  not  cut  off  by  fire  doors  and 
the  different  buildings  of  the  plants  are  mutually 
exposing.  The  inadequate  private  fire  protection  in 
all  and  distance  of  the  low-lift  pumping  station 
from  the  nearest  fire  station  may  lead  to  serious  in- 
terruption from  fire. 

Filtration  Plant  and  Storage  Reservoirs.  The 
total  available  content  of  the  various  basins  and 
chambers  at  the  filtration  plant  and  the  storage 
reservoirs  at  Baden  and  Bissell's  Point  is  2*1,000,- 
000  gallons,  or  nearly  twice  the  maximum  daily 
consumption.  Filters,  with  suitable  allowance  made 
for  units  out  of  service  for  cleaning,  are  of  adequate 
capacity  for  present  needs.  The  various  units  of 
the  filtration  plant  and  the  storage  reservoirs  are 
well  arranged  and  can  be  by-passed  through  many 
emergency  connections. 

.\fain  Supply  Conduits.  Main  supply  Conduits 
are  now  in  duplicate  from  Chain  of  Rocks  to  Bis- 
sell's Point ;  the  probability  of  interruption  of 
simply  from  the  failure  of  a  conduit  is  slight. 

Distributing  Reservoir.  Advantageously  located, 
well  constructed  and  at  an  elevation  to  give  good 
pressures  in  the  congested  value  district:  contains 
one  day's  average  consumption  on  Low  service  and 
ten  hours'  fire  flow. 

Consumption.  Consumption  is  moderately  high 
and  is  steadily  increasing:  it  can  be  materially  re- 
duced by  the  general  installation  of  meters,  as  tins 
been  frequently  demonstrated  under  similar  condi- 
tions in  other  cities.  Such  reduction  in  the  con- 
sumption would  defer  for  years  the  heavy  expendi- 
tures involved  in  obtaining  a  new  source  of  supply, 
which  the  present  rate  of  consumption  will  soon 
make  necessary,  as  well  as  increase  fire  protection 
in  all  parts  of  the  eitv. 

Pressures.  Pressures  are  well  maintained  at  the 
pumping  stations  and  in  the  congested  value  dis- 


trict. During  periods  of  extreme  consumption, 
pressures  in  the  High  service  and  in  the  southern 
part  of  the  Low  service  are  greatly  reduced  and  in 
a  few  places  are  too  low  to  furnish  good  fire  engine 
supply. 

Protection.  Reasonable  protection  for  the  con- 
Rested  value  district  requires  a  fire  flow,  in  excess 
of  maximum  domestic  consumption,  of  12.000  gal- 
lons a  minute,  with  a  distribution  system  capable 
of  delivering  this  amount  about  any  block,  and  with 
hydrants  so  located  as  to  deliver  two-thirds  of  this 
quantity  upon  any  large  fire  through  hose  lines, 
none  exceeding  000  feet  in  length;  in  addition  the 
arterial  system  should  Ik-  capable  of  delivering 
S.onn  gallons  a  minute  for  a  second  fire.  The  total 
quantity  includes  an  allowance  for  loss  from  broken 
service  connections  and  hydrants  left  open  inci- 
dental to  a  large  fire.  In  manufacturing  and  minor 
mercantile  districts,  5,000  to  10,000  gallons  are 
necessary.  Closely  built  residential  sections  of  3- 
story  and  higher  buildings  require  3,000  to  5,000 
gallons,  and  in  outlying  residential  districts  a  mini- 
mum of  1,500  gallons  is  needed.  Fire  flow  tests 
showed  that  these  quantities  are  generally  available 
under  ordinary  consumption  conditions,  but  that 
increased  consumption  in  extremely  warm  or  cold 
weather  would  leave  insufficient  quantities  in  some 
parts  of  the  south  end  of  the  city,  in  the  high  por- 
tions of  the  High  serv  ice  area,  and  where  the  grid- 
iron consists  of  long  lines  of  6-inch  mains. 

Mains.  Main  arteries  and  secondary  feeders 
form  a  system  which  is  generally  well  arranged, 
well  looped  and  of  adequate  strength ;  High  service 
arteries  are  very  long  and  show  a  high  friction 
loss  at  times  of  extreme  consumption.  Minor  dis- 
tributers are  fairly  well  gridironed  in  the  closely 
built  parts  of  both  services,  but  in  a  number  of 
localities  of  recent  development  there  are  many 
o-inch  mains  of  excessive  length  between  cross-con- 
nections; dead  ends  are  not  particularly  numerous. 
The  oldest  mains  are  badly  incrusted.  Several  im- 
portant mains  have  recently  l>een  damaged  by 
electrolysis. 

Gale  Calves.  The  system  is  fairly  well  equipped 
with  gate  valves  in  all  parts  of  the  city.  Valves  are 
systematically  inspected  and  maintained  in  very- 
good  condition. 

Hydrants.  Spacing  in  the  congested  value  district 
is  excellent  and  in  other  sections  fair  to  good. 
Hydrants  recently  installed  are  of  a  good  type  but 
over  a  sixth  of  the  total  number  are  of  the  obsolete 
underground  type;  only  a  small  proportion  have 
gated  connection  to  main ;  hydrants  are  in  good  . 
condition  but  considerable  trouble  is  caused  by  pro- 
miscuous use  by  those  not  connected  with  the  fire 
department  or  water  division. 


The  streets  of  Twin  Falls,  Idaho,  arc  occupied 
by  the  mains  of  Kim  Park  Water  Company,  and  an 
injunction  has  recently  lieen  issued  restraining  the 
city  from  interfering  with  the  mains  of  the  com- 
pany; except  that  the  city  is  authorized  to  make 
such  changes  as  may  be  required  b\r  construction 
work  in  streets  and  avenues,  but  is  required  to 
replace  the  mains  without  damage  to  the  system. 
The  city  proposes  to  tight  in  court  the  company's 
claim  to  rights  in  the  city  streets. 
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A  Constitution  of 
Industrial  Relations 

Principles  of  Industrial  Employment  Re- 
lations, including  Open  Shop,  Right  of 
Association,  Production,  Wages  and 
Management,  Hours  of  Labor,  Govern- 
ment, and  Public  Service  Employment 
as  recommended  by  the  Committee  on 
Labor  of  the  Associated  General  Con- 
tractors' of  America. 


To  promote  the  establishment  of  fair  and  satis- 
factory practical  relations  between  the  employers 
and  employes,  study  and  investigation  has  been 
made  for  the  Associated  General  Contractors'  of 
America  by  their  social  committee  on  labor, 
Leonard  C.  W'ason,  chairman  and  H.  J.  Bernnan, 
Tylor  Field,  (1.  O.  Muhlfeld.  F.  \V.  Smith,  and  C. 
P.  Waterman,  oflicials  of  important  construction 
interests  in  different  parts  of  the  country. 

Their  conclusion  is  that  in  the  struggle  to  in- 
terpret and  to  establish  relations  between  employers 
and  employes,  there  is  needed  a  declaration  of  prin- 
ciples so  basic,  so  wide  in  scope,  so  fair  in  applica- 
tion, so  clear  in  expression,  that  it  may  be  accepted 
as  a  constant  measure  of  the  justice  and  wisdom  of 
the  temporary  devices  that  must  be  framed  to  meet 
fluctuating  conditions. 
.  Such  a  declaration  the  committee  has  widely,  but 
unsuccessfully,  sought.  The  closest  approach  to  it 
they  have  found  in  the  Statement  of  Principles 
enunciated  by  the  Chamfxrr  of  Commerce  of  the 
United  States.  (February  2,  and  included  in 

Referendum  No.  '\\  on  the  report  of  the  committee 
on  Industrial  Relations  regarding  employment  rela- 
tions (  June  0,  1920*.  This  statement  is  as  follows: 

The  interest  of  the  public,  which  includes  every 
individual  in  the  community,  is  paramount.  It  is 
composed  of  interdependent  interests  whose  just 
balance  necessitates  that  impartial  justice  l>e  accord- 
ed to  every  individual. 

There  is  a  mutuality  of  interest  among  employers, 
employes,  and  investors.  Their  interests  as  well  as 
the  public  interest  must  Ik-  defined  and  protected 
and  to  this  end  public  opinion  must  be  kept  in- 
formed and  enlightened. 

The  limp'oymen'  Relation.  Every  person  pos- 
sesses the  right  to  engage  in  any  lawful  business  or 
occupation  and  to  enter,  individually  or  collectively, 
into  any  lawful  contract  of  employment  either  as 
employer  or  employe. 

The  Open  Shop.  The  right  of  employer  and  em- 
ploye to  enter  into  and  to  determine  the  conditions 
of  employment  relations  with  each  other  (  without 
reference  to  the  affiliation  or  non-affiliation  of  either 
with  any  organization )  is  an  individual  right  of 
free  contract  ]>os-c>sed  by  each  of  the  parties. 

Right  of  Association.  All  men  pissess  the  equal 
right  to  associate  voluntarily  for  the  aecomplish- 
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ment  of  lawful  pur|>oscs  by  lawful  means.  The 
association  of  men  whether  of  employers,  employes, 
or  others,  for  collective  action  or  dealing,  confers 
no  authority  over  and  must  not  deny  any  right  of 
those  who  do  not  desire  to  act  or  deal  with  them. 

Responsibility  of  Combinations.  The  public  wel- 
fare, the  protection  of  the  individual,  and  sound 
employment  relations  equally  require  all  associa- 
tions or  combinations  be  subject  to  the  authority  of 
the  State.  As  the  public  interest  is  paramount,  full 
publicity  of  facts  of  industrial  relations  is  neces- 
sary. 

Obligation  to  Secure  'Production.  To  develop, 
with  due  regard  for  the  health,  safety  and  well-be- 
ing of  the  individual,  the  maximum  capacity  and 
output  required  of  industry  is  the  common  social 
obligation  of  all  engaged  therein. 

Wages  and  Management.  The  wage  of  labor 
must  be  drawn  from  the  product  of  industry  and 
must  therefore  be  earned  and  measured  by  its  con- 
tribution to  production.  All  employes  are  entitled 
to  complete  business  information  in  matters  affect- 
ing the  terms  of  their  employment :  and  frankness 
is  essential.  In  order  that  the  worker,  in  his  own 
and  the  general  interest,  may  develop  his  full  pro- 
ductive capacity,  it  is  the  duty  of  management  to 
assist  him  to  secure  regular  employment  suited  to 
his  abilities,  to  furnish  him  with  incentive  and 
opportunity  for  self  improvement,  and  to  provide 
proper  safeguards  for  his  health  and  safety. 

Hours  of  Labor.  The  numl>er  of  hours  in  the 
work  day  or  week  in  which  required  maximum  out- 
put, consistent  with  the  well-being  of  the  workers, 
can  be  maintained  in  a  given  industry  should  be 
ascertained  by  careful  study  and  never  should  be 
exceeded  except  in  case  of  emergency.  One  day 
of  rest  in  seven,  or  its  equivalent  should  be  pro- 
vided. 

Adjustment  of  Employment  Relations.  Adequate 
means  satisfactory  l>oth  to  the  employer  and  to  his 
employes,  and  voluntarily  agreed  to  by  them,  should 
be  provided  for  mutual  discussion  and  adjustment 
of  employment  relations. 

0»»imimhi7v  of  Interest.  The  greatest  measure  of 
reward  and  well-being  for  l>oth  employer  and  em- 
ploye, and  the  full  social  value  of  their  service  to 
the  public  must  be  sought  in  the  successful  conduct' 
and  full  development  of  the  industrial  establishment 
in  which  they  are  associated.  Intelligent  and  prac- 
tical co-operation  kised  U{*>n  a  mutual  recognition 
of  this  community  of  interest  constitutes  the  true 
basis  of  sound  industrial  relations. 

Government  I'm pioy ■ment.  The  State  is  sovereign 
and  cannot  tolerate  a  divided  allegiance  on  the  part 
of  its  officers  and  servant*.  While  the  right  of 
government  employes,  national,  state  or  municipal, 
to  be  heard  and  to  secure  consideration  and  just 
treatment  should  be  amply  safeguarded,  the  com- 
munity welfare  demands  that  no  combination  shall 
be  permitted  to  prevent  or  impair  the  operation  of 
government  or  of  any  governmental  function. 

Public  Service  Employment.  In  public  service 
activities  the  public  interest  and  well -being  must 
he  the  (laramount  and  controlling  consideration.  The 
power  of  regulation  and  protection  exercised  by  the 
State  over  the  corporation  should  properly  extend 
to  the  employes  in  so  far  a-  may  In.-  necessary  to 
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assure  the  adequate,  continuous,  and  unimpaired 
operation  of  public  utility  service. 

The  Committee  on  Labor  of  the  Associated  Gen- 
eral Contractors  desire  the  greatest  possible  public- 
ity and  discussion  of  the  foregoing  statement.  It 
invites  constructive  criticism  in  order  to  perfect  this 
draft,  if  necessary. 

It  is  hoped  that  it  may  ultimately  be  widely 
adopted  as  the  guide  for  all  industrial  employment 
relations.  — —  — 

Immigration  in  1913  and  in  1920 

During  the  six  months  from  July  1,  1  * '  1  i>.  to 
December  31,  1019,  the  total  number  admitted 
was  162,883  and  departed  166,212— a  net  loss  of 
3,329.  In  the  same  six  months  of  1913  (the  last 
year  of  our  normal  immigration),  the  total  num- 
ber admitted  was  734,869,  and  departed  153,790— 
a  net  gain  of  581,079.  An  analysis  of  these  figures 
by  races  indicates  that  in  1913  there  was  an  in- 
crease in  39  of  the  40  races  listed. 

In  1919,  however,  twelve  of  the  races  that  nor- 
mally provide  the  bulk  of  our  unskilled  labor 
supply  including  Serbians,  Greeks,  Italians  and 
Roumanians,  show  a  total  decrease  of  86,102,  and 
six  other  races  that  also  usually  furnish  large 
numbers  of  unskilled  immigrant  workers  includ- 
ing Russians.  Ruthenians,  Bohemians,  and 
Lithuanians,  show  a  total  increase  of  only  2,159. 

The  eighteen  races  that  during  this  period 
show  an  increase  of  64,443  including  the  English, 
French,  and  Scotch,  do  not  generally  engage  in 
the  basic  agricultural  or  industrial  work  of 
the  country.  The  Mexicans  also  show  an  in- 
crease of  nearly  8,000,  but  they  were  generally 
admitted  under  bond  to  meet  the  agricultural 
needs  of  border  states.  It  has  been  stated  also 
that  more  than  half  of  the  total  number  admitted 
were  women  and  children  coming  to  join  mem- 
bers of  their  families,  while  practically  all  of 
those  who  departed  were  adult  male  wage 
earners. 

During  the  first  five  months  of  1920.  the  pre- 
liminary figures  for  the  Tort  of  New  York  (  which 
usually' handles  about  80' <■  of  the  total  immigra- 
tion and  emigration  for  the  country  )  show  a  net 
increase  of  38.288. 

Practically  all  of  those  who  left  the  United 
States  during  these  five  months  were  able-  bodied 
male  wage  earners.  Of  those  who  entered,  about 
half  were  women  and  children  and  a  large  part 
of  the  balance  were  natives  of  Italy  and  return- 
ing reservists.  Many  of  the  men  admitted  had 
previously  been  in  the  United  States  and  practi- 
cally all  of  them  had  definite  destinations  and 
knew  exactly  where  they  wanted  to  go. 

Comparatively  few  new  able-bodied  aliens  art- 
arriving,  as  a  number  of  the  European  countries 
do  not  yet  permit  men  of  military  age  to  leave 
their  borders.  Our  own  war  time  passport  regu- 
lations requiring  an  American  Consul's  vise  be- 
fore an  alien  is  allowed  to  board  a  vessel,  the 
enforcement  of  the  illiteracy  test  and  the  fact  that 
many  of  the  large  passenger  steamers  formerly 
bringing  in  immigrants  are  now  out  of  commis- 
sion, will  temporarily  retard  a  return  to  the  pre- 
war immigration  to  the  United  States. 
Escerpt  of  rfrtM  hiutd  by  the  Intrr-Racial  CotinrH. 


Our  Alert  Competitors 

Press  reports  state  that  exceptional  induce- 
ments are  offered  in  Peru  to  European  immi- 
grants who,  under  certain  conditions,  receive  free 
passage  to  Peru  from  any  part  of  Europe,  are 
granted  six  days  free  board  and  lodging  after 
arrival,  and  free  conveyance  to  any  part  of  the 
country,  besides  other  inducements. 

Evidently  the  government  of  Peru  realizes  the 
necessity  of  abundant  and  reliable  labor  to  develop 
her  great  natural  resources  and  has  set  about 
securing  it  in  a  rational  way.  In  the  present  dis- 
tressing conditions  throughout  Europe,  thi  *  can- 
not fail  to  be  alluring  to  thousands  of  sturdy 
peasants  who  would  probably  be  much  more 
desirous  of  coming  to  the  United  States  and 
would  respond  to  smaller  inducements  here. 

In  some  countries  the  war  losses  are  more  than 
counterbalanced  by  the  lack  of  supplies  and  capi- 
tal, and  the  peasants  are  and  will  be  encouraged 
to  emigrate.  This  is  probably  true  in  large  parts 
of  Germany,  Hungary,  Bulgaria  and  perhaps 
other  countries  whose  undesirables  we  may  well 
wish  on  the  most  remote  countries,  while  there 
will  be  an  abundance  of  other  and  more  desirable 
immigrants  knocking  at  our  doors  if  we  only 
open  to  them. 


Decreasing  Efficiency  of  Labor 

From  records  made  of  cargo  handling  at  New 
Orleans  on  three  ships  of  the  Morgan  Line,  it  is 
shown  that  in  fifteen  unloadings  in  1914,  7,h?2 
tons  of  cargo  were  handled  by  20,218  man-hours, 
about  2.6  man-hours  per  ton. 

Fifteen  unloadings  of  the  same  ships  in  1919- 
20  with  practically  the  same  cargoes  and  the 
same  workmen  showed  7.748  tons  handled  by 
28.638  man-hours,  about  3.7  man-hours  per  ton. 
showing  an  increase  of  41  per  cent  of  labor  and 
1  per  cent  additional  tonnage.  The  number  of 
pounds  handled  per  man-hour  has  decreased  from 
793  in  1914  to  547  at  the  present  time  showing  a 
loss  of  45  per  cent  efficiency. 

In  connection  with  this  record  it  is  interesting 
to  note  that  in  1"14  thirty-four  claims  aggregat- 
ing $100  were  paid  for  materials  stolen  from 
cargoes  handled,  while  in  1920.  under  the  same 
conditions,  there  were  paid  six  hundred  and  fifty- 
five  claims  aggregating  more  than  $20,000  for 
pilfering  from  the  cargoes  handled. 


Labor  Turnover 

The  monthly  labor  review  of  the  U.  S.  Bureau 
of  Labor  statistics  states  that  the  records  of  1°08- 
19  show  that  work  equivalent  to  the  full  time 
(3,000  hours  >  of  one  year's  labor  for  2,117.682 
worker-  involved  5.045.317  labor  changes  equi- 
valent to  considerably  more  than  a  complete 
annual  turnover  of  the  working  force. 


After  a  month's  strike  the  Brick  Contractors 
Association  and  Brick  Layers  Union  of  Pitts- 
burgh have  signed  an  agreement  giving  a  wage 
of  $1.50  per  hour. 
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Recent  Legal  Decisions 


ROAD  CONSTRUCTION  CONTRACTORS  HELD  ENTITLED  TO 
FILE  SECOND  BOND  AFTER  BID  ACCEPTED 

In  an  action  on  the  bond  of  a  surety  company 
securing  a  road  construction  contract,  at  the  in- 
stance of  a  materialman  who  furnished  materials 
and  labor  to  the  contractor,  the  defense  was  that 
before  executing  the  surety  bond  the  contractor 
had  given  a  bond  with  personal  security,  and  that 
the  surety  bond  was  unnecessary  under  the  law 
and  void.  This  case  is  illustrative  of  a  practice 
which  it  seems  is  becoming  common  in  Indiana 
— the  practice  of  bidders  on  public  works,  for 
the  purpose  of  saving  the  premium  on  the  bond 
in  case  they  should  not  be  the  successful  bidder, 
of  filing  a  bond  with  personal  surety  and  then,  if 
the  work  for  which  they  bid  should  be  awarded 
to  them,  of  giving  a  surety  company  bond  to 
cover  the  proposed  work,  with  the  idea  that  such 
bond,  when  approved  by  the  board  shall  in  all 
things  take  the  place  of  the  personal  bond  filed 
with  their  bid. 

If  it  were  conceded  that  there  was  no  legal 
necessity  for  the  filing  of  the  surety  bond,  and 
that  the  board  of  commissioners  had  no  right  or 
authority  to  approve  it,  the  Indiana  Appellate 
Court,  Massachusscts,  Bonding  &  Ins.  Co.  v. 
State,  127  NT.  E.  223,  thinks  that  it  does  not 
necessarily  follow  that  the  surety  bond  is  with- 
out legal  force  and  effect.  If  the  contractors, 
after  the  contract  had  been  awarded  to  them, 
for  any  reason  desired  to  procure  a  new  bond, 
and  thereby  relieve  their  former  bondsmen  from 
any  liability  to  answer  for  their  failure  to  pay 
for  labor  and  materials  furnished  to  them  on  ac- 
count of  the  construction  contract,  there  is  no 
statute  or  rule  of  law  preventing  such  action,  or 
which  would  render  such  bond  so  taken  void. 
In  such  case,  as  between  the  contractors  and  such 
new  surety,  or  between  such  surety  and  the  labor 
or  materialmen,  the  bond  being  otherwise  suffici- 
ent, any  action  by  the  board  of  county  commis- 
sioners approving  said  bond  would  be  entirely 
unnecessary,  and  as  between  the  parties  above 
named,  would  in  no  way  change  the  legal  effect 
of  the  bond. 

It  is  also  held  that  a  surety  company  cannot 
avoid  liability  on  such  a  bond  because  the  con- 
tractors failed  to  pay  the  premium,  nor  can  the 
contract  be  revoked  on  that  account.  Judgment 
for  plaintiff  was  affirmed. 

MECHANICS'  LIEHS-WORK^ASD  MATERIALS  FOR  PUBLIC 

New  York  Lien  Law  does  i  ot  permit  the  en- 
forcement of  a  mechanic's  lie:  against  the  land 
and  building  of  a  municipal  cr  -poration.  It  docs 
permit  the  enforcement  of  such  a  lien  against 
moneys  of  the  corporation  applicable  to  the  con- 
struction of  the  improvement.  When  labor  and 
materials  furnished  have  gone  into  the  construc- 
tion of  an  improvement  the  question  may  arise 
whether  there  are  any  such  moneys  to  which  a 
lien  can  attach.  Labor  and  materials  were  fur- 
nished to  the  builder  of  a  Carnegie  Library  for 


a  city  under  contract  with  a  committee  appointed 
by  the  philanthropist  on  a  site  furnished  by  the 
city.  The  New  York  Court  of  appeals  holds, 
Bexauer  &  I.emke  v.  Luke  O.  Burke  &  Sons  Co., 
127  N.  E.  329,  reversing  182  app.  Div.  924,  that 
the  parties  furnishing  the  labor  and  materials 
were  not  entitled  to  a  lien  on  the  balance  of  the 
philanthroptist's  funds  in  the  hands  of  the  com- 
mittee, but  due  the  builder,  on  any  theory  that  in 
substance  moneys  owing  by  the  committee  were 
owing  by  the  city.  The  lien  failed  for  lack  of  any 
subject-matter  to  which  it  could  attach.  There 
was  no  lien  on  the  building  by  force  of  consent 
to  the  improvement,  for  that  was  a  public  one  on 
the  land  of  a  municipal  corporation.  There  was 
none  on  the  corporate  moneys,  for  no  corporate 
moneys  were  applicable  to  the  contract.  There 
was  none  on  the  moneys  due  from  the  committee 
to  the  builder,  from  one  contractor  to  another 
for  none  is  given  by  the  statute.  Though  the 
building  contract  gave  the  committee  the  privi- 
lege of  withholding  payments  from  the  builder 
until  liens  had  been  discharged,  that  privilege 
could  not  create  a  lien  if  none  would  otherwise 
exist. 

WAIVER    BV    COUNTY    OF    NECESSITY    FOR  CONTRACT 


Where  a  contractor  for  repairs  on  a  county 
courthouse  did  not  furnish  the  bond  required  by 
the  contract,  and  there  is  no  requirement  that 
such  a  bond  should  be  given  aside  from  the  con- 
tract itself,  it  is  held.  Obelisk  Waterproof  Co.  v. 
Cloher,  11  Misc.  (X.  Y.)  182  N.  Y.  Supp.  303, 
that  the  board  of  supervisors,  by  accepting  the 
bond  which  was  executed,  and  permitting  the 
contractor  to  proceed  with  the  work,  waived  the 
giving  of  any  other  security. 

STOP  NOTICE  STATUTE  NOT  APPLICABLE  TO  WORK  ON 
PUBLIC  HIGHWAY 

The  California  Supreme  Court  holds,  Slavden 
v.  O  Dea.  189  Pac.  1066,  that  neither  section 'l  183 
nor  section  1184  of  the  California  Code  of  Civil 
Procedure,  providing  that,  in  cases  of  property 
which  is  not  subject  to  lien,  the  owner  shall  hold 
sufficient  money  to  pay  the  claims  of  persons 
serving  notice,  applies  to  work  on  a  public  street 
or  highway,  and  that  the  remedy  of  materialmen 
in  case  of  a  contract  let  by  the  public  authorities 
for  street  work  is  upon  the  personal  responsibil- 
ity of  the  contractor  and  his  sureties,  and  in  the 
case  of  a  private  contract  upon  a  public  highway 
under  section  1191,  Code  of  Civil  Procedure.  A 
large  part  of  the  work  upon  public  highways  in 
C  alifornia  is  done  under  the  Vrooman  Act  and 
its  amendments.  The  Supreme  Court  has  re- 
cently held  that  in  such  cases  the  stop  notice 
feature  of  section  1183  did  not  apply.  Adamson 
v.  Paonessa,  170  Pac.  880.  That  decision  was 
based  upon  the  fact  that  there  was  no  indebted- 
ness from  the  owner  to  the  contractor  to  which 
the  statute  could  apply. 
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NEWS  OF  THE  SOCIETIES 


J.  N  has  been  appointed 
and  chief 


of  the 


»ep*.  I -S — MICHIGAN  STATE  GOOD 
ROADS  ASSOCIATION.  Annual  meet- 
ing. Lanalne,  MJch.  President.  P.  T. 
Colicrovc.  Hastings,  Mich. 

Sept.  7-10 — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  An- 
nual convention,  Holyoke,  Mass. 
Si-crctary.  Frank  J,  GifTord.  715  Tre- 
mont   Temple,   Ponton,  Manx. 

Sept.  18-1T  —  AMERICAN  PUBLIC 
HEALTH  ASSOCIATION.  Annual 
convention  San  Francisco.  Cal. 

Sept.  20-23  —  SOUTHWESTERN 
WATER  WORKS  ASSOCIATION. 
Annual  convention.  St.  Charles  Hotel. 
New  Orleans.  La.  Secretary.  E.  L. 
Fulkcrson,  Waco,  Texas. 

Oct.  13-14 — AMERICAN  SOCIETY 
FOE  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  SL  Louis,  Mo. 
Secretary,  Charles  Carroll  Brown.  401 
Lincoln  Avenue.  Valparaiso,  Ind. 

Ort.  lf-23— INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. I5th  annual  convention. 
New  Orleans,  La.  Secretary.  C.  R. 
George,  Houston.  Texas. 

Jaa  25-27.  1891 — THE  AMERICAN 
WOOri  PRESERVERS  ASSOCIATION. 
Annual  convention.  Place  to  be  an- 
nounced. 


The  annual  summer  outing  of  the 
Connecticut  Society  of  Civil  Engineers 
was  held  at  New  London,  Connecticut. 
August  11.  The  program  included 
a  steamboat  trip  to  the  Groton  Iron 
W  orks  where  the  society  witnessed  the 
launching  of  the  9.400-ton  steam 
freighter  Hopatcong  and  were  enter- 
tained at  luncheon. 

Afterwards  the  society  and  their 
guests.  Gen.  VV.  Goethal's  and  Capt. 
Frank  T.  CaUc,  master  of  the  Holland, 
the  first  successful  submarine,  and 
builder  of  the  submarine  Fulton, 
visted  the  U.  S.  Submarine  Base 
where  they  were  received  by  Com- 
mandant Capt.  Oliver,  U.  S.  N,  At 
the  base  the  visitors  witnessed  a  base- 
ball game  by  their  own  nine  and  that 
of  the  officers  of  the  base.  An  in- 
spection of  the  new  railroad  draw 
bridge  over  the  Thames  river  and 
the  state  highway  bridge  converted 
day's  outing. 


UNITED  STATE* 

The  result  of  the  referendum  vote 
of  the  Chamber  of  Commerce  of  the 
United  States  on  the  twelve  principles 
of  industrial  relations  embraced  in  the 
[|iicstionnaire  recently  USUCd  has  been 
their  approval.  It  has  also  approved 
the  prohibition  of  strike  by  public 
utility  employees  and  favors  legisla- 
tion providing  tribunals  with  power  to 
enforce  adjudication  on  differences  be- 
tween public  utility  corporations  and 
their  employees. 

These  recommendations  upheld  open 
shop,  universal  right  to  engage  in  any- 
lawful  business  or  occupation,  collec- 
tive bargaining,  and  the  paramount 
consideration  of  public  interests. 

INTERNATIONAL  ASSOCIATION  OF 
MfSlCIPAl,  ELECTRICIANS 

The  2">th  annual  convention  of  the 
International  Association  of  Municipal 
Electricians,  will  be  held  at  New 
Orleans.  La.,  Secretary,  C.  R.  George, 
Houston.  Texas.  The  date  will  be 
arm  uttccd  later. 


LITTLE  ROCK  ENGINEERS  CLUB 

At  a  meeting  held  July  24  the  Little 
Rock,  Arkansas.  Engineers  Club  voted 
to  petition  the  next  legislature  to  pass 
a  bill  appointing  an  examining  board 
and  requiring  that  engineers  should  be 
examined  and  licensed. 

FEDERAL   POWER  COMMISSION 

The  federal  power  commission  has 
divided  the  United  States  into  five 
administrative  districts  with  head- 
quarters in  Washington.  St.  Paul,  St. 
Louis,  Denver  and  San  FVancisco. 

The  work  of  the  commission  will  he 
classified  as  engineering  accounting, 
statistical,  regulatory,  licensing,  legal 
and  operation. 

PROBLEMS  THAT  CITIES 
ARE  STUDYING  WITH 
EXPERTS 


Minneapolis.  St.  Paul,  and  the  Uni- 
versity of  Minnesota  arc  endeavoring 
to  secure  priority  of  license  to  utilize 
the  power  generated  at  the  federal 
high  dam  in  the  Mississippi  River  be- 
tween St.  Paul  and  Minneapolis. 
Mayor  L.  C.  Hodgson  of  St.  Paul, 
Major  J.  E.  Meyers  of  Minneapolis 
and  Fred  B.  Snyder,  president  of  the 
Board  of  Regents  of  the  University 
of  Minnesota  form  the  Board  of 
Municipal  Electric  Corporation  which 
will  present  the  plea  as  soon  as  the 
Federal  Power  Commission  is  organ- 
ized. 

If  the  license  is  granted,  the  muni- 
cipal electric  corporation  will  install  a 
POWER  PLANT  at  the  dam,  an  elec- 
tric distribution  system  to  develop  and 
dispose  of  from  15.000  to  20.000  horse- 
power, sufficient  to  supply  all  the  needs 
of  the  state  university  besides  afford- 
ing power  for  municipal  works  in  St. 
Paul  and  Minneapolis. 


Costello,  J.  W..,  has  been  appointed 
head  of  the  division  of  streets,  New- 
ark. N.  J„  in  charge  of  repaying  and 
maintenance  of  streets,  street  regula- 
tion, and  street  cli 


PERSONALS 


Cadwalader,  W.  S.  superintendent 
of  streets.  Trenton,  N,  J.  died  Julv  IT. 

'  Mi  - 


Piper,  R.  B.  city  engineer  of 
cine  Hat,  Alta.,  died  July  19th. 

I -eland.  O.  M.,  has  been  appointed 
dean  of  the  College  of  Engineering 
and  Architecture  and  the  School  of 
Chemistry  of  the  University  of  Minne- 
sota. 

Joyner.  F.  H..  has  resigned  as 
county  mad  commissioner  of  Los 
Angeles,  Calif,  to  accept  the  position 
as  consulting  engineer  for  corpora- 
tions  in   Los  Angeles. 

Jones.  G.  W",  has  been  appointed 
road  commissioner  of  Los  Angeles 
County.  Calif. 

Nccson.  J.  H..  has  been  made  acting 
head  of  the  Philadelphia  Bureau  of 
Highways. 

Johnston,  J.  H..  has  been  appointed 
superintendent  of  highways,  Provi- 
dence, R.  L 


Hines.  Brig.  Gen.  Frank  T.,  has  been 
appointed  chief  engineer  of  the  recent- 
ly created  inland  and  coastwise  water 
way  service  of  the  U.  S.  War  Dept. 

Hcman,  August,  mayor  of  Univer- 
sity City,  Mo.,  and  president  of  the 
Hcman  Construction  Company,  St. 
Louis,  Mo.,  died  July  13. 

Terrill,  E.  J.,  has  been  appointed 
resident  engineer,  Federal  Aid  Road 
Project  No.  37.  Independence,  Kansas. 

Glaeser.  Frederick,  has  been  ap- 
pointed landscape  engineer  and  super- 
intendent of  parks,  Trenton,  N.  J. 

Ford.  Geo.  B..  has  been  appointed 
director  of  the  city  planning  depart- 
ment of  the  Technical  Advisory  Cor- 
poration, New  York  City. 

Barthlomew,  Harland.  has  been  ap- 
pointed consulting  engineer  for  draft- 
ing a  zone  law  for  Washington,  D.  C 

Ford.  George  B-.  has  been  appointed 
director  of  the  City  Planning  Depart- 
ment of  the  Technical  Advisory  Cor- 
poration. 132  Nassau  St.,  New  York. 
Also,  he  has  recently  been  retained  as 
advisor  on  foreign  housing  to  the  V. 
S.  Senate  Committee  on  Reconstructino 
and  Production.  Mr.  Ford  has  recent- 
ly completed  a  long  engagement  in 
France  where  he  was  city  planning 
consultant  to  many  of  the  cities  of  the 
devastated  areas,  including  Rheims. 
Arras  and  Soissons. 

Preble.  S.  E.,  has  been  elected  vice 
president  and  general  manager  of  the 
Industrial  Planning  Corporation, 
Buffalo.  N  Y. 

Forbes.  Hyde,  has  opened  an  'engi- 
neering office  in  Los  Angeles, 

Fredenhagen,  B.  B.,  has  been  ap- 
pointed resident  engineer,  Federal  Aid 
Road    Projects   44    and    45,  Salina. 

Kansas. 

Wengcr.  F-.  C.  has  been  appointed 
resident  engineer.  Federal  Aid  Road 
Project  22,  Garden  City.  Kansas. 

Schwab,  J.  E„  has  Wn  appointed 
city  engineer  of  Alton.  111. 

Vcrharcn.  A.  W,  has  been  appoint- 
ed city  engineer  of  Helena,  Mont. 

Ferguson,  H.  F.,  has  been  appointed 
chief  sanitary  engineer  of  the  Illinois 
Department  of  Public  Health. 

Garrett.  Geo.,  has  been  appointed 
city  manager  of  LaGrange,  Ore. 

Focht.  John  A .  has  l»een  appointed 
engineer  of  Rockwall  County,  Texas. 

Montgomery.  Julian,  has  been  ap- 
pointed city  engineer  of  Wichita  Falls, 
Texas. 

Clark,  W.  H„  has  been  appointed 
consulting  engineer  to  the  highway 

department  of  the  state  of  New 
Jersey. 
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Tire  sm  vi .lode n 

The  accompanying  engravings  illus- 
trate the  description  of  the  Shuvcloder 
published  in  Public  Works,  on  Au- 
gust 7,  Page  Ml. 

This  machine,  manufactured  by  the 
I-ake  Superior  Loader  Co..  especially 
for  loading  muck  and  spoil  in  tunnels 
and  in  narrow  trenches,  can  lie  oper- 
ated in  a  transverse  clearance  of  5  feet 
and  a  vertical  clearance  of  7  feet ;  it 
commands  a  transverse  width  of  11 
feet  and  can  load  at  a  hciglith  of  50 
inches  above  top  of  rail.  The  bucket 
which,  in  the  large  engraving,  is  shown 
in  the  lowest  position,  previous  to 
commencing  the  cycle  of  operations, 
is  actuated  directly  by  four  pneumatic 

Slittdcrs  operating  with  a  pair  of 
otted  links  and  a  rope-driven  revolv- 
ing mechanism  that  impart  to  the 
bucket  a  thrusting,  lifting,  and  re- 
volving motion  with  a  reciprocating 
action  and  return  movement  closely 
simulating  the  operations  of  hand 
shoveling. 

The  operating  views  show  the  ma- 
chine in  position  in  a  tunnel  drift  at 
each  point  in  its  cycle  of  operations. 


city  to  provide  for  expansion  and  con- 
traction. Its  use  insulates  paving 
blocks  and  greatly  decreases  the  noise 
of  traffic. 

Tarvia  Mastic  Filler,  is  a  special 
grade  of  paving  pitch  for  use  with  hot 
sand  for  wide  joints  in  brick  and  wood 
pavements  and  for  narrow  joints  in 


ftITt'VRT,OI>Rlt  MoVXTKn  OV  PORTABI.K  THAr-K 


Special  provision  is  made  to 
avoid  heavy  stresses  or  injury 
to  the  machine  when  the  bucket 
encounters  unusually  great  re- 
sistance. The  machine  has  a 
rated  capacity  of  4i  tons  per 
hour  when  operated  by  air  un- 
der NO  pounds  pressure,  and 
requires  only  one  man  to  han- 
dle it  except  when  it  is  moved 
by  hand  on  the  narr>>w-gauge 
track,  an  operation  which  is  easily  ef- 
fected, corresponding  to  the  move- 
ment of  a  2-ton  dump  car,  and  avoid- 
ing the  expense  and  complication  of 
locomotive  gear. 

IIVHHKTT    I'UIM.  PITCH 

A  small  pamphlet  just  issued  by  the 
Barrett  Company  describes  tin-  use  and 
advantages  of  cold  tar  pitch  for  water- 
pitch  joints  and  fillers  in  brick,  stone 
block,  and  wood  block  pavements.  No. 
1  is  unaffected  by  water,  alkalis,  street 
acids,  oil  and  gasoline,  or  any  other 
matters  commonly  found  in  streets 
and  roads. 

I'  is  strongly  adhesive  and  cohesive 
and  has  sufficient  elasticity  and  ptasti- 


s'oni.-  pavements. 

The  method  of  application  is  des- 
cribed and  is  illustrated  by  halftones 
of  the  work  in  progress  and  the 
equipment  required  for  various  kinds 
of  pavement,  and  users  are  cautioned 
not  to  overheat  the  pitch,  not  to  use 
coarse,  cold,  or  damp  sand  with  it,  and 
not  to  let  water  get  into  the  tar  kettle. 

VMKIIM  IV    I.V-l  ltAX  K   l-IHK    I  V- 

otm  to. 

The  American  I-a-France  Fire 
Engine  Co.  Inc..  announce  the  ship- 
ment during  July  of  39  pumping 
engines  and  cars  to  Japan  and  to 


Sllt  \  EI.ODER  OPERATING 


Tl'NSEL 


points  in  17  different  states. 
They  aUn  announce  the 
sale  during  the  same  of  CO 
similar  pieces  of  equipment 
to  different  cities  in  the 
United  States,  ten  of  these 
sales  being  repeat  orders. 
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KOKHItlMi  mi\mii  \   MIX  Kit 

Under  this  title  the  Kochring  Ma- 
chine Company  has  issued  catalog  N'o. 
23,  containing  nearly  one  hundred 
pages  illustrating  and  describing  con- 
crete mixers  and  other  equipment  for 
building  construction  purposes. 

Special  attention  is  given  to  a  de- 
tailed explanation  of  the  three  distinct 
actions  involved  in  the  concrete  mix- 
ing and  the  operation  of  the  discharge 
mechanism  that  effect  a  remixing  pro- 
cess 10  which  the  high  strength  of  test 
cubes  made  from  concrete  mixed  in 
these  machines  is  attributed.  It  is  also 
due  to  the  measurement  and  control 
of  the  amount  of  mixing  water  by  the 
automatic  measuring  tank  and  to  the 
regulation  of  time  by  the  batch  meter. 


supplied.  An  auxiliary  friction  hoist- 
ing drum  is  also  supplied  if  ordered 
for  light  service  such  as  elevating  con- 
crete, timber,  or  mortar  in  buildings. 

The  catalog  contains  convenient 
tables  showing  the  quantity  of  con- 
crete for  1-inch  slabs  with  dimensions 
up  10  12  Vi  x  22  feet;  quantity  of  con- 
crete in  beams,  girders  and  columns 
from  S  to  36  inches  square  and  from 
4  to  .16  feet  long;  the  quantity  of  con- 
crete in  footings  from  1^'  to  12  feet 
square  and  28  inches  to  30  inches 
deep;  the  amount  of  screened  1-inch 
stone  and  of  screened  and  unscreened 
2  4r  -inch  stone  and  of  %  -inch  gravel 
required  for  1  yard  of  rammed  con- 
crete in  any  one  of  more  than  40  vary- 
ing propositions. 


DAXHIR   104-8   MIX  El:;    4    KT  CA- 
PACITY': GASOLINE  EN'S  IN  E 

The  principal  features  and  details 
of  the  machine  arc  clearly  described 
with  special  reference  l<i  design  and 
operation  of  the  discharge  chute,  drum 
track  and  drive,  framework  and  truck, 
charging  skip,  centralized  control,  and 
ample  boiler  and  engine  capacity  f<  r 
steam,  gasoline  or  electric  service. 

Specifications  and  illustrations  .ire 
given  of  mixers  with  rated  capacities 
for  2!».  21.  14.  10.  and  7  cubic  feet  of 
wet  mix.  A  convenient  table  is  given 
showing  the  quantities  of  cement  and 
aggregate  required  for  one  batch  for 
tick  of  the  five  sizes  of  machines  and 
for  either  of  nine  ordinary  proportions 
of  concrete  or  for  a  1  :i5  mixture  of 
cement  and  gravel. 

There  arc  also  very  clear  and  specific 
instructions  for  the  operation  of  the 
construction  mixers  and  for  the  ad- 
justment and  operation  of  the  water 
measuring  tanks. 

Besides  the  construction  mixers 
above  noted,  the  catalog  gives  com- 
plete data  of  the  Dandie  mixer,  a  port- 
able machine  of  lighi  weight  and  re- 
liable construction  made  in  two  sizes 
with  capacities  of  4  or  7  seven  cubic 
feci  of  mixed  concrete  per  batch  and 
capable  of  accomodating  ft  and  10  feet 
respectively  of  unmixed  material,  and 
of  discharging  hcavv  concrete  in  10 
to  12  seconds  and  sloppy  concrete  in 
15  to  IT  seconds. 

These  machines  are  convenient  for 
small  work  and  for  special  service  on 
large  mixers.  They  are  operated  by 
Fuller  &  Johnson  gasoline  engines, 
have  dust  proof  bearings  wherever 
possible,  and  are  designed  with  a  low- 
charging  arrangement  permitting  the 
machine  to  be  supplied  direct  from 
wheelbarrows  when  necessary,  al- 
though   pivoted    charging    skips  are 


VOt  RS,  FOR  GOOD 

An  illustrated  40-page 
pamphlet  entitled  "Yours 
For  Good  Roads"  and 
issued  by  the  Smith 
tc  Sons  Mfg.  Co.  in 
the  interest  of  Royal 
road  machinery,  illns- 
tratcs  and  describes 
wheel  scrapers  with  spe- 
cial fore-truck  and  pan- 
hook  attachment  and 
adjustable  skein.  It  also 
illustrates  various  types 
of  buck,  tongue  and 
drag  scrapers,  the  Mon- 
arch road  drag  with 
detachable  blades,  rail- 
road   and  township 
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traction  graders.  Royal  rock  crushers, 
and  Royal  reversible  road  rollers. 

The  Royal  standard  reversible  r«jad 
grader  has  an  extra  long  draw  hc'im 
that  keeps  the  blade  in  the  ground  bet- 
ter and  makes  the  grader  run  stead- 
ier. The  7-foot  adjustable  blades  are 
capable  of  being  extended  to  a  length 
of  9Vi  feet  for  embankment  work, 
thus  requiring  less  power  and  giving 
greater  economy  in  operation. 

The  circle  for  the  ; evolving  blade  is 
made  of  high  carbon  stee'  with  teeth 
specially  cut  to  fit  the  r»\ctfe  worm 
gear  by  which  it  is  easily  and  quickly 
operated. 

The  Royal  standard  scarifier  is  an 
attachment  interchangeable  on  the 
Royal  standard  or  Royal  special  engine 
grader  and  has  eight  teeth  made  of 
tool  steel  strongly  anchored  by  two  U- 
bolts  to  the  heavy  cast  iron  beam.  It 
weighs  ftoo  pounds,  and  has  teeth  1 * 
inchc  square  and  It*  inches  long. 


versible  road   graders,   new  highway 


HIGH      HALL      WHEEL  SCRAl'KK 
WITH  AUTOMATIC  END  11ATK 


KOYAL  STANI»Ai:i»  SCAKIKIEIt  W  ITH  DETACHABLE 
Hi  \  lij-IN.  TEETH 


The  K.  C.  Highball  wheel  scrapers 
are  all  fabricated  without  hot  bending, 
thus  avoiding  injury  to  the  hardened 
Surface  of  il:c  special  steel.   They  arc 
provided  with  automatic- 
ally working  end  gates  and 
have  a  new  draft  hook 
lug  on  the  pan  made  in  the 
form  of  a  continuous  loop 
that  avoids  difficulty  from 
the  opening  of  a  hook  lug. 


JACOB  i.ow  r.\«-Ti  in 
Jacob  Lowenstein  has 
opened  an  office  in  the 
Equitable  Trust  Building, 
N'ew  York  City,  as  con- 
ulting  engineer  and  for 
cchnical  knowledge  ser- 
vice and  for  services  in 
purchase  of  steel  for 
buildings,    bridges  and 


ItOYAL  STANHAIII"  KKVEItSlIILE 
lt«»AI»  OltAliEl!  W  ITH  EXTENSION 
HLAHE  ADJUSTMENT 


>ther  structures. 
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SIXTIETH  STREET  TUNNEL.  UNDER  QUEEN8BOROUOH  BRIDGE  APPROACH 

Arch  LlnlnK  Supported  on  I'llasler*  to  Imtmm  Clearance  for  Construction  Operation!  Adjacent  to  Bulkhead  at 
l.ni]  „f  Suli;i.|'i'"<is  s.-.  ilon.    HilftKi.  rs  >u  Imminently  Unclosed  In  Side  IV* tin. 
The  construction  of  this  tunnel  will  be  di-xcriurd  In  next  week's  Issue. 

IN  THIS  ISSUE 

Building  a  t'oncretc  Roadway  in  Halves  I  :•-]>•  •■  t  mi  Milwaukee  Water  Supply 

«"<>vi  of  Oa—tl UXltOal  Accidents  Construc-tinR  Water  Supply  Works  of  Wimil|»eg 

Georgia's  Highway  System  Excavating  by  Power  under  a  Building: 
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The  Theory  of  Watertightness  of 

Lackawanna  Steel  Sheet  Piling 


Water  pressure  tightens  the  cofferdam. 
Alternate  Steel  Sheet  Piles  are  in  direct  contact  with 
bracing  at  both  fingers  (or  flanges  J. 
Intermediate  Steel  Sheet  Piles  are  acted  upon  by  out- 
side pressures  during  unwatcring,  forcing  them  into 
direct  contact  on  two  lines  in  each  interlock. 
A  small  amount  of  cinders,  when  cofferdam  is  under 
pressure,  will  close  any  spurt  or  leak  at  the  interlocked 
joints  between  the  sheet  piling  sections. 

We  Also  Offer  for  Belter  Construction 


H  canncs 


Concrete  Reinforcing  Bars 


Recommendations  for  Const  met  ion  of  Siafle-Wall 
Steel  Sheet  Piling  Cofferdam., 

Sink  bracing  in  cage  form  if  possible. 

Assemble  Steel  Sheet  Piling  if  possible,  using  bracing 

as  assembling  or  driving  forms. 

Fill,  but  do  not  pack  interlocks.  Use  only  materials 
that  will  crush  (cinders),  or  sweel  (wheat).  Do  not 
splice  Steel  Sheel  Piling  unless  construction  demands, 
but  if  splicing  is  necessary  burlap  or  canvas  blanket 
washers  applied  with  hot  tar  on  pressure  side  of  t  ile 
should  be  used  at  the  splices. 

[ackauMinna  Steel  Company 


General  Sales  Offices  and  Works 


ATLANTA 
BOSTON 
BUFFAIX) 
CHICAGO 


CINCINNATI 
l  I.KVKIiANn 
liKTK4.IT 
NKW  YORK 


Lackawanna,  N.  T 

1'HII.AKKI.PHTA 
ST.  MrVIS 

sax  FRAxnsro 


The  BfeaMUm  Unr  combines  mriNimnm  l>uiiihii|r  surface,  mini- 
mum Weight,  nntl  uniform  strength.  The  ltomlln.|f  surface  is 
1.5  |xt  iriil  gmter  thiin  thai  of  a  plreti  Miuare  l>«r  of  equal 

nominal  llae.   The  rroM-aCclkHud  area  i-.  practically  the  same 

at  all  points  ii ml  tl>r  rrjitil.-.r  surface  facilitates  fabrication  ami 

handling. 


Licensees  far  the   Manufacture  of  Lackawanoa  Steel   Sheet   Pilinf  • 

For  Great  Britain  and  British  Colonies  in  Eastern  Hemisphere:  Carga 
Fleet-Iron  Co.  Ltd..  Middlrshorouf  h,  England.  For  France,  Italy, 
Spun.  French  Colonic*  .01. 1  I'rotectorati"-.  Italian  Colonies  and  Spanish 
t atonies  i»  the  Eastern  Hemisphere:  t  ie  des  F<ot:es  &  Aciertes  de  la 
Marias  et  d'Homecourt,  I'aris,  France. 

Sole   Exporter  for  Other  Countries:  Consolidated  Steel  Corporation, 

Iff  Itro.^dviav.  New  York. 

m  e 
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Building  a  Concrete  Roadway  in  Halves 


Heavy  travel  has  been  maintained  continuously  on  a  New  York  State  High- 
way while  a  concrete  pavement  has  been  constructed  which  occupies  the  com- 
plete width  of  the  embankment. 


CONSTRUCTING  THE  SBCONO  HALF  OF  A  CONCRETE  PAVEMENT. 
Nun-  that  the  Pavement  Extendi  to  Within  a  Few  Incites  of  the  Feme  and  T'affic  i»  I'ling  the  Finished  Hal f  of  the  Road. 


To  build  a  20-foot  concrete  roadway  on  an 
embankment  22  feet  wide  and  meantime  keep 
the  road  open  for  a  traffic  of  4.500  or  5,000  auto 
mobiles  a  day,  a  considerable  part  of  which  pass 
during  the  night,  was  the  problem  which  con- 
fronted the  State  Highway  officials  of  District 
No.  1,  New  York  State,  and  the  contractor  to 
whom  the  work  was  let,  Louis  Petrillo. 

The  work  referred  to  was  a  section  about  a 
quarter  of  a  mile  long  which  formed  a  part  of  a 
contract  of  considerably  greater  length,  being  a 
point  where  the  Tost  Road  between  New  York 
and  Albany  crosses  a  low,  swampy  place  on  an 
embankment  about  10  feet  high  in  the  town  of 
Harmon.  This  road  gets  practically  all  of  the 
traffic  hetween  New  York  and  all  Hudson  river 
points,  and  much  of  that  from  New  York  to  the 
Rerkshires  and  other  New  England  points.  A 
part  of  this  traffic  consists  of  motor  trucks  of  all 
weights  up  to  the  heaviest  permitted  by  the 
state  law.  which  is  25,000  pounds,  and  undoubt- 
edly some  infringements  of  the  law  exceeding 
this  limit. 


No  detour  which  would  be  practicable  for  the 
heavy  trucks  was  available  except  one  which 
would  add  about  12  miles  to  the  distance,  and  it 
was  therefore  decided  to  endeavor  to  maintain 
traffic  over  the  road  in  question  during  construc- 
tion, and  this  was  made  a  provision  of  the  con- 
tract. This  necessitated  the  building  of  the  road 
in  two  longitudinal  halves,  traffic  being  carried 
on  one  half  while  the  other  was  under  con- 
struction. 

The  road  was  designed  as  a  concrete  pavement 
20  feet  wide,  8  inches  thick  in  the  center  and  7 
inches  at  the  sides.  This  was  one  of  last  year's 
contracts  and  did  not  call  for  reinforcement,  as 
do  all  of  the  contracts  being  let  in  1920.  The 
road  was  an  old  macadam  one  and,  with  the 
shoulders,  gave  sufficient  width,  when  one  half 
was  torn  up  for  the  construction  of  the  concrete 
pavement,  to  permit  traffic  to  pass  on  the  other 
half  if  care  was  used. 

The  exception  to  this  was  the  enihankment 
referred  to,  which  was  only  22  or  23  feet  wide 
on  top  between  the  fences  which  lined  the  two 
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sides.  When  one  half  had  been  turn  up  for 
laying  the  first  strip  of  concrete,  it  was,  of  course, 
impracticable  for  two  lines  of  traffic  to  pass  on 
the  other  half,  and  the  same  was  true  after  the 
first  half  of  the  concrete  had  been  laid  and  during 
construction  on  the  other  half.  It  has  therefore 
been  necessary  for  the  traffic  to  be  strictly  regu- 
lated, traffic  in  one  direction  across  the  embank- 
ment being  held  up  while  that  in  the  other  passed, 
then  the  second  line  was  held  up  while  those  in 
the  opposite  direction  passed  through.  It  was 
found  necessary  to  keep  members  of  the  State 
Police  constantly  on  hand  to  regulate  this  traffic. 

This  regulation  of  the  traffic  by  no  means  elim- 
inated the  contractor's  difficulties.  W  ith  only 
about  a  foot  of  road  between  the  finished  pave- 
ment and  the  fence,  there  was  no  room  for  the 
use  of  wheelbarrows  and  barely  sufficient  for  the 
finishers  to  use  float,  belt,  etc.  As  there  was  no 
room  along  the  side  of  the  road  for  piling  the 
aggregate,  the  stone  and  sand  were  placed  in 
alternate  piles  on  the  subgradc  and  these  occupied 
the  entire  width  of  the  half-road  under  construc- 
tion. This  left  no  room  for  a  wheelbarrow  run 
over  the  subgradc. 


COKSTHrtTlON  OCCUPIES  L.NTIKK  WIDTH  <»i  EMBANK 
MKNT 

The  piles  of  stone  and  sand  were  alternated, 
so  that  it  was  necessary  that  one  of  these  be 
carried  from  the  pile  to  the  mixer  by  a  wheel- 
barrow or  other  method.  The  strip  being  some- 
thing less  than  a  quarter  of  a  mile  long,  the  con- 
tractor did  not  think  it  worth  while  to  install  any 
special  contrivances  for  meeting  this  difficulty, 
but  is  reiving  entirely  upon  wheelbarrow  and 
shovel  for  handling  the  aggregate. 

The  fir-1  half  strip  was  finished  early  last  win- 
in.  and  the  other  side  is  now  under  construction. 
Tin-  contractor  began  work  on  the  second  half 
of  the  embankment  on  Monday,  July  l'Hh  ton 
which  date  the  work  was  visited  by  the  writer  i 
and  over  200  feet  was  completed  that  day  and  it 
was  anticipated  that  between  200  and  250  feet  a 
day  could  be  maintained  as  the  rate  of  construc- 
tion. 

The  broken  stone  had  all  been  deposited  in 
piles  along  the  subgradc  before  the  contractor 
began  on  this  strip.  The  sand  is  obtained  from  a 
bank  only  a  short  distance  from  the  work,  and 
only  a  few  piles  are  maintained  ahead  of  the 
mixer.  The  piles  are  spaced  a  distance  apart 
equal  to  the  length  of  pavement  that  can  be  laid 


from  one  position  of  the  mixer.  When  the  con- 
crete has  been  laid  as  close  as  possible  to  the 
mixer,  this  is  moved  until  the  skip  is  close  to 
the  next  pile  of  aggregate.  Ihe  sand  or  stone, 
as  the  case  may  be,  (whichever  material  is  near- 
est the  mixer)  is  shoveled  into  the  skip,  and  the 
other  aggregate  is  brought  to  the  mixer  in  wheel- 
barrows which  have  to  pass  over  only  the  few- 
feet  separating  the  piles  of  aggregate,  the  traffic 
being  held  up  for  the  15  to  Ml  seconds  necessary 
for  this.  Kxccpt  for  this,  the  traflic  is  not  held  up 
and  is  practically  continuous  throughout  the  day. 

The  concrete  is  mixed  with  a  1-ootc  batch 
mixer,  which  discharges  it  on  the  subgrade  by 
means  of  a  sectional  chute.  Seven  men  are  used 
getting  the  sand  and  stone  into  the  skip  and 
adding  the  cement.  An  engineer  runs  the  mixer, 
and  four  men  on  the  wet  end  of  the  mixer  dis- 
tribute the  concrete  and  finish  the  surface.  For 
the  latter  purpose  they  use  first  a  wooden  screed, 
which  is  followed  by  a  roller,  this  by  a  thin 
board,  and  the  final  surface  is  given  by  use  of  a 
belt.  In  the  use  of  these  finishing  appliances  it 
is,  of  course,  necessary  for  one  man  to  stand  on 
the  completed  pavement,  but  by  keeping  close 
to  the  edge  of  this  there  is  room  between  him 
and  the  fence  for  traffic  to  pass.  Not  all  drivers 
are  as  careful  as  they  should  be,  and  there  is  some 
danger  attached  to  this  work  and  occasionally 
one  of  the  men  is  struck  by  the  wheel  guards, 
although  so  far  no  serious  injuries  have  occurred. 
In  addition  to  the  seven  men  on  the  dry  end  and 
four  men  on  the  wet  end  of  the  mixer  and  the 
engineer,  there  is  one  man  dressing  the  grade 
after  the  aggregate  has  been  removed  from  it  and 
before  the  concrete  is  placed.  These  thirteen 
men,  with  the  foreman  and  water  boy,  constitute 
the  gang. 

The  same  plan  of  constructing  the  pavement 
in  10-foot  strips  has  been  adopted  for  all  of  this 
contract.  The  difficulties  for  contractor  and 
highway  department,  as  well  as  the  incon  vein 
ence  to  trattic,  are  not  so  great  over  the  wider 
parts  of  the  road;  but,  even  taking  the  contract 
as  a  whole,  the  engineers  of  the  highway  depart- 
ment find  so  many  objectionable  features  con- 
nected with  the  plan  that  they  probably  will  not 
adopt  it  for  any  tuture  construction  if  it  is  possi- 
ble to  locate  detours. 

The  work  is  being  done  under  the  supervision 
of  J.  B.  Egbert,  county  assistant  engineer.  'Ihe 
division  engineer  fur  this  division  of  the  state 
highway  system  is  James  H.  Sturdevant,  with 
headquarters  at  Foughkeepsie. 

Limiting  Truck  Loads 

The  City  of  St.  Louis  has  passed  an  ordinance 
prohibiting  the  excessive  loading  of  trucks  and 
providing  fines  of  from  $5  to  $500  for  violations 
of  the  ordinance.  A  maximum  total  load  of  28.- 
000  pounds,  a  maximum  axle  load  of  22, -400 
pounds,  and  a  maximum  load  of  800  pounds  per 
inch  width  of  tire  are  prescribed.  Permits  may, 
however,  be  secured  under  certain  conditions  for 
the  transportation  of  loads  in  excess  of  these 
amounts  to  be  hauled  over  certain  specified 
routes. 


Digitized  by  Google 


Aronrr  ii,  I  WO  I'  I'BLIC 

Traffic  on  Pennsylvania  Highways 

A  traffic  census  was  taken  on  sections  of  the 
Lincoln  Highway  and  the  William  Penn  High- 
way in  Pennsylvania  on  July  25th  and  2bth, 
traffic  being  counted  at  ten  points  on  the  former 
and  at  three  points  on  the  latter 

Th«  heaviest  traffic  was  found  in  Chester 
county  on  the  Lincoln  Highway,  where  3,877 
passenger  cars  and  82  trucks  were  counted  on 
Sunday,  July  25th.  and  2,:J01  passenger  cars  and 
1,013  trucks  on  the  following  day.  There  were 
also  125  motorcycles  and  33  teams  on  Sunday 
and  43  motorcycles  and  74  teams  on  Monday. 

On  the  William  Penn  Highway  the  heaviest 
traffic  was  found  on  the  section  between  Bethle- 
hem and  F.aston.  On  Sunday,  July  25th,  3,243 
passenger  cars  and  75  trucks  were  counted,  and 
on  the  following  day  1,002  passenger  cars  and 
270  trucks.  In  addition  there  were  159  motor- 
cycles and  8  teams  on  Sunday  and  60  motorcycles 
and  25  teams  on  Monday. 

One  section  of  the  William  Penn  Highway  had 
been  oiled  several  days  prior  to  July  25th  and  the 
traffic  therefore  was  not  so  heavy  as  ordinarily 
on  this  section. 

The  heaviest  team  traffic  counted  was  between 
Philadelphia  and  Morrisville,  where  117  teams 
were  counted  on  Monday  and  54  on  Sunday. 
This  strip  also  gave  the  highest  count  of  motor- 
cycles, there  being  343  during  the  two  days. 
Here  also  was  by  far  the  heaviest  truck  traffic, 
265  being  counted  on  Sunday  and  546  on  Mon- 
day. The  passenger  cars  on  this  strip  were 
2.467  on  Sunday  and  922  on  Monday. 

Of  the  several  sections  on  which  census  counts 
were  made,  that  showing  the  least  travel  was  the 
Lincoln  Highway  between  the  town  of  Bedford 
and  the  Fulton  county  line.  On  Sunday  the  count 
here  was  690  passenger  cars,  51  trucks.  28  motor 
cycles  and  17  teams:  and  on  Monday  there- 
were  285  passenger  cars.  101  trucks,  11  motor 
cycles  and  47  teams.  This  gave  a  total  of 
1,230  for  the  two  days,  as  compared  with  7,554 
on  the  same  highway  between  Coatcsville  and 

Downington. 

The  total  of  all  kinds  of  vehicles  counted  on 
both  days  at  ten  .points  on  the  Lincoln  Highway- 
was  32,531,  or  an  average"  of  3.252  at  each  point. 
On  three  sections  of  the  William  Penn  Highway 
the  total  counted  was  8,077.  or  an  average  of 
2.692  at  each  point.  The  count  at  all  thirteen 
points  on  the  two  days  showed  a  total  of  34.165 
passenger  cars,  3,780  trucks.  1,863  motorcycles 
and  800  teams. 


Array  Convoy  Over  Banklnad  Highway 

A  convoy  of  sixty-five  motor  vehicles  left 
Washington  on  June  14th  over  the  Bankhcad 
Highway  and  expects  to  reach  Los  Angeles  on 
September  17.  The  object  is  to  demonstrate  the 
practicability  of  the  motor  truck  for  transcon- 
tinental service,  to  obtain  data  on  highway  and 
bridge  construction  and  topography  for  military 
purposes,  to  call  attention  to  the  need  of  trans- 
continental highways,  and  to  stimulate  army  re- 
cruiting. 


W  OltKS  1  l«i 

The  train  comprises  a  motor  transport  com- 
pany containing  a  Dodge  touring  car,  Dodge  de- 
livery truck,  five  White  lj/j-ton  cargo,  eight  Gar- 
ford  lji-ton  cargo,  eight  Packard  l}i-ton  cargo, 
tour  Standardized  B"  cargo,  two  F  W  D  cargo, 
one  kitchen  trailer  and  two  motorcycles.  There 
is  also  a  service  park  unit  consisting  of  a  Dodge 
touring  car,  two  White  lK-ton  machine-shop 
trucks,  one  Dodge  light  delivery  truck,  two 
White  1^4-ton  cargo  trucks  and  one  Cleveland 
tractor.  The  headquarters  command  will  occupy 
two  Cadillac  touring  cars,  three  Dodge  touring 
cars,  two  White  staff  observation  cars,  one  G  M 
C  ambulance  and  four  motorcycles. 

The  Government  hopes  to  duplicate  along  this 
highway  the  educational  and  other  advantages 
secured  by  a  similar  convoy  sent  last  summer 
over  the  Lincoln  Highway. 


Georgia's  Highway  System 

The  state  legislature  of  Georgia  last  year  pass- 
ed a  bill  providing  for  the  reorganization  of  the 
state  highway  department  and  directing  the  state 
highway  engineer  to  select  and  prepare  a  map 
of  a  system  of  state  roads  that  would  connect 
each  county  seat  of  the  state  to  the  neighboring 
county  seats,  at  least  two  such  roads  reaching 
each  county  seat,  and  also  provide  for  interstate 
connection ;  the  total  milage  was  to  be  limited 
to  4,800  miles.  Such  a  map  has  been  prepared 
by  the  state  engineer,  W.  R.  Xeel,  and  is  shown 
in  the  accompanying  illustration. 

In  order  to  provide  the  cost  of  constructing 
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this  system,  the  license  fees  for  motor  vehicles 
were  increased  and  the  funds  arc  to  be  used 
exclusively  for  the  construction  and  mainten- 
ance of  the  state  system,  to  which  will  be  added 
the  federal  aid  funds.  The  law  provides  that 
at  least  70  per  cent  of  the  funds  so  obtained 
shall  be  expended  in  actual  paving  work.  The 
state  has  been  divided  into  twelve  districts  with 
a  division  engineer  in  charge  of  each,  each  of 
these  engineers  being  a  carefully  selected  man 
with  highway  engineering  experience.  The 
organization  is  now  practically  completed  and  is 
working  smoothly. 

Advisory  Transportation 
Engineering  Committee 
of  Interstate  Tunnel 
Commission 

Discussion  of  width  of  roadway,  kinds  of 
vehicles  that  will  use  tunnel,  kinds  of 
materials  that  will  be  hauled,  legislation 
and  other  problems. 


A  meeting  of  the  above  committee  was  held  on 
July  8th  at  the  Automobile  Oub  of  America.  24? 
West  64th  Street,  which  was  presided  over  by  H.  J. 
Moran,  Engineering  Department,  of  the  Interna- 
tional Motor  Company.  The  object  of  this  com- 
mittee is  to  offer  constructive  criticism  and  to  make 
recommendations  to  the  chief  engineer  as  to  what 
the  proper  width  of  roadway  should  be  to  safely 
operate  the  maximum  amount  of  motor  vehicle 
traffic  through  this  proposed  tunnel  between  New 
York  and  New  Jersey.  This  committee  is  com- 
posed of  representative  engineers  having  actual 
road  transportation  experience.  There  are  six  mem- 
bers representing  the  motor  truck  interests  and  also 
a  member  from  the  allied  trucking  interests — H.  J. 
Moran.  chairman,  representing  the  International 
Nfotor  Company. 

A  short  talk  was  delivered  on  the  tunnel  prop- 
osition by  Mr.  Clifford  M.  Holland,  chief  engineer 
of  the  Tunnel  Commission;  there  was  considerable 
discussion  as  to  what  the  minimum  width  of  road- 
way should  be  for  the  safe  operation  of  two  lines 
of  vehicles  going  in  the  same  direction.  Finally, 
a  motion  was  made  and  carried,  the  question  held 
over  until  the  next  meeting. 

It  was  the  concensus  of  opinion  that  semi-trail- 
ers, commonly  called  "tractor-trailers,"  would  come 
into  general  use  in  the  next  few  years,  especially  so 
inasmuch  as  the  connecting  link  between  the  two 
slates  would  tend  to  develop  this  end  of  the  motor 
vehicle  industry. 

The  following  vehicular  tunnel  data  were  an- 
nounced for  discussion  by  the  Advisory  Transpor- 
tation Engineering  Committee: 


1.  What  should  minimum  width  of  roadway  be? 

2.  Is  it  necessary  to  make  practical  road  test  with 
several  motor  trucks  loaded,  at  various  speeds  as 
•  >,  5,  7,  10,  12,  15-miles  per  hour,  tunning  trucks 
in  two  lines  three  or  four  deep  and  properly  spaced 
with  roadway  each  side  of  truck  covered  v.'ith  whit- 
ing or  some  other  substance  that  will  show  wheel 
tracks?  Probably  a  500  ft.  wooden  model  should 
he  built  to  determine  this. 

3.  Traffic  that  would  predominate  in  use  of  tun- 
nel—motor trucks.  The  hundreds  of  freight  cars 
of  materials  that  are  lightered  into  New  York  City 
daily  will  be  transported  through  this  tunnel  via 
truck. 

4.  Limitations  of  tunnel  engineers— economic 
standpoint,  first  cost,  carrying  charges,  mainten- 
ance.   (Width  of  tunnel  governs  this). 

5.  Character  of  truck  payload.s  of  today  and 
loads  of  the  future. 

6.  Truck  limitations  of  today  (hv  law)  and 
laws  of  the  future. 

7.  The  known  fact  that  90  per  cent  of  trucks 
in  service  today  are  under  powered,  overloaded, 
and  wheels  out  of  alignment. 

8.  Minimum  width  of  road  for  vehicle  of  to- 
day (8  feet  now  allowed!.  Careful  considera- 
tion of  future  legislation  in  favor  of  wider 
vehicles  possibly  9  feet  or  8  feet  6  inches  over 
hubs. 

9.  Possible  movement  from  time  to  time  of 
\\  ar  Dept.  motor  vehicle  equipment,  as  porta- 
ble kitchens,  welding  shops,  machine,  black- 
smith, printing,  portable  camp  lighting  and 
searchlight  equipment. 

10.  Possible  legislation  favorable  to  tractors 
which  may  five  years  from  now  be  permitted  to 
transport  15  to  20-ton  loads. 

11.  Possible  necessity  of  transporting  via 
motor  truck  from  within  radius  of  250-miles  of 
New  York  merchandise,  machinery,  food  and 
general  materials  urgently  required'  for  loading 
at  seaboard. 

12.  Possibility  of  bringing  into  N.  Y.  fabri- 
cated steel,  concrete  aggregate,  cement,  etc.,  for 
buildings  as  well  as  the  influx  that  will  result 
from  new  industries  that  will  be  built  up  on  the 
Jersey  meadows. 

13.  Possible  elimination  of  street  car  lines  and 
future  motor  bus  lines  running  from  possibly 
I4th  Street  to  Jersey  and  Hoboken  through  tun- 
nel. 

14.  Disabled  and  broken  down  trucks,  possi- 
bility of  broken  axle,  bearing,  wheel,  collision, 
etc..  to  cause  all  traffic  to  be  blocked.  Possibly 
dollies  and  heavy  jacks  should  Ik?  stored  at  fre- 
quent intervals. 

15.  An  electric  signalling  system  with  traffic 
officers  to  be  located. 

In.  Space  allowance  possibly  under  recess  in 
walls  to  store  emergency  apparatus  which  will 
enable  mechanics  to  get  disabled  vehicle  to  one 
side. 

IT.    Roadway  not  to  have  crown. 

18.  Possibility  of  legislation  favorable  to 
trailers  for  which  pneumatic  brakes,  etc.,  mav  be 
adopted. 

10.    Collection  of  Tolls. 
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Report  on  Milwaukee's  Water 

Supply 

Experiments  extending  over  twelve  months  were  conducted  to  try  out  certain 
features  of  rapid  sand  filtration  of  the  lake  water  and  determine  which  would 
give  best  results  with  greatest  economy.  The  water  was  clear  but  fairly  high 
in  bacteria  and  especially  in  certain  algae. 


A  few  weeks  ago  Jos.  \\ .  F.llms  submitted  a  re- 
port to  the  commissioner  of  public  works  of  Mil- 
waukee, Wis.,  giving  a  description  of  and  his  con- 
clusions from  a  series  of  experiments  on  the  purifi- 
cation of  that  city's  water  supply.  On  March  2'>, 
1!)18,  the  common  council  of  Milwaukee  directed 
the  commissioner  of  public  works  to  "carry  on  ex- 
periments in  water  filtration  and  other  methods  of 
purifying  the  city's  water  supply,  and  to  purchase 
the  necessary  tanks,  apparatus,  machinery,  chem- 
icals and  other  supplies,  materials  and  equipment 
which  he  deems  necessary  therefor;"  provision 
being  made  for  the  employment  of  a  consulting 
engineer  to  construct  the  experimental  plant  and 
supervise  the  investigation.  The  commissioner  cm- 
ployed  Mr.  Elltns  for  this  work. 

A  plant  was  constructed,  including  the  building 
for  housing  it,  and  regular  operation  of  the  plant 
for  experimental  purposes  was  begun  on  February 
1,  1911>.  In  his  report  Mr.  Kllms  divides  the  opera- 
tion of  the  plant  into  forty-seven  periods  of  various 
lengths  in  order  to  try  out  different  details  of  plant 
and  of  operation.  Over  100  different  combinations 
of  mixing  devices,  settling  tank  and  filters,  operat- 
ing at  varying  rates  of  flow,  were  outlined,  but  onlv 
those  lines  of  investigation  were  selected  which 
would  most  quickly  establish  the  more  important 
facts  to  be  determined.  The  experiments  were  con- 
tinued until  January  24,  1920. 

The  general  line  of  investigation  followed  is 
summarized  by  Mr.  F.llms  as  follow?. : 

1.  To  study  the  physical,  chemical  and  bacterio- 
logical characteristics  of  the  water  supply  of  Mil- 
waukee as  obtained  from  I,ake  Michigan. 

1.  To  observe  the  general  effect  of  seasonal  and 
other  changes  in  the  character  of  the  raw  lake- 
water,  and  their  relation  to  the  purification  pro- 
cesses studied. 

3.  To  study  the  efficiency  of  rapid  sand  filtration 
as  a  method  of  purification : 

a.  To  investigate  methods  of  mixing,  chemicals 
with  the  water  to  be  treated  in  order  to  produce 
maximum  coagulative  effects  in  the  minimum  space 
of  time. 

b.  To  ascertain  the  shortest  effective  periods  of 
sedimentation. 

c.  To  determine  the  highest  rates  of  filtration  con- 
sistent with  a  proj>er  degree  of  clarification  and  bac- 
terial removal. 

d.  To  study  the  effect  of  a  modification  of  a  com- 
mon type  of  filter  strainer  system  on  the  filtering 
and  washing  processes. 


4.  To  study  the  efficiency  and  applicability  of 
ozone  as  a  disinfecting  agent  for  both  raw  and  fil- 
tered water. 

5.  To  make  any  necessary  studies  on  disinfection 
with  chlorine  for  determining  its  efficiency  under 
local  conditions  and  for  comparison  with  disinfec- 
tion by  ozone. 

The  subject  matter  of  the  experimental  work 
described  in  the  report  was  for  convenience  divided 
into  five  main  sections: 

1.  Quality  of  I^ake  Michigan  water. 

■i.  Filtration  as  a  method  of  purifying  the  water 
supply. 

3.  Quality  of  the  filtered  water. 

4.  Disinfection  as  a  method  of  purification, 
."i.  Conclusions  and  recommendations. 

As  a  part  of  the  report  there  were  submitted  five 
appendices  covering  the  following  subjects : 

1.  Description  of  experimental  filtration  plant. 

2.  Description  of  experimental  ozone  disinfection 
plant. 

3.  A  detailed  record  of  the  filter  plant  operation 
periods. 

4.  Special  laboratory  investigations 
!>.  Tables  of  averaged  data. 

Experiments  were  made  on  rapid  sand  filtration, 
using  both  alum  and  also  iron  and  lime  as  coagu- 
lants; and  ozone  as  a  sterilizing  agent. 

The  plant  was  housed  in  a  frame  building  70 
feet  x  39.5  feet  and  12  feet  high,  with  a  tower  40 
feet  high  in  one  corner.  Tlie  tower  contained  raw 
and  filtercd-watcr  head  tanks,  a  wash-water  tank, 
and  three  chemical  solution  tanks  with  their  orifice 
boxes.  The  main  part,  of  the  building  contained 
various  mixing  devices,  a  settling  tank,  two  filters, 
and  the  ozone  apparatus.  The  filtration  plant  had 
a  capacity  of  about  300.000  gallons  per  day,  and  the 
ozone  disinfecting  plant  a  capacity  of  about  8.000 
to  9,000  gallons  per  day. 

For  mixing  the  coagulating  solutions  and  the  raw 
water,  four  different  types  of  apparatus  were  used 
—mixing  channels,  a  fish  ladder,  a  "fall."  and  a 
"flume."  The  first  consisted  of  a  tank  provided 
with  haffles  of  "around  the  end"  type,  which  was  00 
feet  x  11  ft.  !>  in.,  and  occupied  nearly  the  whole 
of  one  side  of  the  building.  This  contained  twenty- 
two  channels  each  fiO  feet  long  and  about  13  inches 
deep  and  .V/J  inches  wide.  The  fish  ladder  con- 
sisted of  a  tank  7  feet  high  and  one  foot  by  3  feet 
in  plan,  which  contained  seventeen  baffles  placed  4 
inches  apart,  the  passing  space  between  end;  of 
baffle  and  side  of  tank  being  4  inches  by  1  foot. 
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The  "fall"  consisted  mcrciy  of  a  wooden  box  4 
feet  x  1  feet  in  plan  and  '■'  ieet  deep.  .War  the 
top  and  extending  the  whole  width  of  one  side  was 
a  receiving  tray  approximately  10  inches  by  10  inches 
in  cross  section.  1  he  water  and  the  coagulant  solu- 
tion spilled  over  the  side  of  this  tray  onto  an  apron 
set  ai  an  aii|,'le  of  about  l.">  degrees  which  had  two 
riffle  strips  1  inch  high  extending  across  the  entire 
width  of  the  apron,  i  he  water  fell  from  the  apron 
onto  a  pile  of  stones  with  the  idea  of  still  further 
agitating  the  flow.  The  "flume"  consisted  of  a 
trough  or  flume  2*  feet  long.  :»  feet  wide  and  1  foot 
deep  containing  thirteen  riffles  <>  inches  high  and 
set  V  feet  apart  throughout  the  length  of  the  flume. 
The  flume  was  set  at  a  slope  such  that  the  water  had 
a  total  drop  of  about  I  feet. 

Mr.  Films  placed  considerable  emphasis  upon 
the  importance  of  thoroughly  mixing  the  coagulant 
with  the  water,  and  for  this  reason  tried  out  the 
devices  described  above,  which  were  all  believed 
to  be  more  or  less  novel  and  departures  f  rorfl  exist- 
ing practice.  They  are  simpler  and  very  much  less 
expensive  to  construct  than  the  mixing  chamber 
ordinarily  used  for  this  purpose. 

C'UARAt  TKRtsrn  s  ok  hie  i.akk  watkr 
The  water  of  l^ake  Michigan  used  by  the  city  is 
unusually  clear  and  cold,  the  average  temperature* 
being  approximately  i:i  degrees  and  reaching  a 
maximum  of  Tt  degrees  in  summer.  Considerable 
variations  in  temperature  ;.re  noticed  at  short  in- 
tervals of  a  few  hours  or  even  min;il°s 

The  average  turbidity  of  the  water  was  between 
six  and  seven  parts  ]kt  million,  a  maximum  of 
1(!0  parts  having  occurred  in  March.  The  higher 
turbidities  naturally  occur  after  long-continued 
storms  which  set  up  currents  that  scour  the  bottom 
in  the  shallow  portions  of  the  lake.  For  long 
periods  the  water  is  exceptionally  clear,  although 
there  is  always  a  very  slight  turbidity  due  to  small 
amounts  of  very  fine  silt.  An  examination  of  the 
silt  settling  out  from  the  lake  wate'  showed 
per  cent  passing  a  Vno-mesh  sieve  and  onlv  •">.!»  per 
cent  additional  passing  a  KRI-mesh  sieve.  The 
balance  or  4?.!»  per  cent  retained  on  the  latter  sieve 
consisted  of  ordinary  lake  sand.  A  considerable 
j>p.rt  of  the  turbidity  is  not  included  in  this,  being  so 
line  that  it  was  not  deposited  at  all. 

The  mineral  constituents  of  the  water  arc  more 
typical  of  a  ground  water  than  of  a  surface  water. 
The  organic  constitutors  were  quite  low  and  uni- 
form in  amount.  On  the  whole,  there  is  little  in 
formation  to  l>e  gained  from  the  chemical  analyses 
with  reference  to  pollution  of  the  water  by  sewage. 

The  average  results  of  the  analyses  gave  the 
following  figures  in  parts  per  million:  Total  sol- 
ids, 160;  total  hardness.  IK);  temporary  hard- 
ness. 110;  permanent  hardness,  f>;  chlorides,  4; 
sulphates.  13.1;  calcium,  35.3;  magnesium.  11.7; 
free  ammonia,  .021:  albuminoid  ammonia.  .078; 
nitrites,  .003;  nitrates,  .05;  oxygen  vonsumcd.  2.1. 

The  bacteria  in  the  lake  water  were  considered 
to  furnish  a  better  clue  t  >  the  amount  of  pollu- 
tion than  did  the  chemical  constituents.  The 
number  of  bacteria  grown  on  agar  in  48  hours  at 
20  degrees  C  averaged  less  than  1,000  per  c.c. 
but  ranged  from  7  to  48.000.  The  average  R 
coli  index  figure  for  the  year  was  practically 
10.00  per  c.c.  and  the  monthly  averages  varied 


from  l.'»2  to  19.61.  These  figures  were  consid- 
ered to  indicate  unquestionably  'hat  the  water 
entering  the  intake  is  at  times  badly  polluted  with 

sewage. 

i  radically  all  of  the  sewage  ot  the  city  now 
discharges  into  the  harbor,  and  the  "North  Point" 
intake  is  about  3.5  miles  north  of  the  harbor, 
while  the  Lin  wood  Avenue  intake  is  1.5  miles 
further  north.  Studies  were  made  of  the  effect 
ot  the  winds  in  producing  currents  in  the  lakj 
and  the  effect  of  such  currents  in  carrying  pollu- 
tion from  the  harbor  to  the  intakes.  Studies  were 
made  with  floats  and  otherwise  and  it  was  found 
that  any  air  movements  or  variations  in  baromet- 
ric pressures  which  tend  to  affect  the  lake  level, 
or  any  Hood  conditions  in  the  rivers  which  in- 
crease their  hydraulic  gradients  cause  more  pol- 
luted water  to  be  carried  into  the  lake  by  these 
streams,  and  for  the  time  being  increase  and 
widen  the  zone  of  pollution  of  the  lake  water.  If, 
coincident  with  or  following  immediately  after 
this,  winds  of  proper  velocity  and  duration  cause 
the  polluted  water  to  be  carried  toward  the  in- 
take, there  exist  all  the  conditions  for  a  serious 
contamination  of  the  water  supply. 

The  report  goes  into  this  matter  at  consid- 
erable length  and  the  conclusion  is  drawn  that 
it  is  unmistakable  that  "if  the  water  is  not  at 
all  times  dangerously  polluted,  it  is  so  frequently 
contaminated  that  it  is  for  all  practical  purposes 
a  constant  menace  to  the  health  oi  the  city." 

One  of  the  features  that  received  considerable 
study  by  Mr.  F.llms  was  the  existence  in  the 
water  of  a  microscopic  organism  which  seriously 
added  to  the  difficulty  of  filtering  the  water  by- 
reducing  the  time  for  which  the  filters  could  be 
operated  without  washing.  As  warm  weather 
approached,  fishy  odors  were  noted  occasionally 
in  the  filter  building,  the  cause  for  which  was 
found  to  be  the  presence  of  microscopic  plants. 
The  diatoms  were  especially  prominent,  the  Syn- 
edra  being  most  numerous,  but  there  also  being 
considerable  numbers  of  Asterionclla.  Dtatoma 
and  Tabellaria. 

The  conclusions  from  all  of  the  investigations 
as  to  the  quality  of  the  lake  water  arc  summar- 
ized by  Mr.  F.llms  as  follows: 

1.  The  water  is  for  the  most  part  lairly  clear 
and  cool.  It  may  be,  however,  quite  turbid  at 
times,  and  cannot  be  called  a  clean  water  when 
judged  by  modern  standards. 

2.  The  water  is  moderately  hard,  but  its  hard- 
ness is  practically  all  the  so-called  "temporary 
hardness,"  its  "permanent  hardness"  heing  very- 
low, 

3.  The  water  contains  v«ry  little  organic  mat- 
ter, but  is  infested  with  micro-organisms  which, 
if  of  the  right  species  and  in  sufficient  number, 
may  cause  objectionable  tastes  and  odors.  These 
tastes  and  odors  should  not  be  confused  with 
those  Hue  to  industrial  wastes  in  combination 
with  chlorine  used  to  disinfect  the  water  supply.* 

4.  The  water  is  polluted  with  sewage.  This 
contamination  of  the  intake  water  is  intermit- 
tent, but  nevertheless  frequent.  Judged  by  a 
tentative  standard  adopted  by  the  International 
Joint  Commission  on  the  Pollution  of  Boundary 

•Sucli  a  comhinMi'iri  llild  «uwl  vrry  had  Hurt  ,n  MiUi.-l.tr 
cin    ».>!«  ,n  IV1H 
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Waters  between  the  United  States  and  Canada, 
and  having  special  reference  to  the  permissible 
degree  of  pollution  of  the  Detroit  and  Niagara 
rivers,  the  water  now  entering  the  waterworks 
intake  is  on  an  average  twice  as  impure  as  it 
should  be. 

tiENKRAI.  LO.SCLLSIuSS 

The  general  conclusions  from  the  entire  in- 
vestigation were  that  Lake  Michigan  offered  the 
natural  and  only  practicable  source  of  water  sup- 
ply for  Milwaukee;  that  it  possessed  several  de- 
sirable physical  and  chemical  properties,  such  as 
low  temperature,  comparative  freedom  from  sus- 
pended matter  and  relatively  little  hardness. 
However,  it  is  badly  polluted  by  the  sewage  of 
the  city  and,  from  a  sanitary  standpoint,  cannot 
be  used  unpurificd  without  danger. 

The  city  is  making  arrangements  to  purify  its 
sewage,  and  this  will  probably  ameliorate  these 
conditions  to  some  extent,  bat  there  is  still  re- 
maining the  pollution  produced  by  the  thrc? 
rivers  emptying  into  the  bay,  which  rivers  will 
receive  overflow  from  the  sewers  during  storms 
and  the  surface  washing  from  communities  along 
their  banks. 

Mr.  Films  quotes  from  the  report  of  the  ad- 
visory engineers  to  the  International  Joint  Com- 
mission on  the  Pollution  of  Boundary  Waters  be- 
tween the  United  States  and  Canada,  as  follows: 

"While  present  information  does  not  permit  a 
definite  limit  of  safe  loading  of  a  water  purifica- 
tion plant  to  be  established,  it  is  our  judgment 
that  this  limit  is  exceeded  if  the  annual  average 
number  of  B.  coli  in  the  water  delivered  to  the 
plant  is  higher  than  about  500  per  hundred  c.c., 
or  if  in  0.1  c.c.  samples  of  water  B.  coli  is  found 
50  per  cent  of  the  time.  With  such  limit  the 
number  of  B.  coil  would  be  less  than  the  figure 
given  during  a  part  of  the  year  and  would  be 
exceeded  during  some  periods." 

The  water  entering  the  Lin  wood  Avenue  in- 
take averaged  998  B.  coli  per  hundred  c.c,  or 
practically  twice  the  safe  loading  that  a  filter 
plant  should  be  obliged  to  handle,  and  it  would 
therefore  appear  that,  even  with  the  anticipated 
reduction  in  the  pollution  of  the  lake  water, 
there  are  urgent  reasons  foi  undertaking  its  puri- 
fication to  safeguard  the  health  of  .he  city's  water 
supply. 

The  experiments  demonstrated  that  a  filtration 
plant  would  remove  all  of  the  suspended  clay  and 
organic  matter  and  90  per  cent  of  the  bacteria, 
leaving  on  the  average  about  37  per  cent  of  total 
bacteria  of  1.6  as  the  index  figure  of  B.  coli.  The 
tests  on  coagulation  and  filtration  will  be  de- 
scribed in  a  following  issue. 

It  was  unnecessary  to  demonstrate  the  effi- 
ciency of  chlorine  for  disinfecting  the  filter  efflu- 
ent, since  this  has  been  proved  by  several  years 
of  service.  Test  was  made  of  a  method  and  ap- 
paratus installed  by  a  Milwaukee  company  for 
disinfecting  by  ozone.  That  ozone  has  the  de- 
sired effect  did  not  need  demonstration,  but  the 
tests  "show  the  apparatus  for  making  the  ozone 
1o  be  of  rather  low  efficiency  and  to  possess  only 
one  or  two  features  of  especial  merit  over  other 
apparatus  previouslv  produced.  The  compression 
of  the  air  prior  to  its  passpge  through  the  ozon- 


izer  is  a  good  feature,  as  it  avoids  many  diffi- 
culties arising  from  handling  a  corrosive  gas 
through  pumps  or  injectors.  The  ozonized  air 
being  under  pressure,  its  application  is  more 
easily  regulated  than  in  suction  apparatus.  The 
tower  method  of  applying  the  ozonized  air  is 
simple  and  can  be  made  effective."  Apparently 
the  operation  of  the  plant  can  be  further  im- 
proved. Losses  of  ozone  were  h'gh.  which  in- 
creased the  cost  of  the  treatment.  During  part 
of  the  test  a  mechanical  mixer  or  cmulsificr  was 
tried  out,  but  appeared  to  offer  no  marked  ad- 
vantage over  the  towers  except  where  room  for 
the  latter  would  not  be  available,  while  the  power 
required  to  operate  it  might  add  considerably  to 
the  cost. 

It  appeared  that  this  apparatus  was  still  in  the 
experimental  stage  for  municipal  water  works 
purposes,  and  the  cost  of  both  the  construction  of 
the  plant  and  the  operation  would  greatly  exceed 
that  of  chlorine. 

(To  IU  CuiUiamed) 


Fat  Profits  in  Los  Angeles'  Garbage 

The  Pacific  Reduction  Company  has  made  total 
profits  during  the  past  five  vears,  from  handling 
city  garbage,  of  $73,1 53.80,"  of  which  $26,633.45 
was  paid  out  in  dividends,  according  to  figures 
contained  in  financial  statements  filed  with  the 
city  auditor  by  general  manager  H.  J.  Murphy. 

On  motion  of  councilman  Wheeler,  the  coun- 
cil passed  a  resolution  asking  the  company  to 
present  its  books  for  examination  to  show  the 
profits  it  has  made  out  of  the  sale  of  grease, 
fertilizer  and  other  products  manufactured  from 
the  garbage. 

Preliminary  examinations  of  the  figures  by- 
chief  accountant  Francis  Marshall  of  the  city 
auditor  s  office  showed  that  the  company  had 
made  profits  of  $17,481.36  in  1916;  a  loss  of 
$9,020.42  in  1917;  a  profit  of  $17,337.72  in  1918; 
a  profit  of  $28,656.22  in  1919,  in  addition  to  pay- 
ing dividends  each  year  averaging  $5,500,  these 
dividends  being  charged  to  operating  expenses, 
according  to  Mr.  Marshall. 

According  to  the  figures  submitted,  the  gar- 
bage disposal  plant  was  valued  at  $363,295.98  on 
Jan.  1,  1916;  and  is  now  valued  at  $274,558.99. 

Protest  Against  Builders  Using  Streets 

Building  contractors  who,  fe>r  the  purpose  of 
more  effectively  carrying  on  their  work,  have 
occasion  to  barricade  sections  of  street  and  side- 
walk adjacent  to  the  sites  where  they  are  operat- 
ing, should  pay  rent  to  the  civic  authorities  for 
such  space  on  the  basis  of  so  much  per  square 
foot  per  given  time,  in  the  opinion  of  the  Civic 
League  of  Improvement  Clubs  and  Associations 
of  San  Francisco.  The  league  holds  that  they 
ought  to  be  licensed  to  erect  such  barricades. 

The  secretary  of  the  league,  in  behalf  of  that 
body,  urged  this  in  a  Tetter  to  Supervisor  William 
Stoddard  Scott,  chairman  of  the  special  license 
committee  of  the  Biard  of  Supervisors.  The 
letter  carries  also  a  protest  against  unnecessary- 
occupancy  of  streets  and  sidewalks  by  contrac- 
tors. 
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Manufacturing  concrete  pipe  and  laying 
and  backfilling  same  in  tunnel.    Study  of 
effect  of  alkali  soil  on  concrete.  Effi- 
ciency of  the  excavating  plant. 


PIPE  IfAKt  FACTIRE 

All  this  pipe  was  manufactured  in  a  yard  at 
Transcono,  1  mile  north  of  the  line  of  work,  but 
convenient  to  railway  tracks  for  the  receipt  of 
reinforcing  steel  and  of  cement.  This  yard  was 
laid  out  as  a  double  ended  equipment  and  the 
longitudinal  halves  of  the  yard  were  duplicates  in 
most  particulars. 

Kipht  Little  W  onder  concrete  mixers  served 
the  yard  and  permitted  the  manufacture  of  an 
average  of  about  thirty  lengths  of  66-inch  pipe 
per  day.  The  reinforcing  mesh,  delivered  in  46- 
inch  widths,  and  incidentally  the  heaviest  mesh 
ever  manufactured,  was  bent  to  shape  in  special 
rolls  located  on  one  side  of  the  middle  of  each 
end  of  the  yard.  The  square  twisted  steel  bars 
used  in  manufacturing  the  interior  cage  or  re- 
inforcement were  bent  to  shape  and  assembled 
in  cages  on  the  opposite  point  of  the  yards. 

The  pipes  were  cast  within  steel  forms  set  up 
upon  a  double  line  of  concrete  bases  reaching 
from  end  to  end  of  the  yard  Provision  was  made 
for  the  admission  of  steam  to  and  about  these 
forms.  After  the  pouring  had  been  completed, 
steam  was  furnished  from  a  boiler  plant  located 
in  the  middle  of  the  yard. 

The  mixed  concrete  was  transported  from  the 
mixers  at  the  ends  of  the  yard  to  the  forms 
by  means  of  a  specially  designed  travelling  der- 
rick or  crane  whose  outrigger  arms  supported 
conical  concrete  buckets  which  discharged 
through  a  plug  valve  in  the  bottom  of  the  bucket 
on  a  circular  disk  set  upon  the  inner  form  of  the 
pipe.  The  pipe  was  cast  spigot  end  upward,  a 
special  form  being  provided  for  the  formation  of 
'Confludtd  from  popt  153. 


MIXERS  BEING  INSTALLED  AT  TRANSCONA 

the  spigot  and  for  the  support  of  the  copper  water 
stop  during  the  process  of  pouring. 

Storage  of  the  pipe  after  steam  curing  was  pro- 
vided along  each  side  of  the  yard,  the  pipe  being 
laid  horizontally  upon  transverse  runways.  It 
was  loaded  for  shipment  upon  cars  spotted  on 
tracks  lining  the  outer  edges  of  the  storage  yard. 

RED  RIVER  TUNNEL  CROSSING 

The  Red  River  is  crossed  with  cast  iron  pipe 
60  inches  in  diameter,  set  within  vertical  shafts 
lined  with  concrete,  and  within  a  concrete  lined 
horizontal  rock  tunnel  10  feet  square.  Complete 
valve  control  is  provided  at  each  end. 

On  the  easterly  end  a  reinforced  concrete  cir- 
cular surge  tank  with  concentric  receiving  tank 
was  built,  the  whole  being  housed  in  for  frost 
protection  within  a  masonry  shell.  The  con- 
struction of  this  work  afforded  very  few  difficul- 
ties. 

One  notable  feature,  however,  was  the  manner 
adopted  by  the  contractors  for  the  support  of 
the  walls  of  the  excavation  for  the  receipt  of  the 
surge  tank.  The  floor  was  about  20  feet  below 
the  surface  of  the  ground.  This  support  con- 
sisted of  a  fifteen-sided  timber  mitred  framing 
without  shoring,  dressed  with  vertical  sheeting. 
This  arrangement  gave  clear  access  to  the  whole 
of  the  interior  and  was  a  perfectly  safe  protection 
for  the  50-foot  diameter  of  excavation.  The 
well  structure  is  supported  on  concrete  piers 
sunk  to  rock. 

CONCRETE  LINING  AND  BACK  FILL 

The  shaft  lining,  of  2-foot  reinforced  concrete 
circular  wall,  was  shod  with  heavy  steel  plate 
and  was  built  in  sections  as  the  lining  was  sunk 
by  excavation  from  within ;  it  proved  easy  to 
maintain  this  16-foot  shaft  in  vertical  position  on 
center. 

The  cast  iron  pipe  lining  of  the  tunnel  proper 
was  designed  in  8-foot  lengths  with  special  in- 
terior joints  caulked  with  lead  wool. 
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PolKlXti  TWO  PIPES  SIMIl.TANEOtSl.Y 

The  backfilling  of  concrete  around  the  pipe  in 
the  tunnel  was  done  through  tremies  consisting 
of  4-inch  well  holes  sunk  from  the  surface  of  the 
ground  or  through  the  bed  of  the  river  as  the 
case  might  be.  At  each  stage  150-foot  lengths 
of  tunnel  were  refilled-  concrete  being  built  up 
to  within  about  1  foot  of  the  roof  of  the  tunnel 
excavation,  and  the  remainder  of  the  cavity  be- 
ing filled  with  mortar.  The  mortar  was  poured 
continuously  down  one  tremie  until  it  rose  to  at 
least  river  level  in  the  other  tremies  entering  the 
section.  This  insured  the  sealing  of  the  tunnel 
solidly  under  heavy  pressure. 

COM  KETK  IN  "ALKALI"  SOU. 

This  is  a  subject  of  vast  importance  to  the 
municipalities  and  other  owners  of  concrete 
structures  throughout  central  Canada  and  cen- 
tral I'nitcd  States.  The  injurious  elements  found 
in  ti  c  soils  are  the  sulphates  of  metals  as  above 
listed  and  these  sulphates  in  the  presence  of 
ground  water  attack  the  concrete  from  the  out- 
side, transforming  it  into  a  sulphate  of  calcium, 
destroy  ing  it-  coin -ion  and  ultimately  wrecking 
the  structure. 

Unfortunately  this  is  proven  from  the  exper- 
ience of  the  cities  of  Winnipeg  and  St.  Boniface 
with  concrete  sewers:  of  building  owners  with 
respect  to  foundations  in  Saskatoon,  Moose  Taw, 
Winnipeg  and  other  cities;  and  of  course  of  ir- 
rigation projects  who  are  losing  their  canal  lin- 
ings, their  controlling  works  and  their  concrete 
siphons  or  pressure  pipes. 

The  engineers  of  the  Water  District  after  1°16 
took  the  precaution  of  providing  undcrdrain.igc 


for  the  trench  carrying  the  pressure  pipes  of  the 
Red  River  Valley  inverted  siphon,  as  about  that 
time  it  became  evident  that  it  is  very  doubtful 
whether  Portland  cement  concrete  of  ordinary 
consistency,  strength  or  density,  porosity  or  per- 
meability is  safe  against  the  attack  of  these 
ground  water  solutions  of  sulphate  salts. 

A  portion  of  the  100,000,000  gallon  structure, 
that  is  between  Miles  13  and  17,  96-inch  diameter 
by  8-inch  wall  concrete  pipe  is  now  found  to  be 
suffering  decay  on  its  surface  from  these  agencies 
and  the  Water  District  is  engaged  in  a  program 
of  sub-soil  drainage  parallel  to  the  conduit  and 
reasonably  close  thereto,  in  the  hope  that  this 
drainage  by  lowering  the  ground  water  plane  be- 
tween two  such  parallel  drainage  trenches  will 
cause  the  action  to  cease. 

Fortunately,  the  soils  which  contained  these 
salts  extend  over  a  small  area  of  the  country 
crossed  by  this  important  water  supply  project 
and  a  system  of  ground  water  tests  is  being  es- 
tablished so  that  the  risk  can  be  continually  ob- 
served and  necessary  precaution  can  be  taken 
from  time  to  time. 

EFFICIENCY  oF  EXrAVATloN  PI.AXT 

The  efficiency  obtained  with  the  machinery  in- 
stalled is  indicated  by  a  few  records  of  earth 
excavation  from  the  trench  with  the  various 
classes  of  machinery  engaged: 


Type  of 

machine 
Minion  Shovel 
Walking  Dredge 


Depth 

of  cut 


Capacity 

1 1  {  c  n.  )  d>  dipper  12  ft 

1  cu.  yu.  dipper  8  ft. 

f  1  cu.  yd.  bucket  6ft. 

t  cu.  yd.  bucket 


Average 
Yardage 

Excavated 
Material  ll>  hour 
;»cavoted  day 


Dragline 
Ducyrua 


Clay 
Clay 

i  ft.  peat.  S  ft. 
•and/  cl 


61-' 
74S 


-'  cu.  yd.  bucket     9  fl. 


cu.  yd.  bucket    M  ft. 


•and/   clay  ow 
7  ft.  5  in.  I  it.   top  soil.6 
ft.  5  in.  tine 
sand  twet)  7*0 
2  ft.  peat,  J  ft.  fine 
..and.  a  ft.  itand 
and  gravel  900 
U  it.  peat.  2  (t. 
day  in  bottom 
iyi  eu.  yd.  bucket   18  ft.  Sin.  ol  lrctieh  IVS0 
6  it.  peat.  \2$  ft. 
clay  H20 

A  summary  of  the  approximate  quantities  in- 
volved in  the  construction  of  the  scheme:  Earth 
excavation  and  backfill,  7,500,000  yards;  rock  ex- 
cavation, 10,000  yards;  concrete,  455,000  yards; 
reinforcing  steeb  10,000  tons;  1'ortland  cement, 
575,000  barrels. 


CARRYING  PIPE  INTO  PLA<  K 


Stream  Pollution  By  Canton  Sewape 

Residents  along  Nimishilen  creek,  south  of 
Canton,  Ohio,  have  protested  to  the  State  Board 
of  Health  against  the  alleged  pollution  of  the 
stream  by  Canton  and  a  petition  with  3.000  signa- 
tures has  beeir  filed  with  the  board  requesting 
the  abatement  by  the  board  of  the  nuisance 
caused  by  the  pollution.  It  is  said  that  sewage  is 
dumped  into  the  creek  by  the  city  in  sUch 
quantities  as  to  he  an  intolerable  nuisance:  that 
flour  mills  using  the  stream  for  power  have  been 
forced  to  suspend  operations  because  of  the  odor 
from  the  water,  and  that  owners  of  land  abutting 
Upon  the  creek  find  sewage  solids  deposited  along 
the  banks  to  a  considerable  depth  and  emitting 
offensive  odors.  It  is  claimed  that  manufactur- 
ing plants  and  the  city  are  both  responsible  for 
this  condition. 
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Refusing  Priority  to  Water  Purification 
Chemicals 

Reference  was  made  in  Public  Works  a 
few  weeks  ago  to  the  tact  that  priority  rulings 
on  freight  have  interfered  with  the  delivery  to 
cjties  of  chemicals  needed  for  purifying  their 
water  supplies.  An  instance  of  this  is  found  in 
Richmond,  Va.,  which  a  few  days  ago  was  almost 
entirely  without  alum  and  chlprine.  The  chemi- 
cals had  been  ordered  weeks  before  but  the  rail- 
roads had  side-tracked  them  and  they  could  not 
be  located.  Warning  was  sent  out  by  the  di- 
rectors of  public  utilities  and  public  welfare  that 
unless  these'chemieals  were  received  within  three 
days  the  supplv  wouid  be  entirely  exhausted  and 
the  citizens  snould  boil  all  water  before  using 
it.  Efforts  were  made  by  city  offiicials  and  the 
state  Department  of  Health  to  have  the  chemicals 
delivered,  but  without  effect.  The  citizens  were 
warned  to  keep  careful  watch  of  the  water  and 
at  the  slightest  indication  of  turbidity  to  accept 
this  as  a  warning  that  purification  of  the  water 
had  ceased  and  to  consider  it  as  dangerous  and 
boil  it  and  take  other  appropriate  precautions. 

It  is  no  exaggeration  and  is  a  statement  which 
can  be  supported  by  numerous  instances,  that 
the  delivering  of  unpurified  water  in  cities  where 
purification  plants  arc  regularly  in  operation, 
even  if  the  purification  ceases  for  only  a  day  or 
two,  may  cause  hundreds  of  cases  and  scores  of 
deaths  from  typhoid  fever.  Considering  the  many 
cities  and  the  millions  of  consumers  that  are 
now  being  supplied  with  filtered  and  chlorinated 
water,  it  is  appalling  to  think  of  the  possible  and 
even  probable  consequences  of  any  considerable 
percentage  of  these  finding  it  impossible  to  obtain 
the  chemicals  needed  for  operating  rapid  filters 
or  chlorinating  plants.  This  might  result  in  the 
deaths  of  hundreds  and  possibly  of  thousands 
from  the  epidemics  of  typhoid  that  would  un- 
doubtedly occur  in  many  of  the  cities. 

It  is  to  be  presumed  that  the  United  States 
Public  Health  Service  presented  these  facts  and 
arguments  to  those  in  charge  of  freight  regula- 
tion in  requesting  that  such  chemicals  be  placed 
on  the  priority  list.  There  are  millions  of  tons 
of  material  on  this  list,  the  importance  of  most 
of  which  to  the  country  is  nothing  like  so  great 


as  that  of  these  water  purification  chemicals,  if 
the  lives  and  health  of  the  citizens  arc  considered 
of  first  importance.  If  lives  are  lost  through  this 
refusal  of  Washington  officials  to  do  their  part 
towards  facilitating  the  delivery  of  these  chemi- 
cals to  the  cities  needing  them,  those  officials 
could  justly,  in  our  opinion,  be  held  morally  re- 
sponsible for  these  deaths. 

An  insignificant  number  of  cars  a  day  out  of 
the  many  thousands  which  are  used  by  the  rail- 
roads would  deliver  all  of  the  chlorine  needed  by 
all  of  the  cities,  and  would  Handle  all  of  the  alum 
required.  The  transportation  facilities  required 
for  this  conservation  of  the  health  and  lives  of 
water  consumers  of  the  country  would  withdraw 
from  the  transportation  of  coal  and  other  com- 
modities on  the  priority  list  an  unappreciable 
number  of  those  being  used  for  this  purpose. 

The  only  excuse  that  we  think  of  as  being 
offered  by  these  officials  is  that,  if  they  grant 
priority  to  these  chemicals,  it  will  be  used  as 
an  argument  by  others  in  asking  for  similar 
favors.  We  think  of  few  others  which  would 
have  anything  like  equally  strong  arguments  to 
offer ;  and  if  there  are  others  with  arguments  as 
valid,  they  also  should  take  precedence  over  coal, 
a  considerable  percentage  of  which  is  being  used 
for  the  manufacture  of  nonessentials  and  luxuries. 

Why  Construction  Lags 

The  long-suffering  public  is  at  present  com- 
pelled to  accept  the  conditions  of  unnecessarily 
scarce  material  and  labor  and  excessive  prices 
and  in  many  cases  is  ready  to  pay  the  bills  and 
even  anxious  to  do  so,  in  order  to  secure  prompt 
construction  to  facilitate  and  increase  industrial 
production  and  commerce. 

The  contractors  are  not  put  out  of  business  by- 
high  prices  or  wages ;  they  simply  pass  them 
along  to  the  helpless  owners — municipalities,  in- 
dividuals or  corporations.  So  far  as  the  govern- 
ment and  some  of  the  municipalities  are  con- 
cerned, the  waste  and  extravagance  incurred 
appears  to  matter  not  at  all,  or  even  to  be 
desirable,  because  of  the  extra  graft  it  affords  to 
the  venal  politicians. 

Notwithstanding  all  of  these  various  difficul- 
ties, urgent  and  important  construction  and  a 
large  amount  that  is  not  vital  would  be  pro- 
gressing far  more  rapidly  today  and  we  would 
be  much  near  an  approach  ^o  resumption  of  nor- 
mal conditions  were  it  not  for  the  unparalleled 
arrogance,  unreliability  and  unfairness  of  labor 
unions.  They  are  not  generally  amenable,  as 
corporations,  to  civil  processes,  are  generally 
entirely  irresponsible,  have  the  well-earned  repu- 
tation of  often  breaking  their  covenants  and  have 
avowedly  announced  their  policies  of  restricted 
labor,  reduced  production,  excessive  wages,  and 
defiance  of  law  without  any  apparent  regard  to 
the  destruction  of  national  reserves  and  resources 
that  alone  can  supply  the  capital  and -equipment 
vital  for  sustained  or  increased  production  and 
prosperity. 

Their  motto  is  too  often  to  force  the  last  possi- 
ble dollar  from  the  public  and  their  employers, 
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regardless  of  value  exchanged,  and  to  give  the 
least  possible  labor  in  return  for  the  highest 
wages  that  can  be  extorted,  and  above  all,  to 
secure  universally  closed-shop,  preventing  any 
independent  workman  from  earning  a  living, 
which  causes  many  unexcusible  strikes,  to  say 
nothing  of  the  numerous  disputes  between  the 
unions  themselves. 

The  whole  subject  was  forcibly  demonstrated 
by  the  statement  only  a  few  days  ago  by  one  of 
the  heads  of  a  large  contracting  firm  of  the 
highest  standing  for  the  excellence  of  its  work, 
its  reliability  and  the  generous  treatment  that  it 
gives  its  employes. 

This  firm  has  successfully  executed  a  large 
amount  of  private  and  public  construction,  some 
of  it  of  a  very  difficult  nature  in  New  York  and 
vicinity,  and  has  now  under  contract  an  impor- 
tant construction  of  which  this  representative 
said,  "1  am  anxious  on  account  of  the  labor  ques- 
tion, which  is  very  bad  and  getting  worse.  Men 
are  difficult  to  obtain  and  we,ncver  know  what 
they  will  demand  or  if  we  can  keep  them  at  any 
price.  The  unions  are  continually  making  trouble 
and  calling  off  their  men  on  the  slightest  pretext. 
The  other  day  they  were  called  off  simply  be- 
cause someone  disliked  something  about  the 
wrecking  crew  that  were  removing  the  old  struc- 
ture. Another  time  it  was  because  two  different 
unions  claimed  the  right  to  do  work  on  the  same 
scaffold,  and  we  had  to  employ  one  union  to 
build  the  lower  part  and  another  the  upper  part 
thus  doubling  the  cost  and  time  to  avoid  a  strike. 

"Such  conditions  make  us  refuse  much  work 
that  is  offered  us  and  that  we  would  otherwise 
wish  to  undertake.  We  do  not  at  present  want 
large  jobs  for  a  fixed  or  unit  price,  and  arc  chiefly 
taking  small  jobs  that  can  be  completed  quickly 
— say  in  60  days." 

In  addition  to  the  entirely  unjustifiable  and  dis- 
proportionate high  prices,  we  instance  the  case 
of  a  large  apartment  building  in  New  York  City 
which  was  commenced  last  year.  After  the  steel 
framework  costing  perhaps  several  hundred 
thousand  dollars  had  been  erected,  the  labor 
unions  stopped  work  on  the  building  and  would 
not  permit  it  to  be  resumed  because  they  had 
objections  to  the  contractors  that  had  fabricated 
or  erected  the  steel  framework  and  demanded 
that  it  should  be  entirely  torn  down  at  a  cost  of 
many  thousands  of  dollars  by  union  labor,  and 
re-erected  by  satisfactory  union  labor  before  they 
would  permit  the  building  to  be  completed.  The 
owners  being  unwilling  or  unable  to  comply,  the 
building  has  remained  for  months  in  its  unfin- 
ished condition  entailing  great  losses  to  the  in- 
nocent owners  and  to  the  public  that  suffer  so 
acutely  for  housing  today. 

L'nder  such  conditions,  when  the  owner  and 
the  builder  are  at  the  mercy  of  the  highwaymen 
and  there  is  little  or  no  protection  or  legal  re- 
dress, capital  that  is  anxious  to  work  will,  and 
should  be.  kept  idle  rather  than  submit  to  such 
extortion. 


Building  Roadways  In  Half-Width  Strips 

One  of  the  features  connected  with  highway 
construction  which  causes  the  officials  to  be 
annoyed  by  general  complaints  is  the  apparent 
necessity  of  closing  the  roads  during  construc- 
tion and  compelling  traffic  to  take  detours  mean- 
time. The  only  practicable  method  suggested 
for  avoiding  this  is  to  pave  one  side  of  the  middle 
line  of  the  road  at  a  time,  leaving  the  other  half 
open  for  traffic.  This,  of  course,  has  its  objec- 
tions, one  of  which  is  a  greater  or  less  increase 
in  the  cost  of  construction.  Another  advantage 
claimed  for  this  procedure  in  the  case  of  concrete 
roads  is  that  it  gives  an  expansion  joint  along  the 
middle  of  the  road,  where  cracks  are  quite  apt 
to  appear;  which  expansion  joint,  showing  up 
prominently  as  a  black  line  on  the  white  surface, 
is  claimed  to  tend  to  keep  traffic  on  its  own  side 
of  the  road  and  thus  reduce  the  number  of  acci- 
dents. 

Theoretically  this  appears  very  attractive.  Un- 
fortunately it  does  always  seem  to  work  out  so 
satisfactorily.  The  concrete  road  being  built  in 
this  way  which  is  described  in  this  issue  is  an» 
illustration.  The  conditions  here  are,  of  course, 
extreme.  The  road  carries  a  very  heavy  traffic 
continuously  night  and  day,  and  even  the  pres- 
ence of  state  police,  at  each  end  of  the  section 
under  construction,  to  control  traffic  is  not 
always  successful  in  preventing  violation  of  the 
regulations  and  confusion  and  collisions  occa- 
sionally. The  half-width  of  the  road  is*  so  narrow 
that  two  vehicles  cannot  possibly  pass  on  it,  and 
it  is,  therefore,  necessary  to  allow  those  going  in 
one  direction  to  use  the  strip  for  two  or  three 
minutes,  holding  up  those  going  in  the  opposite 
direction,  then  permitting  these  latter  to  use  the 
strip  while  the  other  line  waits.  Where  the 
vehicles  pass  only  at  intervals  of  five  minutes  or 
so  the  difficulty  would  not  be  anything  like  so 
great,  especially  if  there  were  shoulders  on  which 
vehicles  could  pass  when  they  meet  in  this  nar- 
row strip.  In  the  road  in  question,  however,  not 
only  was  there  continuous  traffic  in  both  direc- 
tions, but  nearly  a  quarter  of  a  mile  of  the  road 
was  on  an  embankment,  the  guard  fence  along 
the  edge  of  which  was  only  a  few  inches  from 
the  edge  of  the  roadway,  and  consequently  it 
was  absolutely  impossible  for  vehicles  to  pass 
each  other. 

The  argument  that  the  expansion  joint  down 
the  middle  of  the  road  would  tend  to  keep  traffic 
on  the  right  hand  side  and  thus  minimize  the 
danger  of  collisions,  although  it  is  reported  to 
have  had  this  effect  in  some  cases,  as  described 
previously  in  Pi/blic  Works,  is  said  to  have  had 
no  such  effect  on  a  road  in  eastern  New  York, 
where  traffic  is  reported  to  pay  no  attention  to 
the  expansion  joint  considered  as  a  traffic  bound- 
ary, but  to  travel  in  the  middle  of  this  highway 
as  they  do  in  others.  Owing  to  these  experiences 
it  is  probable  that  no  more  roads  will  be  built  in 
this  section  of  New  York  State  by  this  method 
of  building  half-widths. 
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Cost  of  Construction 
Accidents 

Discussion  of  life,  time  and  money  lost  by 
accidents  on  construction  work,  coBt 
figures  in  percentage  which  it  is  esti- 
mated can  be  reduced  to  one-half,  making 
in  wages  alone,  an  average  saving  of  $27,- 
000  per  year  for  a  3,000-man  force. 


In  a  recent  article  by  F.  A.  Davidson  published 
in  the  Westinghouse,  Church,  Kerr  &  Company 
quarterly,  the  cost  of  construction  accidents  is 
analyzed  from  the  standpoint  of  the  injured  per- 
sons in  capacity,  suffering,  expense  and  loss  of 
wages;  the  loss  of  services  to  the  company,  the 
possible  effect  on  the  efficiency  of  the  remaining 
workmen,  the  possible  psychological  effect  of  the 
accidents  on  the  uninjured  workmen,  cost  of 
training  new  men,  and  increase  of  insurance 
rates. 

The  records  of  the  company  for  the  first 
quarter  of  1919,  show  that  during  that  time  237 
accidents  occurred  on  all  of  the  jobs  in  progress 
by  the  company.  In  212  cases  a  doctor's  services 
were  required,  and  in  147  cases  the  workmen 
lost  no  time  excepting  the  remainder  of  the  day 
on  which  the  accident  occurred.  The  remaining 
90  cases  were  called  "Lost  Time  Accidents,"  in 
which  the  workmen  were  off  duty  after  the  day 
of  the  accident. 

LOST  TIME  ACCIDENTS 

The  90  Lost  Time  Accidents  were  divided  as 
follows : — 

The  total  working  time  lost  due  to  these  ninety 
accidents  amounted,  in  addition  to  the  one  fatal 
accident,  to  a  total  of  1,734  working  days  equal 
to  a  loss  of  $9,775  in  wages.  Each  3,000  man- 
hours  per  year  represents  one  full  time  worker. 
To  calculate  a  yearly  accident  frequency  rate  for 
any  particular  concern,  the  total  number  of  man- 
hours  worked  during  the  year  is  divided  by  3,000, 
which  gives  the  number  of  full  time  workers. 
Then,  since  the  total  number  of  accidents  is 
known,  it  is  possible  to  establish  an  accident 
frequency  rate  which  is  usually  expressed  in 
terms  of  the  number  of  Lost  Time  accidents  per 
thousand  or  per  hundred  full  time  workers.  The 
accident  severity  rate  is  usually  expressed  in 
terms  of  the  number  of  days  lost  per  Full  Time 
Worker.  Based  on  the  records  for  the  first  three 
months  of  this  year  VV.  C.  K.'s  accident  fre- 
quency rate  is  72  Lost  Time  accidents  per  year 
per  1,000  full  time  workers. 

The  severity  rate  based  on  the  same  period  of 
time  is  3.3  working  days  lost  time  per  year  per 
full  time  worker,  exclusive  of  fatal  accidents,  of 
which  there  was  one  during  the  first  quarter. 

These  actual  figures  may  seem  impressive  to 
those  who  have  never  realized  the  extent  of  acci- 
dents in  construction  work.  They  are  impressive 
and  yet  it  is  a  fact,  as  testified  to  by  such  statistics 


as  are  available  and  by  general  observations,  that 
W.  C.  K's  accident  rates  are  considerable  below 
the  average  accident  figures  in  the  construction 
field. 

LOSS  AND  RATE  PER  MAN-HOUR 


Fatal   1 

Permanent  partial  disability    1 

Caused  loss  of  time  of  two  weeks  and  over  33 

Caused  loss  of  time  from  one  to  two  weeks   IS 

Caused  loss  of  time  of  less  thaii  one  week.  3* 

Total   90 


The  total  number  of  man-hours  worked  on  a 
job  during  a  month  divided  by  250  gives  the 
number  of  full  time  workers  on  the  job  for  the 
month.  The  yearly  frequency  rate  divided  by  12 
gives  14  Lost  Time  accidents  per  thousand,  or 
1.4  Lost  Time  accidents  per  thousand  full  time 
workers  per  month,  which  represents  the  month- 
ly frequency  rate.  In  the  same  manner  the 
monthly  severity  rate  is  0.28  working  days  lost 
per  full  time  worker  per  month.  On  a  job  requir- 
ing an  average  of  five  hundred  men  for  six 
months,  on  an  eight-hour  basis  with  no  overtime, 
the  number  of  man-hours  worked  per  month 
would  be  approximately  500X25  X8—100,000 
man-hours.  This  figure  divided  by  250  gives  400 
full  time  workers  per  month.  Applying  the  above 
rates  to  the  assumed  job,  we  obtain  a  total  of 
5.6  Lost  Time  accidents  per  month,  with  a  result- 
ing time  loss  of  112  working  days.  For  the  com- 
plete job  lasting  for  a  period  of  six  months,  the 
total  accident  cost  will  be  34  Lost  Time  accidents 
resulting  in  a  total  loss  of  working  time  of  672 
working  days,  not  including  the  loss  of  working 
time  which  would  result  from  any  fatal  accident 
which  might  occur.  It  is  certain  that  by  earnest 
and  sustained  efforts  on  all  jobs  to  prevent  acci- 
dents the  figures  given  above,  which  represent 
the  present  VV.  C.  K.  accident  rates,  can  be  cut 
in  half. 

KSTIMATE  HELPS  REDUCE  ACCIDENTS 

Consequently,  in  preparing  an  estimate  of  the 
cost  in  injured  men  to  complete  a  job,  the  rate 
used  should  be  taken  as  not  more  than  half  the 
present  rates  of  1.4  Lost  Time  accidents  per 
hundred  250-hour  workers  per  month  with  0.28 
working  days  lost  time  per  250-hour  workers  per 
month.  Having  established  an  estimate  on  this 
basis,  all  energies  can  be  devoted  to  keeping  the 
cost  within  the  estimate. 

Applying  this  plan  to  the  job  used  in  our  illus- 
tration, it  means  that  when  the  completed  struc- 
tures are  turned  over  to  the  client  there  will  have 
been  saved  at  least  seventeen  Lost  Time  acci- 
dents and  a  proportionate  saving  of  336  working 
days,  representing  in  wages  saved  almost  $2,000. 
Yet  this  is  but  one  average  job.  Provided  that 
the  same  principle  is  applied  on  all  of  our  work 
and  it  is  possible  to  cut  the  present  accidents 
rates  in  half,  the  saving  in  accidents  in  a  year's 
time  (assuming  for  example  that  there  are*  em- 
ployed during  the  year  an  average  field  force  of 
3,000  full  time  workers)  would  be  about  258  lost 
time  accidents  and  a  proportionate  saving  of 
4,950  working  days,  representing  in  wages  saved 
more  than  $27,000,  without  taking  into  considera- 
tion any  fatal  accidents. 
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National  Construc- 
tion Questionnaire 

Questions    submitted    to  construction 
associations  by  Senate  Committee  and 
suggestions  of  the  Associated  General 
Contractors. 


Just  before  adjournment  the  U.  S.  Senate 
passed  resolution  350,  introduced  by  senator 
Calder,  providing  for  the  appointment  of  a  com- 
mittee of  five  to  inquire  into  the  existing  situ- 
ation in  relation  to  construction  and  to  suggest 
measures  for  its  stimulation  and  encouragement. 
The  resources  and  opportunities  of  this  com- 
mittee make  it  possible  for  it  to  immensely  ben- 
efit the  construction  interests  of  the  country, 
and  to  help  all  American  industry  by  formulating 
an  adequate  policy  to  meet  this  period  of  recon- 
struction. It  provides  definite  leadership  and 
authority  that  had  previously  been  lacking  and 
which  should  be  supplemented  by  the  coordi- 
nation of  every  contractor,  architect,  engineer, 
manufacturer  distributor,  and  workmen  who 
should  fully  respond  to  all  requests  for  infor- 
mation and  assistance  both  as  individuals  and 
as  associations. 

The  committee  has  issued  a  request  to  con- 
struction associations  to  transmit  forthwith  to 
them  replies  to  the  following  questions: 

1 —  What  is  your  point  of  view  regarding  the 
condition  of  the  general  building  industry  today? 

2 —  What  is  your  opinon  of  the  condition  of 
the  various  classes  of  construction  today,  such 
as  housing,  commercial  construction,  highways, 
etc.? 

3—  What  is  the  condition  of  your  particular 
branch  of  the  industry? 

4 —  In  case  the  situation  is  unfavorable  in  your 
line,  please  list  the  causes  of  this  condition  in  the 
order  of  their  importance. 

5—  What  suggestions  have  you  with  regard 
to  remedies  for  the  above  conditions? 

The  Associated  General  Contractors  of  Amer- 
ica meeting  in  conference  with  about  30  other 
associating  members  of  the  national  federation 
of  construction,  in  Philadelpha,  June  1?,  to 
consider  the  most  effective  cooperation  with  the 
senate's  committee  recommended  to  the  latter 
consideration  of  special  features  as  follows: 
Transportation : 

Priorities  for  materials  for  essential  construc- 
tion second  only  to  food  and  fuel  for  essential  in- 
dustries during  existence  of  shortage  of  trans- 
portation facilities. 
Materials: 

Full  publicity  of  costs  of  construction  mate- 
mr!  s. 
Labor : 

Positive  encouragement  of  desirable  immigra- 
tion.   Extension  of  Government  aid   to  trade 
schools. 
Finance: 

Legislative  measures  such  as  equitable  tax  ex- 
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emption,  to  make  investment  in  construction  at- 
tractive without  further  inflating  the  credits  of 
the  country. 

In  response  to  the  request  of  the  committee 
that  the  Associated  General  Contractors  should 
aid  them  by  giving  specific  information  the  as- 
sociation has  issued  to  its  members  the  following 
questionnaire  that  can  properly  be  answered  by 
any  contractors  or  constructors  regardless  of 
their  membership  in  the  association. 

QUESTIONNAIRE 

1.  Is  your  firm  being  held  up  at  present  in  the 
execution  of  any  contracts  for  buildings,  high- 
ways, railroads,  public  works? 

2.  Does  there  exist  a  shortage  of  adequate 
construction  in  your  locality  for  buildings  (hous- 
es, industrial  buildings,  etc.)  highways,  rail- 
roads, public  works? 

To  what  extent?  (Please  be  as  specific  as 
possible. ) 

3.  Why?  (Please  explain  as  fully  as  possible 
the  underlying  causes  of  1  and  2,  including  the 
relationship  of  any  of  the  following  to  the  pres- 
ent situation :  Transportation,  cost  or  shortage 
of  materials,  shortage  of  labor  supply,  high 
wages,  strikes,  finance.) 

4.  What  effect  has  this  shortage  of  construc- 
tion had  on  the  public?  (Including  relationship 
to  rents,  commodity  prices,  standards  of  living, 
etc.) 

5.  What  has  been  done  in  your  locality  to 
remedy  this  situation? 

6.  What  do  you  think  of  the  means  thus  em- 
ployed ? 

7.  What  do  you  think  of  the  following  sug- 
gestions as  remedies  for  the  present  situation? 

Transportation — Priorities  for  materials  for 
essential  construction  second  only  to  food  and 
fuel  for  essential  industries  during  existence,  of 
shortage  of  transportation  facilities. 

Materials— Full  publicity  of  costs  of  produc- 
tion and  distribution  of  construction  materials. 

Labor — Positive  encouragement  of  desirable 
immigration ;  extension  of  Government  aid  to 
trade  schools;  Government  machinery  to  settle 
labor  disputes  with  power  to  enforce  decisions; 
a  national  conference  of  construction  employers 
and  employees. 

Finance — Legislative  measures,  such  as  equit- 
able tax  exemtion,  to  make  investment  in  con- 
struction attractive  without  further  inflating  the 
credits  of  the  country. 

8.  What  other  suggestions  can  the  A.  G.  C. 
present  to  the  Senate  Committee  on  construc- 
tion and  Production?  

New  Municipal  Piers  for  New  York 

The  sinking  fund  commission  of  the  City  of 
New  York  has  authorized  expenditures  for  the 
replacement  of  thirty-two  municipal  piers  and 
the  construction  of  eighteen  new  ones  on  the 
lower  part  of  Manhattan  Island.  The  new  piers 
will  he  from  900  to  1,000  feet  long  and  from  100 
to  150  feet  in  width.  

The  City  of  Davenport,  Iowa,  has  recently 
created  a  citv  planning  commission  consisting  of 
the  mavor,  the  city  attorney  and  twelve  citizens. 
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Excavating 
by  Power  Under 
Building 


A  cellar  was  excavated  under  a  completed 
five-story  building,  involving  removing 
nearly  twelve  thousand  cubic  yards  of 
earth. 


In  the  construction  of  the  Wisconsin  Food 
Products  Company  Factory  at  Milwaukee,  the 
usual  order  of  operations  was  reversed  by  build- 
ing the  5-story  factory  first  and  afterwards  mak- 
ing the  cellar  excavation  of  nearly.  12,000  cubic 
yards  of  earth  under  the  first  floor  of  the  building 
and  around  the  foundations  of  the  columns.  An- 
other novel  feature  of  the  work  was  that  the  soil 
was  excavated,  handled  and  loaded  into  trucks 
by  a  flexible  power  plant  consisting  essentially 
of  a  drag  line  scraper  and  hauling  and  excavating 
machine  installed  in  successive  positions  so  as'  to 
command  all  portions  of  the  cellar  area  and 
deliver  directly  to  the  trucks  by  which  the  earth 
was  removed. 

W  hen  building  operations  were  begun  in  No- 
vember last,  the  ground  was  for  a  long  time 
frozen  so  hard  that  excavation  was  difficult,  slow 
and  expensive.  No  attempts  were  made  to  com- 
plete the  general  excavation  at  this  time,  and,  in 
order  to  avoid  delay  in  the  building  construc- 
tion, the  sites  of  the  column  footings  were  located 
and  defined,  fires  built  on  them  and.  after  the 
ground  had  been  sufficiently  thawed,  holes  were 
dug  just  large  enough  and  deep  enough  to  pro- 
vide for  concreting  the  footings.  After  these 
had  been  finished  the  superstructure  was  built, 
with  the  300  x  160-foot  first  floor  less  than  five 
feet  above  the  surface  of  the  ground  in  some 
places. 

As  the  outer  walls  of  the  building  were  not 
then  completed  below  the  first  floor,  the  area  to 
be  excavated  there  was  easily  accessible  and 
lighted  from  the  exterior  so  that  work  could  be 
carried  on  without  much  difficulty  when  the  cold 
weather  was  over  and  the  ground  was  soft 
enough  to  be  handled  advantageously. 

As  the  headroom  was  not  sufficient  for  hand- 
ling even  a  small-size  steam  shovel  satisfactorily, 
a  Smith  excavator  and  loader  (such  as  was 
described  in  Public  Works,  May  15,  page  433) 
was  installed  and  executed  the  work  rapidly  and 
satisfactorily. 

The  plant  installed  has  a  drag  line  scraper, 
guided  by  hand  and  hauled  back  and  forth  by 
light  steel  cable  operated  by  the  drum  of  the 
loading  machine,  to  which  they  were  attached 
and  to  two  tail  sheaves  adjustable  at  any  points 
of  an  anchor  chain  set  on  the  opposite  side  of 
the  building  from  the  loader  and  easily  shifted 
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from  place  to  place  so  that  the  back  and  forth 
motion  of  the  scraper  commanded  all  parts  of  the 
cellar  and  easily  worked  between  and  around  the 
foundation  piers  and  columns. 

The  loader  was  set  just  outside  the  building 
on  the  center  line  between  two  rows  of  columns 
and  was  itself  shifted  from  panel  to  panel  as  re- 
quired. At  the  opposite  end  of  the  building,  180 
feet  away,  the  anchor  chain,  perpendicular  to  the 
column  rows,  was  secured  to  two  stakes  about 
20  feet  apart,  (on  centers  of  column  rows)  and 
two  sheaves  or  snatch  blocks  were  hooked  to  it 
and  shifted  from  time  to  time  to  vary  the  path 
of  the  scraper  until  the  area  between  these  two 
rows  of  columns  had  been  excavated,  after  which 
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the  apparatus  was  moved  to  the  next  panel  of 
the  building  and  excavated  it,  and  so  on. 

The  loader  was  mounted  on  cribwork  built  up 
from  the  bottom  of  a  depression  in  the  surface 
of  the  ground  about  6  feet  below  the  basement 
floor.  This  machine  had  a  platform  carrying  the 
hoisting  engine,  and  an  incline  at  the  top  of 
which  there  was  a  chute  delivering  into  the 
trucks  that  were  driven  up  alongside  the  machine. 
The  scraper,  being  hauled  up  to  the  machine, 
was  revolved  upwards  over  the  incline  and 
reversed  so  as  to  dump  into  the  chute,  after 
which  it  was  returned  to  the  surface  of  the 
ground  and  drawn  back  by  the  tail  line,  ready  for 
a  new  load.  The  apparatus  was  operated  by  two 
men  and,  although  considerable  time  was  lost 
because  there  were  not  enough  trucks  available 
to  keep  it  busy,  it  handled  an  average  of  30  cubic 
yards  of  spoil  per  hour.  The  excavation  was 
done  by  the  Water  W.  Ocfleim  Co.  contractor. 


Tunneling  for  a  Culvert 

A  30-inch  culvert  pipe  120  feet  long  and  14 
feet  below  the  surface  of  the  ground  was  install- 
ed crossing  at  right  angles  under  a  railroad,  two 
borrow  pits  and  a  highway  in  Stanislaus  County, 
California,  by  the  tunnelling  method  without  dis- 
turbing the  surface  or  interrupting  the  traffic  at 
the  intersections  of  the  highway  and  railroad. 

The  pipe,  for  a  portion  of  a  syphon,  was  re- 
quired to  be  watertight  and  is  located  below  a 
hardpan  stratum  that  doubtless  facilitated  the 
special  method  of  construction  adopted.  Pits 
were  excavated  at  both  ends  of  the  syphon  and 
were  drained  by  a  4-inch  and  a  2-inch  centrifu- 
gal pump  operated  by  a  2.V)  h.p.  gas  engine. 

Armco  corrugated  pipe  sections  were  riveted 
up  at  one  end  of  the  syphon  to  a  length  of  60  feet, 
placed  in  the  required  alignment  and  elevation 
and  then  forced  longitudinally  and  horizontally 
under  one  borrow  pit  and  the  railroad  track 
by  one  man  excavating  in  the  interior  of  the 
pipe  and  4  assistants  who  removed  the  muck  and 
operated  a  50-ton  jack  by  which  the  pipe  was 
driven  forward  its  full  length. 

In  a  similar  manner  a  40-foot  length  of  cor- 
rugated pipe  was  driven  in  the  opposite  direc- 
tion from  the  pit  on  the  other  end  of  the  syphon 
and  passed  completely  under  the  railway  to  a 
point  within  20  feet  of  the  forward  end  of  the 
first  pipe.  The  space  between  the  two  corrugat- 
ed pipes  was  filled  by  five  4-foot  lengths  of  con- 
crete pipes  30  inches  in  diameter  which  together 
made  a  continuous  horizontal  section  of  syphon 
120  feet  long  connecting  at  each  end  with  a  cov- 
ered concrete  well  or  manhole  with'  a  30-inch 
pipe  connection  on  the  opposite  side. 

The  tunnelling  operations  were  completed  in 
a  day  and  a  half  without  the  interruption  of  traf- 
fic although  as  a  precautionary  measure,  trains 
were  slowed  up  during  one  day. 

Notwithstanding  the  friction  and  resistance 
developed  by  the  exterior  corrugated  surface  of 
the  pipe,  it  was  forced  into  position  without  seri- 
oub  difficulty  and  without  causing  any  settle- 
ment in  the  railroad  or  highway.    The  work  was 


executed  under  the  direction  of  R.  V.  Neikle, 
chief  engineer  of  the  Curlock  Irrigation  District 


Isham  Randolph 

Isham  Randolph,  consulting  engineer,  died  in 
Chicago,  August  2.  Mr.  Randolph  had  been  for 
52  years  in  active  engineering  service,  commenc- 
ing as  an  axeman  on  railroad  location  and  be- 
coming successively  resident  engineer  and  con- 
struction engineer  on  several  roads,  chief  engi- 
neer of  the  Chicago  and  Western  Indiana 
Railway,  chief  engineer  of  construction  of  the 
Chicago,  Madison  and  Northern  Railway,  and 
consulting  engineer  for  various  important  cor- 
porations. He  established  an  extensive  consult- 
ing practice  in  Chicago,  was  one  of  the  board  of 
consulting  engineers  of  the  Panama  Canal  and 
chairman  of  the  Internal  Improvement  Commis- 
sion of  Illinois. 

He  was  for  fourteen  years  chief  engineer  of 
the  Sanitary  District  of  Chicago,  in  charge  of 
the  famous  thirty  mile  drainage  canal  the  con- 
struction of  which  developed  many  new  features 
of  heavy  engineering  operations. 

He  was  also  consulting  engineer  for  the  Little 
river  drainage  district  of  Cape  Girardeau,  Mis- 
souri, and  chairman  of  the  Florida  Everglades 
Engineering  Commission.  He  was  past  presi- 
dent of  the  Western  Society  of  Engineers. 


Fred  W.  Gow 

Fred  W.  Gow,  a  prominent  waterworks  builder, 
died  at  his  home  in  Medford,  Mass.,  July  28th, 
at  the  age  of  56. 

He  had  been  connected  with  the  Medford  Wa- 
ter &  Sewage  Commission  for  30  years,  was  made 
superintendent  of  the  Medford  Water  &  Sewage 
System  in  1900,  holding  the  position  for  15  years 
and  greatly  improving  it.  From  1907  to  1915,  be 
was  a  member  of  the  Water  &  Sewage  Board, 
being  chairman  for  several  years. 

He  was  one  of  the  members  of  the  Charles  R. 
Gow  Construction  Company,  general  contractors 
that  built  many  of  the  largest  filter  beds  and 
filtration  plant  in  Massachusetts,  including  those 
at  Lowell  and  Springfield.  He  was  a  member  of 
the  New  England  Waterworks  Association  and 
of  the  American  Waterworks  Association. 


H.  C.  Ostermann 

H.  C.  Ostermann,  vice  president  and  field 
secretary  of  the  Lincoln  Highway  Association 
died  suddenly,  June  8,  1920.  Mr.  Ostermann  was 
very  prominent,  efficient  and  enthusiastic  in  the 
promotion  and  construction  of  the  3,000  mile 
transcontinental  Lincoln  Highway  and  during 
his  later  years  devoted  himself  exclusively  to  the 
great  commercial  achievement  of  creating  an  im- 
proved highway  from  the  Atlantic  to  the  Pacific. 

Mr.  Ostermann  was  born  in  Tell  City,  Indiana 
in  1876  and  became  self  supporting  at  the  age  of 
10.  He  enlisted  in  the  U.  S.  Navy  and  after  a 
varied  and  adventurous  career,  including  prac- 
tical railroad  experience,  entered  commercial 
business  in  Chicago  and  after  becoming  inter- 
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csted  in  the  automobile  business  in  1910  offered 
his  services  to  the  Lincoln  Highway  Association 
in  1913  since  which  time  he  has  been  prominently 
identified  with  it. 


Highway  Engineering  and  Transport 
Instruction 

The  University  of  Michigan,  probably  the  only 
educational  institution  offering  graduate  short 
period  courses  arranged  especially  for  men  en- 
gaged in  the  practice  of  highway  engineering 
and  highway  transport,  has  announced  the  fol- 
lowing : 

1»»-1»21     SCHEDULE     OF     GRADUATE     SHORT  PERIOD 
COURSES    IN    HIGHWAY    ENGINEERING  AND 
HIGHWAY  TRANSPORT 

DECEMBER  I  TO  21.  ISO) 

C.  E.  78.  Highway  Engineering,  Theory,  Design  and 
Economics.    Professor  BUnchard. 

C  E.  78.  Grading  Machinery  and  Operations.  Professor 
Bateman. 

DECEMBER  27.  19»  TO  JANUARY  7,  1*21 

C.  E.  87.  Highway  Transport  Surveys.  Professor 
Blanchard. 

C.  E.  71.  Highway  Specifications,  Contracts,  and  Juris- 
prudence.  Professor  Riggs. 

JANUARY  10  TO  EL  1921 

C.  E.  72.  Earth.  Sand-Clay.  Gravel  and  Broken  Stone 

Roads.    Professor  Bateman. 
C.  E.  81.  American    and    English    Highway  Transport 

Methods.    Professor  Blanchard. 

JANUARY  24  TO  FEBRUARY  4.  1921 

C.  E.  68.  Bituminous  Surfaces  and  Bituminous  Pave- 
ments.   Professor  Blanchard. 

C.  E.  74.  Bituminous  Materials.    Professor  Bateman. 

C.  E.  80.  Interrelationship    of    Highway,    Railway  and 
Waterway  Transport.    Professor  Riggs. 
FEBRUARY  f  TO  18,  1921 

M.  E.  40.  Mechanism,  Operation  and  Maintenance  of 
Motor  Trucks,  Tractors  and  Trailers.  Pro- 
fessor Lay. 

C.  E.  69.  Highway  Laboratory  Research.  Professor 
Bateman. 

C.  E.  70.  Highway  Structures.    Professor  Gram. 
C.  E.  79.  American  and  English  Highway  Traffic  Legisla- 
tion and  Regulations.    Professor  Blanchard. 

FEBRUARY  21  TO  25.  1921 

Seventh  Annual  Michigan  Conference  on  High- 
way Engineering. 

FEBRUARY  28  TO  MARCH  11,  1921 
C  E.  73.  Brick,  Cement-Concrete,  Sone  Block  and  Wood 

Block  Pavements.    Professor  Bateman. 
G  E.  75.  Highway    Engineering    Seminar.  Professor 

Blanchard. 

C.  E.  82.  Highway  Transport  Management,  Costs  and 
Record  Systems.    Professor  Blanchard. 

MARCH  14  TO  25.  1921 
C.  E.  77.  Highway  Engineering  Financing,  Administration, 

and  organizations.    Professor  Blanchard. 
C.  E.  83.  Highway  Transport  Seminar.  Professor 

Blanchard. 


Federal  Aid  Roads 


The  Chief  of  the  Bureau  of  Public  Roads, 
Thomas  H.  Mac  Donald,  has  recently  stated  that 
road  operations  under  the  Federal  Aid  Road  Act 
thus  far  initiated  totalled  29,319  miles,  or  nine 
times  the  distance  from  New  York  to  San  Fran- 
cisco ;  also,  that  the  federal  government's  share 
will  cost  more  than  the  Panama  Canal.  Sixty 
per  cent  of  the  cost  of  roads  which  have  been 
approved  for  federal  aid  will  be  spent  for  bitu- 
minous concrete,  portland  cement  concrete  and 
vitrified  brick,  the  total  of  such  roads  approved 
for  federal  aid  being  7,600  miles  or  more  than 
half  as  much  as  the  total  milage  of  this  class  of 
roads  in  the  United  States  before  the  federal  aid 
road  law  was  passed.   The  estimated  cost  of  the 


approved  projects  is  $384,900,000,  and  that  of  the 
projects  already  in  various  stages  of  construction 
or  entirely  completed  is  about  $200,000,000. 

Immigration  Notes 

The  number  of  immigrants  arriving  at  Ellis 
Island  in  the  last  week  of  July  was  only  10,615 
as  compared  with  13,965  in  the  previous  week, 
thus  showing  a  drop  of  3,310  which  was  partly- 
due  to  the  small  number  of  large  ships  that 
landed  passengers  here  during  the  week.  A 
large  proportion  of  the  1,132  steerage  passengers 
on  the  Baltic  were  Irish  girls  and  the  majority 
of  the  1,371  on  the  Moordam  consisted  of  Jewish 
women  and  children  freed  from  the  Bolsheviki. 


According  to  F.  J.  Raymond  of  the  Inter- 
Racial  Council,  the  number  of  the  immigrants 
arriving  in  the  United  States  since  the  armistice 
has  exceeded  the  number  of  aliens  departing  by 
only  37,621,  and  in  the  year  ending  June  20  last, 
emigration  exceeded  immigration  by  more  than 
6,000.  Last  year  86  per  cent  of  those  who  return- 
ed  to  Europe  were  able  bodied  men  and  only  76 
per  cent  of  the  immigrants  were  producers.  The 
male  aliens  who  left  the  country  last  year  each 
carried  away  an  average  amount  of  $3,100  which 
had  been  earned  or  accumulated  in  this  country. 
It  is,  therefore,  no  wonder  if  foreigners  are  eager 
to  emigrate  and  they  should  be  assisted  and 
encouraged,  a  necessity  that  is  self-evident  in 
view  of  the  fact  that  more  than  62  per  cent  of 
American  labor  is  foreign  born. 

The  general  policy  of  daily  papers  throughout 
this  country  seems  to  be  strongly  in  favor  of 
encouraging  an  increasing  labor  immigration. 
One  paper,  quoting  the  Boston  Transcript's  esti- 
mates of  6,000,000  workers  ready  to  leave  Europe 
for  America,  immediately  opportunity  is  afforded 
them,  calls  attention  to  the  estimated  shortage 
of  4,000,000  laborers  that  are  now  urgently  re- 
quired in  this  country,  and  deplores  the  restric- 
tions that  are  imposed  at  both  ends  of  the  route. 
It  concludes  "that  the  future  of  American  indus- 
try demands  a  clear  admission  of  aliens;  that 
none  of  the  present  restrictions,  with  the  possi- 
ble exception  of  the  literacy  test,  should  be  modi- 
fied until  our  quarantine  stations  are,  beyond  all 
hazards,  able  to  guarantee  the  nation  against  the 
entrance  of  epidemic  disease."  This  may  well  be 
supplemented  by  the  further  requirements  that 
we  shall  be  guaranteed  against  the  admission  of 
Bolshevists  and  other  mischievous  radicals. 


The  statement  from  Tacoma,  Washington,  that 
there  has  been  definitely  located  an  underground 
system  on  the  Pacific  Coast  by  which  thousands 
of  Japanese  arc  smuggled  into  the  United  States 
vearly  although  perhaps  not  proven,  is  a  positive 
indication  of  the  fact  that  such  labor  is  in  de- 
mand, and  will  no  doubt  be  used  in  a  political 
argument  in  the  campaign  now  being  strongly 
maintained  on  the  Pacific  Coast  to  prevent  the 
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entrance  of  Asiatics  and  especially  to  deny  them 
the  right  of  owning  land  in  this  country. 

If  the  statements  arc  proved  that  the  Japanese 
employees  in  agricultural  work  almost  invariably 
injure  the  land  and  reduce  its  production  so  as 
to  depreciate  the  value  and  enable  them  to  ac- 
quire title  at  a  very  small  amount,  after  which 
they  build  it  up  for  their  own  interest,  some  such 
restrictions  may  be  proper,  but  it  should  be 
made  without  prejudice  to  the  supply  and  em- 
ployment of  large  numbers  of  laborers  for  agri- 
cultural and  construction  purposes. 


The  House  Committee  on  Immigration  and 
Naturalization  has  been  in  session  for  several 
weeks  in  California,  Oregon  and  Washington 
and  has  received  testimony  that  Japanese  farmers 
in  the  state  of  California  have  increased  from 
4,500  in  1912  to  19,043  in  1918.  Under  proper 
restrictions  these  men  are  valuable  farm  laborers 
and  a  way  should  be  found  to  utilize  their  serv- 
ices without  lowering  the  standard  of  living, 
thus  increasing  the  opportunities  for  skilled 
labor,  without  the  drastic  legislation  intended  to 
wholly  prevent  Japanese- immigration. 


If  the  United  States  does  not  take  active 
measures  to  secure  its  share  of  the  excess  labor 
in  European  countries,  especially  in  the  war 
zone,  it  mav  find  itself  unable  to  secure  even 
what  it  is  willing  to  accept,  for  other  countries 
welcome  them  more  freely  and  have  within  recent 
years  attracted  large  numbers.  For  instance, 
Brazil  has  received  1,015,883  immigrants  during 
the  twelve  vears  ending  with  1919,  of  which  the 
largest  number  were  Portugese,  ex-Spanish, 
Italians  and  Russians. 


Immigration  for  July 

During  the  five  weeks  beginning  June  25  and 
ending  July  30,  1920,  the  total  number  of  third- 
class  passengers  landing  at  Ellis  Island  was 
84,492,  and  the  number  of  third-class  passengers 
departing  was  63,219,  an  excess  of  21,273  third- 
class  passengers  arriving. 

It  is  estimated  that  approximately  two-fifths 
of  those  arriving  and  one-third  of  those  leaving 
are  women  and  children.  This  would  be  equiva- 
lent to  the  arrival  during  this  period  of  about 
50,695  men,  and  a  departure  of  42,146,  a  net  im- 
migration of  men  amounting  to  8,528,  or  at  the 
rate  of  1,700  per  week.  There  is  no  present 
method  of  determining  what  proportion  of  these 
third-class  passengers,  going  or  coming,  are 
citizens  of  the  United  States. 


An  Abundant  Labor  Supply 

This  countrv  is  conceded  to  be  lacking  4,000,- 
000  or  5,000.000  laborers,  which  even  in  the  most 
favorable  ante  war  times  could  not  have  been 
secored  by  immigration  in  less  than  four  or 
five  years  and  which  would  now  require  to  be 
in  excess  of  such  immigration.  It  is  important 
to  note  that  there  exists  a  great  reservoir  of  com- 


petent and  reliable  cheap  workers  in  Japan, 
where  the  population,  which  in  1915  was  more 
than  55,000,000,  had  a  density  of  376  per  square 
mile,  much  more  than  the  principal  European 
countries  and  already  too  great  for  the  agri- 
cultural resources,  only  35  per  cent  of  the  land 
being  suitable  for  agricultural  purposes.  It  is, 
therefore,  necessary  for  Japan  to  find  an  outlet 
for  a  large  number  of  her  workers  who,  under 
proper  restrictions,  should  be  heartily  welcomed 
here. 

<  

Plentiful  La  nor  in  Massachusetts 

The  officials  of  the  eastern  Massachusetts 
Street  Railway  Company,  in  opposing  before  the 
board  of  arbitration  a  wage  increase  demand  by 
its  employees,  have  established  the  fact  that 
there  is  now  in  that  locality  a  plentiful  supply  of 
labor,  that  its  employes,  some  of  whom  have 
been  working  for  the  company  from  twenty  to 
forty  years,  are  generally  in  good  circumstances, 
147  of  them  owning  automobiles  and  23  per  cent 
owning  their  own  homes.  Further,  they  state 
that  during  the  last  year,  10  of  the  divisions  of 
the  system  have  shown  a  deficit  of  $68,000  to 
S21 7,000  each,  and  only  one,  that  of  Fall  River, 
has  earned  any  net  income.  The  road  now  has 
a  fair  schedule  fully  as  high  if  not  higher  than 
other  roads  in  that  part  of  the  country  and  has 
reached  the  maximum  which  the  public  will  sub- 
mit to.  Therefore  the  company  believes  that  no 
arbitrary  increase  of  wages  should  be  imposed 
but  that  the  situation  should  be  governed  by  the 
natural  law  of  supply  and  demand. 


Abundant  Farm  Labor  in  California 

It  is  reported  from  San  Francisco  that  abund- 
ant labor  is  available  in  California  to  harvest  all 
crops  and  that  agricultural  wages  are  so  high 
there  that  the  net  earnings  of  farm  workers  are 
greater  than  those  of  mill  and  factory  workers. 

It  is  further  stated  that  in  some  industries  pro- 
duction  is  smaller  and  increasing  unemployment 
is  tending  to  secure  a  resumption  of  the  normal 
operation  of  demand  and  supply. 

High  farm  wages  arc  offset  by  high  prices  for 
farm  products,  but  if  the  wages  increase  too 
high,  the  farmers  are  prepared,  it  is  announced, 
to  revert  to  grazing,  thus  diminishing  their 
labor  needs,  giving  their  land  a  needed  rest,  and 
directly  increasing  the  amount  of  labor  available 
for  construction  purposes. 


The  JetTersonville  Municipal  Fire  Department 
threatens  to  go  on  strike  unless  its  demands  are 
granted  for  salary  raise  of  $10  a  month  and 
four  clays  off  or  $5  a  month  and  eight  days  off. 
The  city  officials  say  that  the  municipal  revenue 
will  not  permit  the  consideration  of  the  firemen's 
demand.  If  the  men  can  get  more  satisfactory 
employment  elsewhere  they  should  resign  as  fast 
as  their  places  can  be  filled,  but  it  should  be  un- 
thinkable to  have  a  possibility  of  a  strike  in  the 
fire  department  that  might  subject  the  city  to 
great  danger. 
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Recent  Legal  Decisions 


PROVISION   REQUIRING  ROAD  TO   BE   KEPT  IK  REPAIR 

Where  a  party  contracts  with  a  county  to  con- 
struct a  certain  road  and  to  maintain  it  in  a  state 
of  repair  specified  in  the  contract  and  for  a  period 
of  time  provided  for  in  the  contract,  and  fails  to 
comply  with  the  provisions  of  the  contract  as 
to  maintaining  the  road  in  a  state  or  repair,  and 
the  county  is  compelled,  on  his  refusal  to  do  so, 
to  place  it  in  a  proper  state  of  repair,  the  Okla- 
homa Supreme  Court  holds,  Gibson  v.  Board  of 
Commissioners  of  Okfuskee  County,  189  Pac. 
745,  that  the  contractor  and  his  bondsmen  will 
be  held  liable  for  the  cost  of  such  repair,  and 
where  the  verdict  of  the  jury  is  reasonable,  and 
it  is  reasonably  supported  by  the  evidence  in 
the  case,  the  verdict  will  not  be  disturbed  on 
appeal.  — .  ■ 

WAIVER  OF  PROVISION  TO  GUARANTEE  PAYMENT  FOR 
LABOR  AND  MATERIALS 

Where  a  contract  for  the  construction  of  a 
school  building  expressly  makes  the  specifica- 
tions a  part  of  the  contract,  a  stipulation  in  the 
specifications  requiring  the  contractor  to  give  a 
bond  guaranteeing  payment  for  labor  and  ma- 
terials is  a  part  of  the  contract.  Rut  the  school 
board  may  waive  this  provision  and  it  is  held, 
Builders'  Material  &  Supply  Co.  v.  J.  B.  Evans 
Const.  Co.,  (Mo.)  221  S.  W.  142,  that  a  school 
board  did  waive  such  a  provision  by  taking  a 
bond  which  merely  indemnified  it  against  loss, 
damage,  liens,  etc..  and  that  the  surety  on  such 
bond  was  not  liable  to  one  furnishing  materials 
to  the  contractor.  -  

PROVISION  FOR  PAYMENT  OF  CLAIMS  OF  MATERIALMEN 

The  Ohio  statute,  section  1203,  General  Code, 
relating  to  the  procurement  of  a  bond  by  the 
state  highway  commissioners,  contained  two  pro- 
visions, one  mandatory,  requiring  a  bond  condi- 
tioned that  the  contractor  should  perform  the 
terms  of  the  contract;  another  permitting  the 
inclusion  therein  of  a  provision  for  indemnity 
against  liens  and  claims  for  material  and  labor 
furnished  in  the  construction  of  the  improve- 
ment.. The  Ohio  Supreme  Court  holds,  State  ex. 
rel.  Marble  Cliff  Quarries  Co.  v.  Watts,  126  N.  E. 
407,  that  these  provisions  of  the  act  did  not  de- 
prive the  commission  of  the  power  to  include  in 
the  bond  a  clause  for  the  payment  of  claims  ac- 
cruing to  materialmen  and  laborers  on  account 
of  the  construction  of  the  improvement.  Such  in- 
cluded clause,  since  not  prohibited,  is  justified, 
being  within  the  purpose  and  scope  of  that  pro- 
vision of  the  act  which  permits  the  commissioner 
to  include  in  the  bond  a  provision  for  indemnity 
against  .liens  and  claims  for  material  and  labor 
furnished.  It  was  developed  in  the  record  that  a 
part  of  the  material  furnished  the  contractor  by 
the  Quarries  Company  for  the  construction  of 
the  road  was  diverted  by  the  contractor  to  other 
purposes.  The  material  so  diverted  was  supplied 
to  him  "on  account  of  the  construction  of  said 
road,"  and  the  diversion  neither  relieved  the  con- 


tractor from  his  liability  to  the  materialman  nor 
the  sureties  from  their  liability  for  the  payment 
of  claims  accruing  in  favor  of  such  materialmen. 

LIABILITY  OF  TOWN  TO  HIGHWAY  CONTRACTORS 

The  New  York  Supreme  Court,  Special  Term, 
Westchester  County,  holds,  Coyne  v.  Town  of 
Greenburgh,  110  Misc.  (N.  Y.)  598,  182  N.  Y. 
Supp.  20,  that  under  New  York  Laws  1892,  c. 
493,  §  6,  requiring  avenue  extension  commission- 
ers to  ascertain  the  cost  of  opening,  constructing 
and  grading,  and  damages  for  lands  taken,  and 
providing  that  the  amount  "so  ascertained"  be 
paid  by  the  town  by  the  issuance  of  bonds,  to 
be  delivered  to  the  commissioners,  a  town,  issuing 
bonds  and  delivering  them  to  the  commissioners, 
thereby  paid  the  amount  "so  ascertained",  and 
was  not  liable  to  a  contractor.  The  town  was. 
not  required  to  pay  to  the  contractors,  but  to 
deliver  the  bonds  to  the  commissioners,  whose 
duty  it  was  to  apply  them  in  payment  to  the  con- 
tractors.   

IMPROVING  ROADS  "STRICTLY  COUNTY  PURPOSES" 

The  Washington  Supreme  Court  holds,  Rust  v 
Kitsap  County,  189  Pas.  994,  that  whether 
a  designated  indebtedness  is  for  a  public  purpose 
under  article  8,  section  6  of  the  state  constitution 
is  in  each  case  a  proposition  finally  to  be  deter- 
mined by  the  courts  and  not  the  Legislature, 
though  the  legislature  determination  is  entitled 
to  great  weight  and  will  be  upheld  unless  it  plain- 
ly appears,  beyond  any  reasonable  doubt,  to  be 
mere  pretence  or  dissimulation.  A  county  was 
held  to  have  the  right  to  issue  bonds  for  the 
purpose  of  constructing,  repairing  and  improving 
roads  within  the  lv£  per  cent,  limitation  without 
authorization  from  the  people  under  the  Washing- 
ton statute ;  such  purposes  being  strictly  county 
purposes  within  the  constitution. 

CONTRACT   FOR   CEMENT  FOR   HIGHWAY  WITHOUT  AD- 
VERTISEMENT HELD  VOID 

The  California  Supreme  Court  holds,  Henry 
Cowell  l.imc  &  Cement  Co.  v.  Williams,  189  Pac. 
838.  that  California  St.  1913,  p.  667,  adding  sub- 
divisions 21  and  22  to  section  4041  of  the  Poli- 
tical Code,  and  authorizing  the  employment  of  a 
purchasing  agent  to  purchase  certain  county  sup- 
plies and  all  other  personal  property  or  supplies, 
and  providing  that  it  shall  not  be  necessary  to 
advertise  for  bids  for  furnishing  county  sup- 
plies as  required  by  section  404«,  does  not  dis- 
pense with  the  advertisement  for  bids  in  pur- 
chasing cement  for  a  highway  improvement,  as 
the  clause  "and  all  other  supplies"  is  limited  by 
the  context  to  ordinary  county  supplies.  There- 
fore a  contract  by  a  county  purchasing  agent 
for  cement  for  a  highway  improvement  which 
\yas  made  without  advertising  for  bids  in  viola- 
tion of  the  express  requirement  of  the  statute 
was  held  void,  and  the  seller  could  not  recover 
thereon. 
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Auru.t  -M-SK- LEAGUE  OF  CIT- 
IES OF  THE  THIRD  CLASS  IN 
PENNSYLVANIA.  Annual  convention 
York.  Pa.  Secretary.  Fred  H.  Gate». 
Wilkes-Barre.  Pa. 

August  S5-3T — UNION  OF.  NOVA 
SCOTIA  MUNICIPALITIES.  Annual 
convention  Auguat  2S-27.  Secretary, 
Arthur  Roberts.  Brldgewater,  N.  S. 

Best.  1-S — M  I  C  H  I  O  A  N  STATE 
GOOD  ROADS  ASSOCIATION  Annual 
maotlng.  Lansing.  Mich.  President. 
P.  T.  Culgrove,  Hastings.  Mich. 

Sot.  7-10— NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION.  An- 
nual convention.  Holyoke,  Maes. 
Secretary.  Frank  J.  Glfford.  715  Tre- 
mont  Tomple.  Boston.  Maaa. 

Vplrubrr  13-1B — PACIFIC  COAST 
ASSOCIATION  OF  FIRE  CHIEFS. 
Annual  convention  Loa  Angelea.  Cal. 
Secretary.  H.  W.  Brlnghurat.  Seattle. 

gntmker  1S-1T— AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION.  Annu- 
al meeting;  S"an  Francisco,  Cal.  Sec- 
retary, A.  W.  Hedrleh.  169  Maaaaehu- 
setta  Ave.,  Boaton,  Maaa 

Se»t.  I«-18— ENGINEERING  INSTI- 
TUTE OF  CANADA  Meeting  to  b. 
neld  at  Niagara  Falla.  Ontario. 

Sept.  3©-»  —  SOUTHWESTERN 
WATER  WORKS  ASSOCIATION.  An- 
nual convention.  St.  Charlea  Hotel 
Now  Orleans.  La.  Secrotary,  E.  L. 
Pulkerson.  Waco,  Texas. 

Oct.  13-14 — AMERICAN  SOCIETY 
POR  MUNICIPAL  IMPROVEMENTS 
Annual  convention.  St.  Louis,  401 
Lincoln  Avenue,  Valparatao.  Ind. 

October  13-18 — AMERICAN  CIVIC 
ASSOCIATION.  Annual  convention 
Amherst.  Maaa.  Secrotary,  E  F.  Mar- 
shall. Union  Truat  Bid*..  Washing- 
ton, D.  C. 

October  Ig-I*— AMERICAN  COUN- 
TRY  LIFE  ASSOCIATION.  Annual 
•onference  Springfield  Mass.  Presl- 
lent.  Kenyon  L.  Butterfield.  Amherst, 


Oct.  19-33 — INTERNATIONAL  AS- 
SOCIATION OP  MUNICIPAL  ELEC- 
TRICIANS- 25th  annual  convention, 
New  Orleans.  La.  Secretary.  C.  R. 
Oeorge.  Houston. 


GOOD  ROADS  MRBTINO  IN  NORTH 
CAROLINA 

Representatives  from  twenty-six 
counties  in  North  Carolina  attended 
the  first  session  of  the  citizens'  mass 
meeting  at  Raleigh,  Aug.  10,  in  the 
interest  of  good  roa<ls. 

Following  the  address  of  welcome 
by  Mayor  T.  B.  Eldtidge,  of  Raleigh, 
and  the  response  of  James  Cowan,  of 
Wilmington,  substituting  for  Wade  H. 
Phillips,  of  Lexington,  who  was  re- 
ported absent  because  of  bad  roads, 
T.  L.  Kirkpatriek,  of  Charlotte,  stated 
the  object  of  the  gathering. 

Cot.  Kirpatrick  declared  that  the 
idea  upon  which  the  meeting  was 
grounded  was  to  crystalizr  sentiment 
in  favor  of  a  state  trunk  system  of 
modern  highways,  connecting  every 
county  seat  in  North  Carolina.  The 
convention  was  urged  to  adopt  some 
measure  with  a  view  of  placing  North 
Carolina  in  the  forefront  of  the  other 
forty-seven  states. 

Special  interest  attached  to  the  night 
session  when  rival  gubernatorial  nom- 
inees, Cameron  Morrison.  Democrat, 
and  John  J.  Parker,  Republican,  spoke 
for  good 


MATERIALS     HANDLING  SECTION 
OP  Tin;  AMERICAN  BOCIETV 
OF  MECHANICAL  ENGINEER* 

The  largest  and  one  of  the  oldest 
technical  organizations  of  the  country. 
The  American  Society  of  Mechanical 
Engineers,  has  formed  a  Materials 
Handling  Section  whose  object  is  to 
"promote  the  art  of  the  mechanical 
handling  of  all  materials." 

A  meeting  was  held  at  the  Engineer- 
ing Societies  Building,  29  West  39tn 
St..  at  2:30  P.  M.,  August  13,  1920. 
Robert  M.  Gates,  of  the  Lakcwood 
Engineering  Company,  managing  en- 
gineer specializing  in  material  hand- 
ling equipment,  presided.  The  meet- 
ing was  addressed  by  Harold  V.  Coes, 
industrial  engineering  specialist,  of 
Fprd,  Bacon  &  Davis,  F.  M.  Fieker, 
vice-president  of  the  McGraw-Hill 
Publishing  Co.,  and  E.  Logan  Hill, 
formerly  secretary  of  the  Port  and 
Harbor  Facilities  Commission  of  the 
U.  S.  Shipping  Board,  also  formerly 
assistant  general  manager  of  the  Erie 
Railroad. 

Mr.  Gates  said:  The  soaring  costs 
of  today  are  not  resulting  alone  in 
increase  in  the  price  of  the  commodity 
but  are  the  results  of  increased  costs 
of  handling  of  production.  The  ineffi- 
ciency of  the  freight  handling  system 
of  these  United  Stales  cannot  be  laid 
upon  a  lack  of  equipment  but  a  lack 
of  adequate  means  of  loading  or  un- 
loading and  more  effective  means  of 
filling  cars  to  capacity  and  the  pro- 
viding of  suitable  warehouse  facilities. 
These  are  acknowledged  facts — facts 
that  have  been  expressed  and  known 
for  some  time.  We  then  ask  ourselves 
what  is  being  done  to  eliminate  the 
difficulties.  To  date  organizations  and 
individuals  have  endeavored  to  en- 
courage a  correction  of  present  condi- 
tions all  with  more  or  less  beneficial 
effect,  but  so  far  there  has  been  no 
common  nationally  known  organiza- 
tion which  all  other  institutions  or  in- 
dividuals could  turn  to  help  correlate 
the  effort  on  this  subject. 

There  are  but  two  ways  of  doing 
this  work — manually  and  mechanically. 
The  manual  system  can  never  be 
wholly  dispensed  with  but  it  has  been 
proven  that  it  is  utterly  unable  to  cope 
with  the  situation.  Therefore  the  sal- 
vation of  our  industrial  and  commer- 
cial life  is  dependent  upon  the  de- 
velopment of  the  mechanical  means 
of  material  handling  and  the  fitting  it 
into  economic  conditions  of  today. 


AMERICAN  ASSOCIATION  OF 
ENGINEERS 

The  American  Association  of  Engi- 
neers has  inaugurated  a  1920  mem- 
bership campaign  to  extend  from 
Sept.  15  to  Oct.  30  and  offers  a  large 
number  of  prizes  ranging  from  a  mem- 
bership certificate  to  a  gold  watch  or 
a  life  membership  to  those  individuals 
which  bring  in  the  largest  r-jmbcr  of 
new  members.  Special  rivalry  has 
been  developed  between  several  im- 
portant cities  and  it  is  expected  that 
m  New  York  City  alone,  the  member- 
ship will  be  increased  to  2,500. 

The  Illinois  Assembly  has  been  or- 
ganized with  10  member  chapters, 
Chicago,  Danville,  Decatur,  Effingham, 
Joliet,  Mattoon,  Peoria,  Rockford, 
Springfield,  Rock  Island.  Robert  C 
Bruce  of  Joliet  was  elected  president, 
Henry_  Riedl  j)f  Chicago,  vice-presi- 


dent, Thomas  E.  Lowery  of  Springfield 
secretary,  and  E  f 
Island,  Treasurer. 


of  bprtr 
ichaelis. 


Rock 


The  Washington  State  Assembly 
witl  be  permanently  organized  at  a 
state  convention  to  be  held  in  Everett, 
Washington,  on  Aug.  24.  A  constitu- 
tion will  be  adopted  and  permanent 
officers  elected.  The  convention  is  • 
expected  to  approve  a  proposed  state 
license  law  which  has  been  under  prep- 
aration by  the  assembly  license  com- 
mittee for  several  months.  Courtland 
Penny  is  secretary  of  the  assembly. 

Chapter  charters  have  been  granted 
to  members  in  Poughkccpsie,  New 
York,  and  Jefferson  City,  Missouri, 
and  a  club  charter  in  Rutland,  Ver- 


The  Chicago  Chapter  has  requested 
the  mayor  of  Chicago  to  remove  from 
office  Commissioner  of  Public  Works 
Francis  and  the  three  members  of  the 
Chicago  Civil  Service  Commission. 
This  action  was  taken  on  August  6  as 
a  result  of  the  discharge  from  the 
employ  of  the  city  of  Thomas  G. 
Pihlfeldt,  city  bridge  engineer  for 
many  years,  and  his  assistant,  Hugh 
K.  Young,  through  a  "trial"  which  the 
chapter  characterizes  as  farcical  and 
an  exhibition  of  spoils  politics.  In 
commenting  upon  the  chapter's  warn- 
ing to  engineers  against  accepting  posi- 
tions in  city  employ,  the  Chicago  Daily 
News  says,  editorially,  "After  the  ex- 
perience of  Messrs.  Pihlfeldt  and 
Young  that  warning  seems  scarcely 
necessary.  Engineers  who  have  a  re- 
gard for  their  personal  reputations 
and  professional  standing  will  hardly 
choose  to  subject  either  to  gratuitous 
attack  by  .entering  a  service  in  which 
political  influence  apparently  counts 
for  very  much  more  than  docs  faithful 
Work  for  the  public" 


NORTH    CAROLINA  SOCIETY 
OF  ENGINEERS 

The  animal  convention  of  the  North 
Carolina  Society  >A  Engineers  was 
held  at  Asheville,  August  12-Hth. 
Among  the  principal  subjects  consid- 
ered was  the  passage  of  a  bill  by  the 
next  state  legislature  to  secure  the  li- 
censing of  engineers  and  surveyors. 
A  paper  on  this  subject  was  presented 
by  Chas.  E.  Waddell.  Another  paper 
on  the  State  Water  Resources  was 
presented  by  Frederick  W.  Myers,  and 
an  excursion  was  made  to  the  Pisgah 
National  Forest. 


DTJLUTB  ENGINEERS*  CU  B 

At  its  meeting  of  Aug.  2nd.  the  Du- 
luth  Engineers'  Club  elected  as  offi- 
cers; President.  W.  S.  Hearld ;  first 
vice-president,  O.  B.  Bjorge;  second 
vice-president,  Ray  S.  Huey ;  secretary, 
Geo.  C.  Olmsted;  treasurer,  A.  U. 
Shipman ;  directors,  A.  M.  Frazee, 
Frank  Hutchinson.  W.  J.  Mathews, 
Col.  F.  A.  Pope;  representative  on  the 
Minnesota  Joint  Engineering  Board, 
W.  H.  Woodbury ;  delegate  to  Organi- 
zation Committee  of  the  Minnesota 
Federation  of  Engineers,  J.  L  Pickles. 


Digitized  by  Google 


Vol.  49,  No.  8 


PUBLIC  WORKS 


193 


AMERICA*  KOCIETV  OK  MECHAN- 
ICAL l  M.IVEMM 

The  1920  annual  meeting  of  The 
American  Society  of  Mechanical  En- 
gineers will  be  held  in  the  Engineer- 
ing Society  Building.  29  West  39th 
Street,  New  York  City,  from  Decem- 
ber 7  through  December  10th.  Ses- 
sions will  be  held  on  the  subjects  of 
appraisal  and  valuation  and  the  ap- 
plication of  engineering  to  woodwork- 

The  newly  founied  professional 
sections  on  management,  nowcr.  fuels, 
machine  shops,  railroads  and  textiles 
will  also  conduct  sessions  to  consider 
the  vital  problems  in  their  field.  In 
addition  a  number  of  valuable  papers 
will  be  presented  at  General  Sessions. 

A  memorial  session  for  Dr.  lira- 
shear  is  planned,  as  a  fitting  tribute  to 
his  life  and  work. 

BRANCH ■■   OF   ASSOCIATED  GEX- 
EHAL  t'OATIIACTOIl*  OK 
AMERICA 

Oklahoma—Oklahoma  City.  Okla. 

Officers:  President.  J.  W.  Maney 
Vice  President,  R.  D.  Farmer; 
Treasurer,  M.  A.  Swatek;  Secretary. 
R.  G.  Marriott. 

Saint  Joseph,  Missouri. 

Officers:  President,  P.  P.  Buddy; 
Vice  President,  Sam  Hotchkiss; 
Treasurer,  Chas  P.  Norris ;  Secretary. 
John  H.  Vincent,  717  Corbt-Forsee 
Bid*.  St.  Joseph,  Mo.  * 

Southern  California— I.os  Angeles, 
CM.' 

Officers:  President,  Arthur  Bent; 
Vice  President,  Clare  L.  Peck,  of 
Leonard  &  Peck ;  Treasurer,  J.  F. 
Atkinvon ;  Secretary,  George  A. 
Rogers,  of  Rogers  Brothers  Co. 

Executive  Committee :  Arthur  Bent, 
Clare  L.  Peck,  George  A.  Rogers. 
Godfrey  Edwards,  R.  F.  Ware,  J.  C. 
Edwards  and  Frank  Foell. 

San  Francisco,  Cal. 

Officers:  President.  Henry  Jacks: 
1st  Vice  President,  lohn  Biller;  2nd 
Vice  President.  P.  J.  Lynch;  Treas- 
urer. Charles  Wright ;  Secretary,  E.  T- 
Thurston. 

Directors:  Henry  Jacks.  John  Biller, 
P.  J.  Lynch,  Thomas  Elam,  Charles 
Wright.  C.  M.  Moore,  A.  H.  Wilhelm. 

Pacific  Northwest — Portland,  Ore- 
gon. 

Officers :  President.  Natt  Mc- 
Dougall,  A.  Guthrie  &  Co.,  Portland, 
Ore;  Nice  President,  R.  E>  Miller, 
Pugct  Sound  Bridge  &  Dredge  Co., 
Seattle.  Wash. ;  Secretary-Treasurer. 
I.  N.  Day,  A.  D.  Kern  &  Co..  Port- 
land. Ore.;  Executive  Secretary,  J.  D. 
MacVicar. 

Directors:  Natt  McDougall,  R.  E. 
Miller,  I.  N.  Day.  J.  A.  McEachern, 
D.  G.  Monro.  General  Construction 
Co..  Spokane,  Wash. ;  A.  E.  Griffin, 
Stewart  &  Welch,  Vancouver,  B.  C. ; 
G.  W.  Gauntlett.  Grays  Harbor  Con- 
struction Co..  Hoquiam.  Wash  -  Her- 
man GocU;  A.  H.  Toole,  Clifton, 
Applegate  &  Toole,  Spokane.  Wash.; 
K.  B.  Kumpe.  Warren  Construction 
Co..  Portland,  Ore.;  Charles  Swigcrt, 
Pacific  Bridge  Co.,  Portland,  Ore. 

Nashville,  Tennessee. 

Officers:  President.  T.  W.  N.  Lec; 
Via-  President,  K.  <i.  Holladay;  Scc- 
Ave..  N..  Nashville.  Tenn. 
rctary.  John  A.  Wilson.  177  Second 


Northwestern.  St   Paul,  Minnesota. 

Officers:  President,  W.  O.  Winston, 
Winston  Brothers  Co..  Minneapolis, 
Minn.;  First  Vice  President,  Charles 
Ffolliott.  A.  Guthrie  and  Co.,  St.  Paul. 
Minn. ;  Second  Vice  President,  H.  N. 
Leighton.  H.  N.  Leighton  Co..  Minne- 
apolis, Minn.;  Third  Vice  President, 
K.  P.  Grant,  George  J.  Grant  Con- 
struction Co..  St.  Paul,  Minn.; 
Treasurer,  Claude  H.  Sicms,  Siems. 
Helmers  and  Schaffncr,  St.  Paul. 
Minn.;    General    Secretary.    H.  H. 

Weston. 

Directors:  T.  J.  Walsh,  Walsh  Con- 
struction Co..  Davenport,  Iowa;  J.  A. 
McEachern,  J.  A.  McEachern  and  Co., 
Seattle,  Wash ;  Nelson  Story,  Jr. ;  F. 
H  Romer,  F.  J.  Komer  Construction 
Co..  St.  Paul.  Minn.,  W.  E.  Mc- 
Ctitiogh  and  Cheney  Co..  Minneapolis, 
Minn.;  M.  W.  Barnard,  Minneapolis, 
Minn  ;  J.  R.  Stack.  Stack  Construc- 
tion Co.,  Duluth.  Minn.,  L.  A.  Baurn- 
tardncr,  I..  A.  Baumgardncr  and  Co., 
St.  Paul,  Minn.;  E.  T.  Foley,  Foley 
Brothers  Co.,  St.  Paul,  Minn. 

engineering  institute  of 

CANADA 

The  next  meeting  of  the  Engineering 
Institute  of  Canada  at  Niagara  Falls. 
Sept.  16.  17-1B  will  be  devoted  largely 
to  papers  on  the  new  Chippewa- 
Oueenstown  development  of  the  hydro- 
electric power  commission  of  Ontario 
around  Niagara  and  the  Welland  ship 
canals,  both  of  which  works  will  be 
visited  by  the  delegates  to  the  Conven- 
tion. 

CANADIAN   POWER  COMMISSION 

A  government  commision  to  control 
water  power  in  the  province  of  New 
Brunswick,  Canada,  has  been  organ- 
ised under  the  title  of  the  New  Bruns- 
wick Hydro-Electric  Commission.  E 
O.  Foss.  St.  John,  chief  engineer.  The 
program  includes  the  developments  of 
two  water  powers  for  St.  John  and 
one  for  the  North  Shore. 


PROBLEMS  THAT  CITIES 
ARE  SOLVING  WITH 
EXPERTS 


The  city  council  of  Elgin,  III.,  has 
engaged  D.  _  H.  Maury,  Chicago,  to 
make  a  preliminary  survey  of  the  lo- 
cal water  supply  conditions 

The  Mayor  of  Philadelphia  has  ap- 
pointed a  zoning  commission  of  18 
members  including  Geo.  S.  Webster, 
Chief  of  the  Bureau  of  Survey;  John 
A.  Vogelson,  Chief  of  the  Bureau  of 
Health  and  John  B.  Sinkler.  city 
architect ;  Walter  F.  Ballingcr,  repre- 
senting the  Philadelphia  Engineers 
Club  and  Edgar  V.  Sccler  representing 
the  American  Institute  of  Architects. 
There  are  also  representatives  of  the 
Master  Builders  Exchange  and  of  the 
Central  I.abor  Union. 

A  report  on  the  water  supply  re- 
quired for  Philadelphia  during  the 
next  .'»0  years  is  to  he  made  hy  a  com- 
mission of  experts  including  J.  Waldo 
Smith.  George  W.  Fuller,  J.  W.  Led- 
oux  and  Joseph  F.  Hasskarl  who  arc 
expecteil  to  make  a  preliminary  state- 
ment by  September  15th. 


PERSONALS 

tiling  ei 
s.  New 


Holden.  E.  H..  consulting  engineer 
to  the  city  of  Yonkers,  New  York, 
and  assistant  engineer,  Topographical 
Bureau.  Borough  of  the  Bronx,  New 
York,  died  August  7th. 

Shcppard,  D.  C,  one  of  the  con- 
tractors tor  the  Great  Northern  & 
Pacific  Railroads,  died  recently  at  St. 
Paul,  Minnesota. 

Helm,  A.  V.,  has  been  appointed 
resident  engineer.  Federal  Aid  Pro- 
ject 41.  Franklin  County,  Kansas, 
headquarters  at  Ottawa,  Kans. 

Lena:.  C,  Ow  has  been  appointed 
consulting  engineer  to  the  Foundation 
G>mpany,  N.  Y. 

Atkins,  Dudley,  Jr..  has  been  ap- 
pointed resident  engineer  Federal  Aid 
Project  S3,  Donaphan  County,  Kans., 
headquarters  Troy.  Kans. 

Wilmot.  Lieut.  F.  E  .  has  been  ap- 
pointed resident  engineer  for  the  re- 
public of  Santo  Domingo. 

Davey.  W.  B.,  has  lieen  appointed 
city  enginter.  New  Orleans. 

Adams.  Major  F.  P..  has  been  ap- 
pointed city  engineer.  Brant  ford.  On- 
tario, Canada. 

Simpson,  Robert,  has  been  appointed 
city  engineer  of  Columbus.  Ohio. 

Anderson,  W.  F_,  lias  been  appointed 
engineer  of  the  Irrigation  District,  at 
San  Benito.  Texas. 

McAdams.  F-  E,  has  been  appointed 
citv  manager,  Bryant,  Texas. 

Hines.  Frank  T.,  Brig-Gen.,  chief  ot 
the  bureau  of  Transportation  of  the 
U.  S.  War  Department,  hai  been  ap- 
pointed head  of  the  Inland  and  Coast- 
wise Waterways  Service. 

Edwards,  D.  G.,  has  been  atipoinfod 
director  of  construction  of  1*  miles 
of  Intercontinental  Construction  in 
Brooklyn. 

Kramer,  X.  A  ,  has  resigned  as  state 
engineer  of  Mississippi. 

Curcton,  Ralph,  has  opened  an  engi- 
neering office  in  Greenville,  S.  C,  Mit- 
chell. Gen  C.  H.,  has  been  appointed 
member  of  the  commission  to  investi- 
gate and  report  on  the  Ontario  Hydro- 
radial  system  • 

Stephens,  U..  assistant  bridge  engi- 
neer of  the  Texas  Highway  Depart- 
ment has  been  appointed  resident 
bridge  engineer,  Runnels  County, 
Texas  in  charge  of  a  bridge  across 
the  Colorado  River  near  allinger, 
Texas. 

Cavcn.  F.  H..  has  been  appointed 
director  of  public  works  of  Philadel- 
phia. 

Brown.  Fred,  has  been  appointed  city 
engineer  of  Muskegon,  Mich. 

Davey,  W.  B„  has  been  appointed 
city  engineer  of  New  Orleans,  La. 

W.  A.  Olen.  president  of  the  Four 
Wheel  Drive  Auto  Company,  with  D. 
J.  Rohrer  and  C.  F.  Folkman,  mem- 
bers of  the  Board  of  Directors  sailed 
for  England.  August  nth,  in  the  in- 
terest of  the  company's  foreign  busi- 
ness 

While  abroad  they  will  make  a  study 
of  the  truck  situation  with  a  view  to 
improving  present  facilities  of  the 
company  for  handling  its  increasing 
export  trade.  The  party  will  join 
Senator  Anton  Kuokuk,  also  a  direc- 
tor, who  is  abroad  at  present. 
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New  Appliances 

Describing  New  Machinery,  Apparatus,  Material!  and  Methods  and  Recent  Interesting  Installation* 


HAND  t  LTTEKS  AMI  BENDERS 

Catalog  22  of  Koehring  Machine 
Company  illustrates  two  siatcs  of  hand- 
power  cutters  for  reinforcement  bars. 
Size  1,  weighing  100  pounds,  will  cut 
up  to  %  -inch  round  or  twisted  bars; 
and  size  2A  weighing  70  pounds,  will 
cut  up  to  lVi-inch  round  or  llit-inch 
twisted  bars.  Bars  up  to  %-inch 
square  can  be  cut  by  one  man,  larger 
sizes  require  two  men. 


The  jaws  arc  arranged  so  as  to  act 
more  powerfully  as  the  cut  progresses 
,  and  make  a  clean,  square  cut  without 

j  fracture. 

;  Hand-bending  machines  are  also 
'made  in  two  sizes  weighing  105  to  223 
]  pounds  without  the  handles,  and  with 
I  <apa  cities  up  to  1 'i  and  lH-inch 
I  diameter  bars. 

In  the  small  size  the  die  is  2  inches 
I  5n  diameter  and  has  a  roller  bearing 


MACHINE  TO  CUT  K-IN.  BAR  WITH  UNE-MAK  POWER 

—  \ 


journal.  The  guide  block  has  a  large 
roller  which  reduces  friction  and  per- 
mits the  bar  to  follow  freely. 

The  large  machine  has  a  die  3  inches 
in  diameter  and  is  provided  with  an 
adjustable  clamp  corresponding  to  the 
thickness  of  the  bar.  The  pinion  is 
provided  with  a  ratchet  liver  and 
engages  the  gear  segment  on  the  main 
frame.  If  bars  are  bent  too  much 
they  can  be  counterbent  without  re- 
moval from  the  machine  and  without 
making  adjustments  in  it.  For  bars 
one  inch  or  more  in  diameter,  two  men 
are  required  to  operate  the  machine. 
The  catalog  contains  convenient  tables 
showing  the  widths,  areas,  and  pcri- 
mcntcrs  of  round  and  square  bars  of 
comcrcial  sizes  from  to  2  inches. 
DUPLEX  LIMITED 

The  Duplex  Truck  Company  has 
just  put  out  on  the  market  a  new  two- 
wheel  drive  type  of  machine  known  as 
the  Duplex  Limited  and  designed 
around  pneumatic  tires,  which  has  un- 
usual speed  intended  to  fill  the  gap  be- 
tWCCn  strictly  light  delivery  cars  and 
slow  speed  trucks.  It  will  safely  and 
economically  handle  loads  up  to 
.",.000  pounds  including  body  weight  at 
the  highest  legal  speed. 


II Kill  SPEED  Tlil'CK 


RAND  HIJXDINU  UAl'III.NK  WITH  CAPACITY  FOR  IK -IN.  liOLXU  BARS 


LIGHT  OKLIVERY  CAR 

It  has  a  four  cylinder.  25-h.p.  engine, 
centrifugal  pump  water  circulation. 
Duplex  radiator  supported  on  frames 
giving  it  a  |Ki>viMi  movement  of  1-4 
inch  in  any  direction  without  compact, 
Moragc  battery  ignition,  and  electric 
Marling  and  lighting. 

Speed  is  obtained  through  motor 
power  and  not  by  low  gear  ratio;  hence 
the  adoption  of  a  motor  of  excep- 
tional power  rating  for  a  truck  of  its 
capacity,  (icar  ratio  on  high  is  in 
keeping  with  the  motor  power  and 
maximum  speed. 

Iloth  emergency  and  service  brakes 
are  of  the  internal  expanding  type  on 
rear  wheel  drums.  These  are  well 
proportioned,  of  ample  capacity,  and 
easily  adjusted. 
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CENTRAL  CONCRETE  MIXING  PLANT  KOR  PUILAhKl.PHIA  PAVEMENTS 

Furnishes  Contrite  by  Truck   for  Pavnnrnlx  Within  a  Kariiti*  ot  Kivr  Mile*.      I.oinmotl ve  «.'rane  l'nlu:iilint: 

AuKreicatr  to  storage  Pile  or  Mix.-r  Tower. 
Thi*  nr.. I  nther  Philadelphia  pavinit  art  Ivltles  Will  lM  >1«-^<t I ti.-il  In  n«-xt  VNd'l  Isooie. 
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[The  Austin -We  stern  Road  Machinery  Co^ 


Plenty  "f  reserve  power  smooth,  strmlv  anil  de- 
pendable, means  satisfactory  performance.  Ami 
in  a  Motor  ttullrr  this  is  obtained  onlv  by  the 
]ir»]KT  design  nml  construction  of  the  Power  Plant. 

This  question  of  Power  1'l.iiit  deserves  jour  most 
careful  consideration  lircausc  ujMin  It  dejHMids 
tli.it  |»i  rfi-rt  self-balancing  quality  and  rlimination 
of  vibration  so  nntssnn'  to  provide  thr  steady 
rolling  needed  in  laying  asphalt  and  other  bitu- 
minous pavements. 

In  thr  Austin  Motor  Hollers — both  three-wheeled 
anil  tanilrni  you  will  find  a  Power  Plant  meeting 
all  these  requirements — as  well  as  many  other  dis- 
tinctive features. 

Austin- Western  manufacture!,  a  complete  line  of 
road  machines — rollers  oilers,  scrapers,  etc. 

Catalogs  are  yours  for  the  asking — write  for  copies 

to-dav. 


The  Austin -Western  Road  machinkuy  Co. 
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Lining  Rock  Tunnels  in  New  York 


Steel  forms  for  roof  arch  and  side  walls.    Concrete  hauled  in  dump  cars  and 
pulled  up  inclined  plane  to  platform  at  skewback  level. 


Several  thousand  feet  of  the  land  approaches 
to  the  three  twin-tube  tunnels  under  ihe  Kast 
river  that  have  recently  been  built  for  the  New 
York  Rapid  Transit  subway,  were  driven  under 
atmospheric  pressure  through  rock  by  the  full 
width  top  heading  and  bench  method,  making  an 
excavation  about  18  feet  square.  This  excava- 
tion was  lined  with  concrete,  having  a  finished  in- 
terior radius  of  about  15  feet  6  inches  for  the 
erch,  a  flat  invert,  and  offset  sidewalls  contain- 


ing the  duct  banks,  the  same  as  the  lining  for 
the  cast  iron  tubes. 

CONCRETING  INVERT  AND  UOe  WALLS 

All  of  the  concrete  used  for  the  lining  was 
mixed  in  plants  installed  in  the  bottoms  of  the 
shafts  as  was  the  case  for  the  cast  iron  tubes, 
and  most  of  it  was  delivered  to  the  forms  in  steel 
side-dump  cars  hauled  by  electric  locomotives  on 
narrow-gage  tracks  laid  on  the  finished  invert. 


STEEL  TRAVELER  SUPPORTING  SIDE  WALL  FORMS  M  APPROACH  TO  SUBAQUEOUS  SECTION  OF  TUNNEL.  HOIST 
INi.  ENGINE  INSTALLED  TO  OPERATE  INCLINED  TRACK  FOR  CONCRETE  CARS 
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The  invert  concrete  was  dumped  from  the  cars 
directly  to  the  bottom  of  the  excavation,  where 
it  was  placed  without  the  use  of  forms,  being 
dressed  to  the  required  surface  by  screed  and 
straight  edge. 

After  the  completion  of  the  invert,  a  wide-gage 
track  was  laid  on  it  concentric  with  the  service 
track,  and  on  this  was  installed  a  steel  traveler 
with  steel  transverse  bents  placed  5  feet  on 
centers  and  each  consisting  of  a  pair  of  vertical 
posts  supporting  a  horizontal  cap.  The  vertical 
posts  were  connected  by  longitudinal  members 
at  the  top.  bottom  and  center,  and  the  caps  were 
covered  with  planking  forming  a  platform  just 
above  the  axis  of  the  tunnel  and  providing  below 
it  a  clearance  for  the  service  track  and  for  the 
transportation  of  plant  and  materials  without  in- 
terrupting concreting  operations. 

The  traveler  bents  were  assembled  in  sections 
long  enough  to  make  up  about  100  feet  and  sup- 
ported, from  the  overhanging  end  of  the  caps, 
steel  ribs  covered  with  wooden  lagging  which 
constituted  the  forms  for  the  inner  surfaces  of 
the  sidewalls,  suitable  to  receive  the  duct  banks 
which  were  subsequently  built  on  them. 

These  forms  were  connected  top  and  bottom 
to  the  traveler  posts  by  turnbuckle  struts  that 
enabled  them  to  be  moved  in  or  out  horizontally, 
while  the  bolted  connections  to  the  end  of  the 
cantilever  cross  beams  above  could  be  removed, 
permitting  the  forms  to  be  raised  or  lowered 
when  stripping  and  transferring  them.  Wooden 
bulkheads,  carefully  scribed  and  set  to  fit  the 
irregularities  of  the  rock  excavation,  were  bolted 
with  steel  scabs  to  the  forms  at  the  end  of  each 
section  to  retain  the  concrete  in  a  vertical  plane 
at  the  construction  joint. 

STANDARD  ARCH  FORMS 

The  arch  concrete  was  placed  by  the  means  of 
standard  all-steel  forms  identical  with  those  used 


STKKI.  ARCH  FORM  IN  Oi.l)  SUP-CLARK  STREET 
TUNNEL 


for  the  arch  lining  in  the  cast-iron  tubes.  The 
semi  circular  form  ribs  were  made  with  6-inch 
channels,  the  webs  horizontal  and  the  flanges 
slotted  to  receive  connection  bolts  through  sur- 
face plates  riveted  to  the  steel  lagging  plates 
from  about  15  to  4S  inches  long  and  5  feet  wide 
which  were  supported  on  the  ribs. 

Each  rib  was  made  in  three  sections  with 
bolted  joints  at  the  haunches,  where  gusset  plates 
were  provided  and  two  vertical  steel  columns  by 
which  the  forms  were  supported.  Frequently 
the  columns  were  enclosed  with  plank  boxes  to 
protect  them  from  concrete  and  from  impact  and 
injury.  The  ribs  were  assembled  5  feet  apart 
longitudinally  to  make  sections  about  100  feet 
long  which  were  concreted  in  a  single  operation. 
The  lagging  plates  were  assembled  successively 
from  the  skewbacks  up  as  the  concrete  was 
placed  in  position,  leaving  an  open  space  at  the 
crown  for  placing  the  concrete.  Some  of  these 
plates  were  provided  with  holes  closed  by  tap 
bolts  to  allow  for  the  subsequent  grouting.'  The 
slotted  holes  in  the  ribs  allowed  for  some  adjust- 
ment to  the  irregularities  of  the  work  and  facili- 
tated making  connections.  The  arches  were 
struck  by  the  operation  of  wedges  under  the  sup- 
porting columns.  - 

The  accompanying  view  of  the  arch  centers  is 
from  a  photograph  taken  of  their  use  in  the  cast- 
iron  tubes,  and  the  floor  shown  in  that  view  is 
the  concrete  platform  on  top  of  the  traveler  cap 
just  above  the  axis  of  the  tunnel. 

CONCRETING  arch  UNE 

In  the  cast  iron  tubes  and  in  most  of  the  rock 
tunnel,  after  the  sidewalls  had  been  completed 
nearly  up  to  the  springing  line,  there  was  cast 
on  them  a  gkewback  section  reaching  up  a  little 
above  the  axis  of  the  tunnel  to  receive  the  arch 
concrete. 

The  concrete  for  the  sidewalls  and  for  the  arch 
lining,  excepting  a  small  portion  that  was  de- 
livered by  the  pneumatic  process  near  the  bot- 
toms of  the  shafts,  was  hauled  up  an  inclined 
plane  attached  to  the  forward  end  of  the  form 
traveler,  using  a  steel  cable  operated  by  a  com- 
pressed  air  hoisting  engine  installed  on  top  of 
the  traveler,  as  shown  in  the  accompanying  pic- 
ture. The  concrete  was  then  dumped  on  the  plat- 
form and  shoveled  by  hand  into  the  wall  forms 
and  arch  forms. 

IXDF.RPJXNIXC.  THF.  ARCH  LINING 

For  a  length  of  about  250  feet  in  both  the  north 
and  the  south  tunnels  of  the  60th  Street  line  in 
the  approach  under  the  Oueensboro  bridge,  it 
was  desirable  to  preserve  the  greatest  possible 
width  in  the  lower  part  of  the  rock  tunnel  so  as 
to  have  clearance  adjacent  to  the  bulkhead  at  the 
end  of  the  air  pressure  section.  For  this  reasoni 
the  invert,  sidewalls  and  duct  banks  were  tem-| 
porarily  omitted  in  the  early  part  of  the  opera^- 
tions,  and  were  not  built  until  after  the  arch 
lining  had  been  completed. 

After  the  excavation  had  been  completed,  the 
bottom  was  trimmed  approximately  level  in  the 
center,  a  service  track  was  installed  on  it  and 
vertical  piers  like  pilasters  were  built  against  the 
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face  of  the  rock  wall  on  each  side  and  capped  at 
the  springing  line  by  longitudinal  concrete  sec- 
tions forming  skewbacks  for  the  arch.  Subse- 
quently the  arch  centers  were  set  up  between  the 
pilasters,  the  lagging  adjusted  to  bear  against  the 
skewback  concrete  and  the  concrete  placed  be- 
tween the  form  and  the  top  of  the  rock  excava- 
tion, completing  the  arch,  which  was  thus  per- 
manently supported  on  the  pilasters  while  the 
full  horizontal  clearance  of  15^4  feet  was  left  in 
the  bottom  of  the  tunnel  for  construction  opera- 
tions. The  forms  and  travelers  were  removed 
and,  when  other  portions  of  the  work  had  been 
completed,  the  invert  was  made  and  the  sidcwalls 
were  built  permanently  inclosing  the  pilasters 
and  completing  the  tunnel  lining. 

This  work  was  executed  by  T.  McGovern  & 
Company,  as  contractor.  Some  of  the  other 
rock  tunnel  work  was  done  by  Booth  &  Flynn, 
contractor.  All  of  the  steel  forms  and  travelers 
were  supplied  by  the  Blaw-Knox  Company.  The 
work  was  designed  and  built  under  the  direction 
of  the  Public  Service  Commission,  D.  L.  Turner, 
chief  engineer,  and  C.  M.  Holland  and  C.  G.  Drew 
successively  engineers  of  tunnel  construction. 


Improving  a  Soft  Trench  Foundation 

Portions  of  the  W  innipeg  reinforced  concrete 
aqueduct  of  100,000,000  gallons  per  day  capacity 
were  built  in  shallow  open  trench  excavated  in 
clay  soil  which  would  crack  on  top  and,  admit- 
ting water  would  swell  up,  enclose  the  water  and 
allow  it  to  permeate  and  saturate  the  sub-soil, 
making  it  semi-fluid  and  destroying  to  a  great 
extent  its  bearing  capacity. 

Sometimes  when  the  soil  was  first  exposed  in 
excavation  it  appeared  solid  and  capable  of  carry- 
ing heavy  loads ;  but  it  was  liable  to  great  change 
and  deterioration,  which  sometimes  occurred  be- 
fore the  structure  could  be  built  or  was  liable  to 
follow  after  the  aqueduct  had  been  concreted  and 
backfilled. 

In  order  to  avoid  the  expense  of  excavating  to 
a  great  depth  through  this  material,  it  was  in 
some  cases  covered  and  protected  by  a  thick 
layer  of  sand  and  gravel  dumped  on  the  soft,  wet 
bottom  of  the  trench  that  before  would  scarcely 
support  the  weight  of  a  man. 

Sumps  were  sunk  through  the  gravel  at  fre- 
quent intervals  and  the  water  pumped  out  of 
them,  thus  drawing  it  from  the  bottom  of  the 


TRENCH    WITH    VERY    SOFT    BOTTOM    COVEKEU  WITH 
WATER  TAMPF.I)  SAND  AND  GRAVEL 


stratum  rather  than  from  the  surface  and  auto- 
matically producing  a  very  effective  tamping  of 
the  gravel  and  solidification  of  the  soft  clay. 

This  was  very  successful,  the  sand  and  gravel 
becoming  so  dense  that  it  required  a  pick-axe  to 
remove  it,  and  a  splendid  footing  was  secured  on 
which  to  concrete  the  invert  of  the  aqueduct. 

The  operation  was  much  quicker  and  cheaper 
than  digging  through  the  soft  material  and  pro- 
vided a  satisfactory  foundation  which  did  not 
settle  under  the  load  of  the  finished  aqueduct  and 
its  contents.  The  work  was  designed  and  exe- 
cuted under  the  direction  of  James  H.  Fuertcs, 
consulting  engineer,  New  York 


Deepening  Hell  Gate 

About  forty  years  ago  one  of  the  most  difficult 
blasting  operations  that  had  been  conducted  up 
to  that  time  was  successfully  completed  for  re- 
moving "Flood  Rock"  in  He'll  Gate,  located  be- 
tween New  York  harbor  and  Long  Island  sound. 
Until  the  removal  of  this  rock  it  had  been  prac- 
ticatly  impossible  for  any  but  the  smallest  craft 
to  pass  by  water  between  the  harbor  and  Long 
Island  sound.  Since  then  smaller  ocean-going 
coastwise  craft  had  been  able  to  pass  through 
Hell  Gate,  but  it  is  proposed  ultimately  to  secure 
a  passage  for  large  ocean  going  steamers  through 
this  stretch  of  the  East  River. 

At  present,  contractors  are  removing  Frving 
Pan  reef,  which  is  480  feet  by  360  feet.  The 
dredging  company  expects  this  work  to  extend 
over  eight  or  ten  months  because  of  the  short 
period  of  time  each  day  when  certain  of  the  nec- 
essary operations  can  be  performed.  A  drill  boat 
is  warped  across  the  reef  in  paralell  lines  about 
30  feet  apart,  drilling  holes  in  each  line.  From 
100  to  150  lbs.  of  dynamite  is  placed  in  each  hole 
and,  after  they  have  been  exploded,  a  dipper 
dredge  loads  the  broken  rock  into  scows.  Except 
at  slack  water,  the  current  at  this  point  is  so 
swift  that  it  is  only  between  tides  that  drilling 
points  can  be  located,  charges  planted  and  fired, 
or  the  position  of  the  plant  changed,  and  such 
slack  water  generally  lasts  not  more  than  20  to 
a  maximum  of  23  minutes.  Divers  employed  on 
this  work  are  generally  unable  to  spend  more 
than  IS  minutes  under  water  at  each  slack-water 
period,  or  a  total  of  30  minutes  a  day.  When  this 
reel  has  been  removed,  Pot  Rock  and  other  less 
dangerous  reefs  will  be  attacked.  It  is  expected 
that  the  completion  of  the  channel  will  require 
15  or  20  vears  and  an  expenditure  of  $55,000,000 
to  $75,006,000. 


New  York  Permits  Lime  in  Concrete 

I'se  of  hydrated  lime  in  concrete  has  been  per- 
mitted under  certain  restrictions  for  use  on  con- 
struction work  in  Greater  New  York,  under  a 
decision  recently  made  by  the  Board  of  Standards 
and  Appeals  of  that  city.  The  matter  came  be- 
fore this  board  on  an  appeal  from  a  ruling  on  the 
use  of  hydrated  lime  in  concrete  work  in  the  con- 
struction of  a  large  building.    After  securing 
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testimony  from  all  available  sources,  the  board 
reached  the  following  decision: 

"The  use  of  hydrated  lime  in  all  classes  of  con- 
crete construction  shall  not  be  prohibited  when 
used  in  accordance  with  the  conditions  herein- 
after set  forth. 

"The  hydrated  lime  shall  conform  with  the 
Standard  Specifications  of  the  American  Society 
for  Testing  Materials. 

"The  maximum  amount  of  hydrated  lime  which 
may  be  used  shall  conform  with  the  following: 


1-1  '/i-3  mix:  4  lbs.  of  hydrated  lime  per  95  lb. 

bag  of  portland  cement. 
1-2-4  mix;  5  lbs.  of  hydrated  lime  per  95  lb.  bag 

of  portland  cement. 
1-2>j-5  mix;  6  lbs.  of  hydrated  lime  per  95  lb. 

bag  of  portland  cement. 
"For  hand-mixed  concrete,  the  hydrated  lime 
and  portland  cement  shall  be  well  mixed  while 
dry. 

"Hydrated  lime  shall  not  be  used  in  concrete 
which  is  to  be  deposited  under  water." 


Relation  of  Water  Resources  to  Forestry* 

By  THORNDIKE  SAVILLE  f 


The  author  sums  up  in  this  paper  the  accepted  facts  relative  to  flood  control, 
erosion,  evaporation,  drainage  of  swamps,  protection  of  water  supplies  and 
other  branches  of  the  subject,  and  explains  the  principal  features  of  the  re- 
cently enacted  Waterpower  Bill. 


The  relation  of  water  resources  to  forestry  is 
complex.  The  subject  may  be  considered  from  three 
standpoints:  first,  the  effect  of  forests  upon  the 
occurrence  and  distribution  of  water,  or  the  hydro- 
logical  relation;  second,  the  effect  of  forests  upon 
public  health  and  scenery  from  their  presence  on 
municipal  watersheds  and  reclaimed  swamps,  or  the 
public  welfare  relation ;  and  third,  the  effect  of 
forests  upon  waterpower,  navigation,  agriculture, 
etc..  or  the  economic  relation.  These  three  relations 
may  be  analyzed  in  accordance  with  the  following 
outtine : 

1.  Hydrolocncai: 

(a)  Flood  control. 

(b)  Regulation  of  run-off  and  its  relation  to 

evaporation  and  seepage. 

(c)  Erosion  and  silting. 

II.  Public  Welfare: 

(a)  Protection  of  public  water  supplies. 

(f>)  Drainage  of  swamps  and  conversion  to 

productive  woodlands. 
(c )  Provision  for  parks  and  recreation  areas. 
III.  Economic: 

(a)  Conservation  of  water  and   forest  re- 

sources. 

(b)  Erosion  and  silting;  effect  on  nagivation 

and  agriculture. 
(Y)  Employment  of  construction  labor  during 

winter  months. 
id)  National  forests  and  water  resources, 
(r)  State  and  municipal  forests  and  water 

resources. 

I  HYDKOLOCK'AI. 

(a)  Flood  Control.  A  considerable  literature  has 
grown  up  in  the  past  ten  years  relating  to  the  effect 
of  forests  upon  the  magnitude  and  frequency  of 

'Addreit  before  North  Carolina  Formtrjr  A»*ociation.  Aihevillr, 
K.  C.  June  10,  1920 

tAuociil!  Prnfeiwr  of  Hydraulic  and  Sanitary  Engineering, 
fniver»ily  of  North  Carolina 


floods.  Eminent  scientists  and  engineers  have 
violently  espoused  each  side  of  the  controversy. 
Proponents  of  forestry  measures  have  made  startling 
claims  for  the  favorable  influence  of  forests  in  miti- 
gating the  evil  effects  of  floods.  Some  engineers 
have  made  equally  inclusive  statements  as  to  the 
entire  absence  of  any  beneficial  effects  of  forests 
upon  flood  control.  As  a  result,  due  to  the  emo- 
tional ap|>eal  of  the  forestry  advocates,  the  general 
public  has  an  exaggerated  idea  of  the  benefits  of 
forests  upon  flood  mitigation,  and  scientists  are 
bewildered  by  the  conflicting  statistics  of  engineers. 

Out  of  all  of  this  mass  of  contradictory  evidence 
a  few  general  principles  may  be  regarded  as  well 
established.  In  mountainous  districts,  where  the 
streams  are  Iwrdered  by  steeply  sloping  hills  the 
forest  cover  serves  to  reduce  both  the  frequency  and 
magnitude  of  the  average  flood,  and  consequently 
is  highly  beneficial.  After  protracted  rainfall,  when 
the  cover  has  become  saturated,  this  effect  is  absent. 
Therefore,  the  maximum  floods,  even  in  moun- 
tainous regions,  arc  little  affected  by  the  presence 
of  forests.  The  relative  beneficial  effect  of  forest, 
cover  decreases  with  increase  in  size  of  the  moun- 
tain stream.  On  very  large  rivers,  or  on  rivers 
draining  a  rolling  or  flat  country  the  presence  of 
forests  does  not  seem  to  affect  the  magnitude  or 
frequency  of  floods. 

O)  Regulation  of  Run-off.  Like  the  preceding, 
this  has  long  been  a  moot  question,  and,  as  above, 
the  beneficial  effect  of  a  forest  cover  is  most  evident 
upon  the  run-off  of  streams  draining  a  mountainous 
territory.  The  forest  roots  and  humus  undoubtedly 
tetain  much  water  from  rain  storms,  and  deliver 
some  part  of  it  later  to  the  streams,  thus  conserving 
what  might  otherwise  go  to  waste  on  flood  flows. 
Moreover,  the  shading  effected  by  trees  serves  to 
retard  the  melting  of  snow,  and  the  evaporation 
from  the  land  surface.    On  the  other  hand  the 
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evaporation  from  rain  and  snow  on  the  leaves  Is 
great.  The  consumption  of  water  plant  growth 
is,  however,  less  for  trees  than  for  any  other  kind 
of  vegetation.  Conifers  are  the  best  trees  from 
nearly  all  stand-points  of  water  conservation.  As 
before,  these  conditions  are  most  favorable  for 
regulating  stream  flow  in  regions  of  steep  gradient 
where  the  water  from  average  rains  seeps  rapidly 
into  and  through  the  humus  and  is  fairly  quickly 
delivered  to  the  stream.  The  discharge  is  thereby 
rendered  more  constant.  In  regions  of  flat  gradient 
the  presence  of  forest  cover  may  be  disadvantageous 
in  that  seepage  is  less  rapidly  removed,  increasing 
the  amount  of  water  evaporated  by  vegetation  or 
used  in  plant  growth,  and  reducing  the  discharge  of 
the  streams. 

(r)  Erosion  and  Silting.  Removal  of  forests 
inevitably  causes  extensive  gullying  of  the  slopes, 
with  consequent  trans|>ortation  of  the  eroded  ma- 
terial to  the  streams.  The  result,  from  a  hydro- 
logical  standpoint,  is  two-fold.  First-  the  regimen 
of  the  streams  is  distrubed.  They  must  carry  a 
lead  of  detritus  beyond  the  capacity  attendant 
u|K>n  their  normal  gradient.  This  mean's  deposition, 
building  up  of  the  stream  bed.  alteration  of  the 
course  of  the  stream,  and  transportation  of  debris 
to  points  below,  where  navigation  and  flow  in  a 
larger  stream  may  be  adversely  affected.  Second, 
the  detritus  washed  from  the  deforested  land  is 
transported  by  the  streams  and  deposited  in  any 
reservoirs  created  for  water  supply,  water-power,  or 
irrigation  purposes.  Forestry  enthusiasts  have 
stressed  the  importance  of 'forests  in  the  regulation 
of  flood  flows  and  run-off.  The  effect  of  deforesta- 
tion in  causing  erosion  and  silting  s  probably  more 
important  and  of  more  far-reaching  consequence. 
The  beneficial  effects  of  forests  upon  these  is  very- 
considerable. 

II.   ITBI.IC  WELFARE 

(a)  Protection  of  Public  Water  Supplies.  The 
protection  of  impounded  public  water  supplies  from 
all  possible  sources  of  poilut'on  demands  ordinarily 
a  minimum  use  of  the  watershed  for  domestic  or 
agricultural  purposes.  The  best  kind  of  watershed, 
from  a  hygienic  standpoint,  is  one  thickly  wooded-. 
Cities  are  rapidly  coming  to  pursue  a  definite  policy 
of  forestation  upon  their  watersheds  used  for 
domestic  water  supply.  This  policy  is  carried  out 
from  the  double  relation  of  health  and  economy. 
The  economy  aspects  of  the  question  are  discussed 
later.  Closely  related  to  the  forestation  of  water- 
sheds is  the  protection  of  reservoirs  from  dust,  and 
the  effect  of  decreased  evaporation  due  to  adjoining 
woods. 

{b)  Drainage  of  Swamps.  Within  recent  years 
the  drainage  of  swamps  as  an  anti-malaria  measure 
has  been  carried  out  on  a  constantly  increasing  scale. 
The  results  may  be  three-fold :  first,  the  elimination 
of  malaria;  second,  the  reclamation  of  valuable 
agricultural  or  building  land :  and  third,  the  con- 
version of  vast  tracts  of  useless  land  into  ground 
suitable  for  forestation. 

(c)  Provisions  for  Parks  and  Recreation  Areas. 
The  creation  of  parks  and  open  spaces  where  people 
living  in  congested  districts  may  get  good  fresh  air 
and  a  chance  for  out-of-door  recreation  has  become 
a  well-established  adjunct  of  any  municipal  or  state 


public  welfare  program.  There  has  been  a  pro- 
nounced tendency  of  late  years  on  the  part  of  cities 
to  make  beauty  spots  of  their  water  supply  areas. 
The  reservoirs  near  the  city  are  equipped  with 
attractive  buildings,  and  shade  trees  to  serve  as 
o|)cn  spaces  and  recreational  centers.  The  larger 
areas  on  the  water-shed  arc  laid  out  with  walks 
and  drives,  experts  in  landscape  architecture  and 
forestry  are  retained  to  formulate  a  policy,  and  the 
district  is  made  attractive  to  automobilists  and 
excursionists  from  the  city.  The  thoughtful  plan- 
ning of  the  environs  of  municipal  watersheds  was 
begun  by  the  Metropolitan  Water  Board  in  Boston 
under  the  direction  of  the  late  Frederick  P.  Stearns. 
Here  miles  upon  miles  of  beautiful  drives  lead  the 
automobilist  about  the  secluded  reservoirs  and 
lakes;  while  the  tramper,  picknicker,  or  boy  scout, 
finds  countless  paths  leading  through  the  wilder 
portions  of  the  reservation.  The  whole  project  is 
under  the  guidance  of  an  expert  forester  and  land- 
scape architect.  This  plan  so  successfully  pursued 
in  Boston  has  heen  followed  by  Hartford,  Conn.. 
New  York.  Asheville.  X.  C.  and  other  cities,  in 
the  prosecution  of  extensive  additions  to  their  water 
supply  areas.  The  drives  and  forests  about  the 
watersheds  are  annually  attracting  thousands  of 
visitors. 

nr.  ECONOMIC 

<a)  Conservation  of  Water  and  Forest  Resources. 
The  conservation  of  water  resources  is  affected  by 
the  greatest  economic  use.  and  is  two-fold.  The 
waters  not  utilized,  and  which  would  otherwise  be 
wasted,  are  set  to  productive  use;  and  thereby  (in 
the  case  of  water-power)  a  corresponding  saving 
is  effected  in  nonrenewable  energy  sources  such  as 
coal  or  oil.  With  increased  cost  of  fuel,  and  diffi- 
culty in  transporting  it  to  inland  points,  the  develop- 
ment of  water-power  projects  has  been  tremen- 
dously stimulated  during  the  past  few  years. 

At  present  the  demand  for  electric  power  is  far 
Ixryond  the  supply  in  many  parts  of  the  country. 
Public  utility  corporations  have  hesitated  to  enlarge 
their  plants  for  two  reasons:  first,  the  difficulty  in 
obtaining  lahor  and  materials  and  the  high  prices 
for  these,  and  second,  the  reluctance  of  public  service 
commissions  to  allow  increase  in  rates  to  cover  in- 
creased cost  of  new  development.  This  attitude 
has  made  it  difficult  for  corporations  to  obtain 
money  for  new  improvements.  Where  water- 
power  sites  existed  u|x>n  navigable  streams  the 
policy  of  the  national  government  has  not  been 
such  as  to  make  private  power  developments  prac- 
ticable. This  is  now  remedied  by  the  recent  enact- 
ment of  the  Water-power  Bill,  which  will  tremen- 
dously stimulate  developments  in  some  parts  of 
the  country,  and  the  effects  of  which  are  discussed 
separately  hereafter. 

In  some  of  the  eastern  states  the  larger  water- 
powers  have  nearly  all  been  developed.  There  still 
remains  a  vast  amount  of  ]>owcr  in  the  smaller  falls 
and  streams,  which  individually  may  not  be  econ- 
omically developed.  It  is  now  possible,  through  the 
utilization  of  the  induction  generator,  to  develop 
a  number  of  such  streams,  interconnect  them,  and 
tie  them  into  a  larger  controlling  system.  They  will 
then  feed  into  the  system  a  variable  amount  of 
power,  depending  upon  the  season.    The  dcvclop- 
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incut  of  district  water-power  schemes  of  this  sort, 
which  in  part  at  least  may  he  automationcally  con- 
trolled, is  one  of  the  most  hopeful  means  of  increas- 
ing electric  power  output  in  manufacturing  regions. 
Several  installations  are  already  in  operation. 
Newer  developments  will  probahly  follow  some  such 
scheme  as  is  outlined  in  the  Super-power  project 
for  a  great  trunk  line  system  from  Boston  to  Wash- 
ington, an  investigation  for  which  is  provided  in 
the  last  Sundry  Civil  Appropriation  Bill. 

Like  water-power,  the  conservation  of  forest  re- 
sources is  affected  by  maximum  judicious  use.  The 
principles  of  selective  cutting  and  reforestation  are 
too  well  known  to  need  discussion  here.  Just  as 
water-power  has  become  finally  recognized  as  a 
national  asset  needing  Federal  control,  so  should 
general  regulations  of  state  and  nation  control  the 
promiscuous  destruction  of  our  forests. 

A  double  conservation  is  possible  here  also, 
through  electrification  of  the  iteam  railways.  Thou- 
sands of  acres  of  valuable  forest  land  are  annually 
destroyed  through  fire  caused  by  sjKirks  from  loco- 
motives. The  electrification  of  the  railways  in 
forest  regions  thus  not  only  effects  economy  in  fuel 
conservation  and  oj>erating  expenses,  but  also  in 
preventing  the  waste  incident  to  forest  fires. 

(b)  Erosion  and  Silting.  The  hydrological  effect 
of  erosion  and  silting  caused  by  deforestation  has 
already  been  discussed.  Next  to  the  destruction  of 
the  timber  itself  probably  the  gravest  economic  loss 
arising  from  removal  of  the  forests  is  in  the  silting 
of  navigable  streams  and  the  destruction  of  valuable 
bottom  lands.  Instances  are  not  uncommon  where 
navigable  streams  which  a  score  of  years  ago  re- 
quired little  maintenance  of  channel,  now  need  con- 
stant dredging  to  remove  the  deposits  brought  by 
floods  from  the  denuded  mountain  sides.  This  effect 
is  felt  far  distant  from  the  source  of  the  trouble, 
and  the  material  eroded  from  mountains  by  tor- 
rential streams  may  eventually  cause  deposits  on  a 
large  navigable  stream  hundreds  of  miles  away. 
Once  the  damage  is  done,  reforestation  and  flood 
control  works  arc  the  only  palliatives  of  the  cause. 
Both  have  beeen  extensively  practiced  by  the 
French  in  the  Alps,  at  great'  expense.  A  sound 
forest  policy  will  eliminate  the  necessity  for  such 
regulatory  works. 

Some  of  the  most  valuable  and  productive  land 
in  upland  regions  lies  in  the  valleys  of  the  streams. 
As  deforestation  proceeds,  with  consequent  erosion, 
the  stream  sides  are  aggraded  by  the  transported 
detritus.  In  consequence,  at  times  of  flood  the  water 
overflows  the  banks,  causing  washouts,  gullying  and 
destroying  the  fertile  valley  l>ottoms.  The  remedies 
and  preventives  are  the  same  as  those  described  in 
the  preceding  paragraph. 

(<•)  Employment  of  Construction  Labor  in  Win- 
ter. The  beneficial  effects  of  forests  upon  water- 
sheds used  for  domestic  water  supply  has  been 
mentioned  previously.  An  important  cormllary  of 
this  is  the  opportunity  which  municipal  or  state 
forests  give  for  the  employment  of  construction 
labor  during  the  winter  months.  The  present 
scarcity  of  skilled  labor  makes  it  imperative  that 
laborers  experienced  in  water  works,  sewer  or  road 
construction  be  retained  throughout  the  year.  If 
they  can  Ik-  utilized  in  forestry  work  <m  the  water- 


sheds during  the  winter  months,  they  will  not  be  a 
dead  load  on  the  pay  roll.  The  cities  of  Hartford 
and  New  Haven,  Connecticut;  Boston,  Massa- 
chusetts; and  Nashua,  N.  H.,  have  practiced  this 
combination  of  forestry  and  labor  conservation  with 
great  success.  Even  if  value  of  the  wood  cut  will 
not  show  a  profit,  a  careful  policy  will  make  ex- 
penses meet,  and  serve  to  hold  skilled  labor.  After 
a  decade  or  more  of  such  procedure,  there  may  be 
some  actual  profit  from  the  forestry  operations,  as 
the  labor  becomes  more  skilled  in  lumbering  and  the 
value  of  the  timber  available  for  cutting  increases. 

id)  National  forests  and  Water  Resources. 
Since  11*01  the  Secretary  of  Agriculture  has  been 
empowered  to  issue  permits  for  "the  occupancy  and 
use  of  National  Forest  lands  for  the  construction, 
maintenance  and  operation  therein  of  project  works 
for  the  development,  transmission  and  use  of 
power."  The  policy  of  the  Department  has  always 
been  to  encourage  the  development  of  water-power 
projects  on  national  forests,  but  in  spite  of  the  fact 
that  many  excellent  sites  exist,  relatively  few  pro- 
tects have  been  undertaken.  This  has' been  due 
largely  to  the  provisions  of  the  act  which  allows 
the  Secretary  to  revoke  a  contract  at  will ;  to  im- 
pose new  rental  rates  after  a  lapse  of  ten  years; 
to  treat  appreciation  of  land  as  income  for  rate 
making:  and  to  other  broad  powers  of  the  Federal 
government.  Such  regulations  have  made  invest- 
ments bv  private  capital  unattractive. 

The  Water-power  Bill  (II.  R.  :m\)  which  has 
just  become  law  makes  definite  provision  for  the 
development  of  sites  on  the  national  forests,  and 
eliminates  many  of  the  disadvantages  enumerated 
above.  A  Federal  Power  Commission,  consisting 
of  the  Secretaries  of  War.  Interior  and  Agriculture 
is  appointed,  which  has  very  broad  powers  regarding 
all  use  of  the  waters  subject  to  regulation  by  the 
United  States.  Licenses  will  be  issued  for  a  period 
of  fifty  years,  and  are  revocable  onty  after  civil 
procedure  in  the  federal  courts.  The  passage  of 
this  bill  will  undoubtedly  stimulate  greatly  the 
development  of  water-power  projects  on  the  public 
domain. 

(e)  Slate  and  Municipal  Forestry  and  Water  Re- 
sources. Where  power  shortage  exists,  and  power 
companies  are  unwilling  or  unable  to  extend  their 
plants,  the  question  of  municipal  and  state  enter- 
prises become  important.  Adequate  power  is  so 
essential  to  the  development  of  any  territory  that  a 
municipality  or  state  can  afford  to  expend  large 
sum'  in  water  power  developments  with  a  much 
less  return  on  the  investment  than  a  private  com- 
pany, since  the  difference  is  the  intangible  return 
from  the  possession  of  power  which  attracts  in- 
dustry to  the  city  or  state.  The  development  having 
been 'made,  the 'operation  of  it  to  supply  power  is 
most  economically  made  by  long  term  lease  to  a 
public  utility  company. 

The  enactment  of  the  National  Water-power  Bill 
is  of  vital  concern  to  all  states,  since  the  powers  of 
the  national  government  under  the  terms  of  this  bill 
are  so  sweeping  as  to  seriously  affect  state  control 
of  its  water-power  resources  unless  certain  pro- 
visions are  made.  It  especially  behooves  states  or 
municipalities  containing  national  forests  or  the 
headwaters    of    navigable    streams    within  their 
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boundaries  to  act  quickly  to  preserve  to  themselves 
the  administration  and  control  of  water-powers 
situated  therein.  The  Power  Commission  is  au- 
thorized to  issue  licenses"  for  and  administer  the 
operation  of  water-power  developments  on  the 
"navigable  waters  of  the  United  States,  or  upon  any 
part  of  the  public  lands  and  reservations"  (includ- 
ing national  forests),  and  to  direct  the  •'construc- 
tion, maintenance  and  operation  of  headwaters  or 
other  improvements  of  streams  upon  which  the 
Commission  is  authorized  to  issue  licenses."  This 
means  that  a  farmer  desiring  to  erect  a  1">0  horse- 
power mill  on  a  small  stream  tributary  to  a  navi- 
gable river  must  have  a  federal  permit,  or  have  his 
project  modified  and  perhaps  controlled  by  federal 
regulations. 

The  act  further  provides  that  applicants  for 
federal  licenses  must  have  "complied  with  the  re- 
quirements of  the  laws  of  the  state  or  states  within 
which  the  proposed  project  is  to  be  located  with 
respect  to  bed  and  banks  and  to  the  appropriation, 
diversion,  and  use  of  water  for  jxiwcr  purposes  and 
with  respect  to  the  right  to  engage  in  the  business 
of  developing,  transmitting  and  distributing  power" 
.  .  .  and  that  nothing  within  the  act  "shall  be 
construed  as  affecting  or  intending  to  affect  or  in 
any  way  to  interfere  with  the  laws  of  the  respective 
states  relating  to  the  control,  appropriation,  use.  or 
distribution  of  water  used  in  irrigation  or  for  muni- 
cipal or  other  uses,  or  any  vested  right  contained 
therein."  For  states  not  provided  with  laws  relating 
to  water  use  or  water-power  the  act  provides  "that 
in  case  of  the  development,  transmission,  or  dis- 
tribution, or  use  in  public  service  of  power  by  any 
licensee  hereunder  or  by  its  customer  engaged  in 
public  service  within  a  state  which  has  not  author- 
ized or  empowered  a  commission  or  other  agency 
or  agencies  within  said  state  to  regulate  and  con- 
trol the  services  to  be  rendered  by  such  licensee  or 
by  its  customer  engaged  in  public  service,  or  the 
rates  and  charges  of  payment  therefor 
jurisdiction  is  hereby  conferred  upon  the  Commis- 
sion. ...  to  exercise  such  regulation  and  con- 
trol until  such  time  as  the  state  shall  have  provided 
a  commission  or  authority  for  such  regulation  and 
control."  Moreover,  the  bill  sj>ccincally  provides 
especially  favorable  terms  for  state  or  municipal 
developments  in  the  national  forests. 

Kxcellent  as  the  provisions  of  the  Act  are  in 
furthering  water-power  development  in  the  United 
States,  it  is  evident  that  such  states  as  do  not  have 
conservation  commissions,  a  geological  survey,  or 
other  agency  authorized  to  investigate  and  regulate 
the  use  of  the  water-power  in  that  state  are  likely 
to  be  at  great  disadvantage.  Certain  states  have 
near  their  boundaries  great  water  resources  If 
these  are  developed  by  extra-state  corporations  and 
the  power  transmitted  to  the  adjoining  state  for  in- 
dustrial use.  the  owner  state  loses  the  utilization 
of  a  valuable  natural  resource.  If  a  city  is  situated 
near  a  national  forest,  a  private  manufacturer  may 
use  the  water  resources  of  the  forest  under  Federal 
license,  and  the  municipality,  desiring  to  extend  its 
power  facilities  or  water  supply  may  have  to  go  a 
great  distance  and  be  at  great  expense  to  provide 
what  it  should  have  available  near  at  hand.  It  is 
evident  that  the  provisions  of  the  Water-power  Bill 


are  eminently  fair  and  favorable  to  states  and  muni- 
cipalities, but  they  must  be  provided  with  the  ad- 
ministrative machinery  to  preserve  and  utilize  their 
water  resources.  Several  states,  not  so  provided 
with  water  use  laws,  or  commissions  for  their  en- 
forcement, have  recently  been  stimulated  to  pro- 
vide them  by  the  passage  of  the  Water-power  Act. 
Those  states  or  municipalities  having  water  re- 
sources of  magnitude  will  do  well  to  immediately 
investigate  their  potentialities,  enact  laws  regarding 
their  use,  and  provide  a  commission  to  investigate 
and  regulate  the  development  of  power  projects, 
whether  or  not  these  come  under  the  provisions  of 
the  Water-power  Hill. 

Report  on  Milwaukee's 
Water  Supply* 

Rapid  sand  filters  recommended,  of  160 
million  gallons  capacity  and  with  special 
coagulant-mixing  devices,  and  chlorine 
treatment,  estimated  to  cost  $4,580,000. 


Kfc.CO.MMEN  I J  AT  ION  S 

"As  a  result  of  the  study  of  the  detailed  data 
f.fi  forth  in  this  report,  and"  from  a  knowledge  of 
local  conditions  obtained  irom  personal  obser- 
vation for  a  period  of  more  than  a  year,  certain 
conclusions  have  been  reached  which  have  been 
embodied  in  the  following  recommendations: 

"1.  That,  in  view  of  the  present  polluted  con- 
dition of  the  city's  water  supply  and  the  prob 
able  continuance  of  dangerous  contamination, 
even  if  the  best  methods  now  known  are  used  to 
dispose  of  the  sewage  of  the  city,  there  be  con- 
structed a  filtration  plant  of  the  rapid  sand  type, 
and  that  the  project  be  gotten  under  way  im- 
mediately. 

''2.  That  this  filtration  plant  be  located  on  the 
lake  front  near  the  shore  shaft  of  the  Linwood 
avenue  .intake  tunnel. 

"3.  That  on  account  of  the  increasing  con- 
sumption of  water  by  the  rapid  growth  of  the 
city,  the  filter  plant  be  constructed  to  have  a  ca- 
pacity of  not  less  than  160  million  gallons  per 
day,  based  upon  the  usual  rate  of  filtration  for 
this  type  of  plant,  and  that  it  be  so  designed  that 
extensions  of  the  plant  may  be  made  in  the 
future. 

"4.  That  in  designing  the  filter  plant,  advan- 
tage be  taken  of  certain  information  gained  in 
the  experimental  work,  namely,  that  adequate 
mixing  of  coagulating  chemical  solutions  with 
the  water  may  be  obtained  in  comparatively 
simple  devices  of  much  less  cost  than  those  now 
commonly  employed ;  that  a  period  of  sedimenta- 
tion after  coagulation  be  provided  of  not  less 
than  three  nor  more  than  four  hours,  based  upon 
theoretical  displacement;  that  a  filter  sand  be 
used,  having  an  effective  size  of  not  less  than 
0.35  m.m.,  nor  more  than  0.40  m  m. ;  and  that 
conduits  and  pipe  lines  b?  provided  of  such  size 
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that  rates  of  filtration  from  15  to  20  per  cent  in 
excess  of  the  nominal  rat.-  may  be  utilized. 

"'5.  That  disinfection  of  the"  water  after  being 
filtered  be  practiced  as  a  second  line  of  defense 
against  contamination ;  that  chlorine  be  used  for 
this  purpose,  and  that  the  amount  applied  be  ap- 
proximately one-half  that  which  was  used  on  an 
average  in"  treating  the  raw  water  supply  of  the 
city  during  1919. 

•*<>.  That  no  attempt  be  made  at  the  present 
time  to  employ  ozone  as  a  disinfecting  agent  for 
either  the  raw  or  filtered  water,  since  the  experi- 
mental evidence  obtained  indicated  the  apparatus 
had  not  been  developed  sufficiently  to  produce 
ozone  at  low  enough  cost  to  enable  it  to  compete 
with  chlorine  as  a  disinfecting  agent :  and  that 
the  first  cost  of  installation  and  the  subsequent 
cost  of  operation  and  maintenance  would  be  too 
high  for  use  in  a  large  municipal  plant  of  the  size 
required  by  Milwaukee. 

fcSTIM  ATKI)  COSTS 

Owing  to  present  conditions  as  to  prices  of  ma- 
terials and  labor,  it  would  not  seem  practicable 
to  make  any  very  reliable  estimate  as  to  the  cost 
of  a  plant  which,  if  begun  at  once,  would  not  be 
completed  for  several  years ;  and  yet  it  was  neces- 
sary to  form  some  idea  of  what  the  cost  wouid  be. 
In  making  this  estimate  Mr.  Kllms  based  his 
figures  on  plants  of  similar  size  to  the  proposed 
plant,  and  present  prices. 


The  site  which  seemed  most  suitable  of  those 
available  for  the  plant  was  on  the  lake  front  near 
the  present  intake  tunnel,  the  shore  tunnel  which 
conveys  water  to  the  North  Point  pumping  sta- 
tion, and  a  new  tunnel  now  under  construction. 
He  selected  the  junction  of  the  intake  tunnel  run- 
ning west  to  the  new  pumping  station.  But 
there  is  little  room  on  land  for  building  a  filter 
plant  at  this  point  and  land  will  have  to  be  made 
into  the  lake  at  an  estimated  cost,  including  pro- 
tection wall,  of  $582,700.  He  believes,  however, 
that  a  plant  at  this  point  would  become  an  object 
of  great  interest  to  the  public,  and  would  add 
materially  to  the  beauty  of  the  contemplated  im- 
provements along  the  shore  of  the  lake. 

In  addition  to  the  cost  of  the  protection  wall 
and  filling  of  the  site,  the  estimated  cost  includes 
S867.440  for  foundations,  including  excavation, 
coffer 'dam  and  piles;  $782,000  for  coagulation 
basins,  mixing  flume  and  discharge  conduits ; 
$1,500,000  for  filter  tanks,  piping,  valves,  gates, 
filter  equipment  and  filtered  water  reservoir; 
$448,000  for  chemical  house,  wash-water  tank, 
and  low-service  pumping  station;  to  which  is 
added  15  per  cent,  or  $<)00,000,  for  contingencies 
and  engineering,  giving  a  total  of  $4,580,140. 

The  cost  of  operation  includes  that  of  lifting 
the  water  from  the  intake  shaft  to  the  mixing 
flume.  From  this  point  it  will  flow  by  gravity 
to  the  filtered  water  basin  anel  thence  through 
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tunnels  to  the  pumping  stations.  The  cost  of 
this  pumping  should  be  included  as  part  of  the 
cost  of  purification.  There  would  be  a  total  lift 
of  35  feet,  and  the  cost  would  be  approximately 
$1.80  per  million  gallons  if  done  with  electric 
motors  driving  centrifugal  pumps,  or  70  cents 
per  million  gallons  if  the  pumps  are  driven  by 
steam  turbines;  these  costs  being  based  upon  a 
combined  efficiency  of  pumps  and  motor  of  75 
per  cent  of  the  water  horse  power,  and  electric 
current  at  $1.25  per  k.w.h. ;  and  steam  at  a  cost 
of  35  cents  per  thousand  pounds,  with  13.6. 
pounds  per  horsepower-hour.  These  figures  are 
for  power  only.  Purification  is  estimated  to  cost 
about  $4  per  million  gallons,  of  which  the  cost 
of  the  chemicals  will  be  about  40  to  45  per  cent, 
the  balance  being  for  labor  and  materials  for 
operation  and  maintenance.  Disinfection  with 
chlorine  is  included  in  the  chemicals  but  would 
cost  only  about  15  to  20  cents  per  million  gallons. 
As  for  ozone  disinfecting,  it  was  estimated  that, 
with  electricity  at  1  cent  per  k.w.h.,  the  production 
of  the  ozone  alone  would  cost  over  $4  a  million 
gallons,  while  that  of  compressing  and  applying 
it  would  probably  exceed  this,  and  in  addition 
there  would  be  a  loss  of  head  by  water  in  pass- 
ing through  the  ozone  towers.  It  appearing  that 
the  cost  of  disinfecting  by  ozone  would  be  ap- 
proximately 50  times  as  great  as  by  chlorine,  no 
attempt  at  accurate  estimating  was  made. 

Summing  up,  assuming  a  plant  of  HiO.OOO.OOO 
gallons  daily  capacity  and  a  cost  of  $4,500,- 
000,  the  operation  and  maintenance  charges 
would  be  from  $5  to  $6  per  million  gallons,  and 
the  fixed  charges  about  the  same,  or  a  total  of 
$10  to  $12  per  million  gallons.  This  would 
amount  to  only  1  to  1.2  cents  per  thousand  gal- 
lons, which  is  certainly  a  small  amount  to  pay 
for  insurance  against  water  borne  diseases  as 
well  as  for  providing  a  clear  and  brilliant  water 
of  the  most  acceptable  character. 


Changes  in  Garbage  Disposal  Proposed 
at  Portland 

Municipal  collection  of  garbage,  or  at  least  a 
complete  change  from  the  present  method  of 
garbage  disposal  in  Portland,  Oregon,  seems  in- 
evitable. The  city  council  on  July  30  authorized 
a  call  for  bids  for  the  privilege  of  either  collecting 
or  disposing  of  Portland  garbage.  With  such 
bids  before  the  council  by  September  10,  it  is 
hoped  that  some  proposal  may  be  submitted  to 
the  voters  at  the  November  election. 

City  commissioner  Bigelow  has  investigated 
various  proposals  made  by  reduction  plants  and 
garbage  collection  agencies  and  said  he  was  satis- 
fied that  some  plans  suggested  would  be  more 
satisfactory  to  the  city,  both  from  a  financial  and 
a  health  viewpoint,  than  the  system  now  in 
operation. 

It  is  the  plan  of  commissioner  Bigelow,  ap- 
proved by  the  council,  to  obtain  bids  from  firms 
and  individuals  prepared  to  tackle  the  Portland 
garbage  problem.  Bids  will  be  called  for 
through  advertisements  intended  to  reach  all 
persons  interested  in  the  subject. 


Such  bids  must  be  submitted  to  the  council  by 
September  10,  after  which  time  the  council  will 
make  a  careful  investigation  of  the  various  pro- 
posals and  select  the  most  suitable  for  submis- 
sion to  the  voters. 

The  Los  Angeles  plan  is  looked  upon  with  con- 
siderable favor. 

Under  the  present  system  of  garbage  collection 
in  Portland  it  is  estimated  that  not  more  than 
one-third  of  all  the  garbage  is  collected  and 
destroyed  at  the  incinerator.  The  collection  is 
in  the  hands  of  private  collectors  who  charge  a 
monthly  fee  for  their  services.  The  charge  re- 
sults in  many  people  in  the  city  refusing  to  util- 
ize the  present  system.  Garbage  disposal  by  in- 
dividuals, in  many  cases,  is  said  to  be  a  menace 
to  public  health. 

At  least  a  dozen  firms  operating  throughout 
the  United  States  are  expected  to  bid  for  the 
privilege  of  collecting  garbage  in  Portland,  or 
paying  for  the  garbage  the  city  will  collect  in 
the  event  the  voters  indorse  the  plan. 

Building  San  Pablo 
Filters 


Best  equipped  and  most  modern  filter  in 
California,  built  on  steeply  sloping  land. 
Also  the  highest  hydraulic-filled  dam  in 
the  country. 


The  water  supply  for  Alameda,  Oakland, 
Berkeley  and  a  number  of  smaller  California 
municipalities  on  the  east  side  of  San  Francisco 
Bay  is  provided  by  the  East  Bay  Water  Com- 
pany, the  total  amount  supplied  being  in  the 
vicinity  of  20  million  gallons  daily.  This  is  near- 
ly the  maximum  capacity  of  the  water  sheds  and 
reservoirs  controlled  by  the  company,  and  about 
four  years  ago  it  began  the  construction  of  what 
is  known  as  the  San  Pablo  project,  which  will 
give  it  an  added  average  capacity  of  12  million 
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gallons  a  day,  with  a  peak  capacity  50  per  cent 
greater.  The  cost  is  estimated  to  be  about  $3,- 
500,000.  The  following  description  of  the  con- 
struction work  on  this  project,  and  especially  of 
the  filter  bed,  is  condensed  from  an  article  in 
The  Excavating  Engineer. 

The  project  comprises  a  dam  in  the  San  Pablo 
canyon,  a  water  shed  lying  east  of  the  Berkeley 
hills,  an  outlet  tunnel  through  these  hills,  and  a 
filtration  plant  on  the  west  slope  of  the  hills. 

The  dam  is  of  earth,  hydraulic-filled,  with  a 
crest  1350  feet  long  and  55  feet  wide.  It  has  been 
carried  140  feet  above  the  creek  bed  and  forms 
a  reservoir  with  a  capacity  of  7,250  million  gal- 
lons. It  is  proposed  ultimately  to  carry  it  40 
feet  higher,  when  its  capacity  will  be  14,000  mil- 
lion gallons  and  the  water  will  be  backed  up  the 
canyon  for  IVt  miles  When  completed,  it  will 
probably  be  the  highest  hydraulic-filled  dam  in 
the  country,  with  a  base  from  toe  to  toe  of  ap- 
proximately 1400  feet,  and  contain  2,100,000 
cubic  yards  of  material.  Work  has  been  tempor- 
arily suspended  on  the  dam  at  the  height  of  140 
feet,  but  it  is  expected  that  it  will  be  resumed  in 
the  fall. 

The  water  from  this  reservoir  is  brought  to  the 
distribution  system  of  the  company  by  a  tunnel 
13,563  feet  long  through  the  Berkeley  hills,  pass- 
ing 1.000  feet  below  their  crest  The  tunnel  is 
5  feet  6  inches  by  6  feet  6  inches,  horse-shoe 
shaped,  and  lined  with  concrete  with  an  everage 
thickness  of  8  inches.  It  has  a  slope  of  1  in  1,000. 
This  tunnel  passes  under  Wildcat  Canyon  and 
here  a  shaft  305  feet  deep  brings  the  water  from 
the  crock  bed  down  to  the  tunnel  beneath.  The 
dam  and  tunnel  arc  being  built  by  Bates  &  Bor- 
land of  Oakland  as  contractors. 

FILTRATION  TI.ANT 

At  the  western  end  of  this  tunnel  the  water  is 
discharged  into  a  nitration  plant  which  is  said 
to  be  the  best  equipped  and  most  modern  of  its 
kind  in  California.  From  the  tunnel  the  water 
enters  a  42-inch  steel  pipe  line  which  discharges 
through  a  net  work  of  pipes  into  an  aerator  basin 
80  feet  square.  Adjacent  to  this  basin  is  a  double 
coagulation  basin  300  feet  long  by  170  feet  wide, 
divided  into  two  basins  by  a  middle  partition 
wall.  The  water  passes  through  a  Venturi  meter 
in  going  from  the  aerator  to  the  coagulation 
basin. 

After  receiving  the  coagulant,  the  water  pass- 
es through  the  headhouse  to  the  filter  beds,  of 
which  there  are  eight  arranged  in  a  double  row 
of  four  each.  The  net  area  of  each  bed  is  532 
square  feet.  A  wash-wTater  tank  is  placed  on  the 
hill  above  the  plant,  giving  pressure  for  washing 
the  filters.  Another  small  reservoir  still  further 
up  the  hill  furnishes  water  at  a  higher  constant 
pressure  for  operating  the  hydraulic  valves  and 
other  auxiliaries.  The  plant  is  so  laid  out  that 
space  is  left  for  eight  more  filter  beds  when  these 
arc  needed. 

From  the  filters  the  clear  water  pases  to  a  pure- 
water  reservoir  having  a  capacity  of  6  million 
gallons,  from  which  reservoir  it  passes  directly 
into  the  distribution  system.    The  reservoir  is 


351  feet  by  169  feet,  with  a  concrete  roof  which 
will  be  covered  with  3  feet  of  soil  and  sod. 

All  the  water  used  in  washing  the  filters  will 
be  carried  to  small  basins,  where  the  solid  matter 
will  be  allowed  to  settle  out  and  the  water  be 
pumped  back  to  be  filted  again,  no  water, 
therefore,  being  wasted. 

Excavating  for  the  filtration  plant  was  begun 
in  July,  1919,  and  on  January  7,  1920,  excavation 
work  was  finished.  The  excavating  was  done  by 
means  of  an  18B  Bucyrus  revolving  shovel  on 
caterpillars.  The  ground  had  a  slope  averaging 
17  degrees  and  in  some  places  reaching  45  de- 
grees, and  all  of  the  basins  were  made  in  cut  and 
fill,  the  excavated  material  being  used  for  the 
embankments  on  the  lower  sides,  the  most  im- 
pervious materials  being  placed  so  that  they 
would  come  next  to  the  concrete  work.  Fresno 
scrapers  were  used  for  levelling  the  embankment 
and  also  on  side-hill  work  to  form  benches  for 
the  fills.  The  material  excavated  was  about  30 
per  cent  sandstone  and  the  rest  a  conglomeration 
of  disintegrated  sandstone,  shale,  and  igneous 
rock.  Blasting  was  used  for  about  75  per  cent  of 
the  material.  The  maximum  depth  of  excava- 
tion was  51  feet.  All  of  the  excavation  was  done 
by  the  shovel  named,  except  that  for  about  three 
weeks  a  Thew  ?6-yard  revolving  shovel  was  used 
in  addition. 

The  clear  water  basin  required  43,000  cubic 
yards  of  excavation,  the  coagulation  basin  24,000 
yards,  the  filters  15,000  yards,  the  aerator  1,000 
yards,  and  the  wash  water  basin  1,500  yards;  a 
total  of  84,500  cubic  yards.  This  material  was 
hauled  an  average  distance  of  about  400  feet  by 
2-yard  Troy  wagons. 

From  8  to  13  wagons  were  used,  the  average 
being  11,  and  they  were  so  well  organized  that 
the  shovel  never  had  to  wait  for  a  wagon  but 
worked  steadily,  with  practically  no  breaks  in 
the  schedule  of  making  a  complete  cycle  in  20 
seconds.  Three  horses  were  used  on  most  of  the 
wagons,  although  an  occasional  snatch  team  was 
used  for  hauling  and  fuel. 

All  suitable  material  was  used  in  making  the 
embankments,  and  the  successive  layers  were 
rolled  by  means  of  a  10-ton  Austin  steam  ma- 
cadam roller,  the  slopes  of  the  embankments  be- 
ing finished  by  hand. 

The  steam  shovel  averaged  about  500  yards  a 
day  of  eight  hours,  the  highest  record  being  an 
average  of  600  yards  a  day  for  a  period  of  23 
days.  All  the  work  was  carried  on  with  one 
operator,  one  fireman  and  one  general  untility 
man. 

The  filtration  plant  will  cost  about  $500,000 
and  was  designed  by  Hazen,  Whipple  &  Fuller  of 
New  York.  The  resident  engineer  in  immediate 
charge  of  the  work  was  George  W.  Hawley. 


Highway  Engineering  Scholarship 

J.  G.  Culbertson,  manufacturer  of  automobile 
trucks,  has  established  at  the  University  of  Texas, 
a  scholarship  with  an  annual  income  of  $300,  to 
be  awarded  every  year  to  a  student  specializing 
in  highway  engineering. 
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Soft  Spots  in  Road  Subgrades 

A  theory,  or  possibly  it  might  better  be  called 
a  suggestion,  as  to  the  cause  of  the  formation  of 
soft  spots  in  subgrades  under  roads,  especially 
in  clayey  soil,  was  given  to  the  writer  by  James 
H.  Sturdcvant,  division  engineer  of  the  New 
York  State  Highways,  while  discussing  the 
breaks  which  occurred  in  the  highways  of  his 
division  this  spring  and  which  were  described 
in  our  issue  of  August  14.  It  will  be  recalled 
that  the  numerous  breaks  in  this  instance  were 
caused  by  a  combination  of  an  unusually  long, 
wet  spring  accompanied  by  the  travel  over  the 
%     road  of  a  very  great  number  of  very  heavy  trucks. 

It  is  Mr.  Sturdevant's  idea,  as  we  understood 
it,  that,  had  the  number  of  trucks  been  very  much 
less,  perhaps  only  those  which  used  the  roads 
under  previous  conditions,  even  though  the  in- 
dividual weights  had  been  as  heavy,  these  breaks 
would  not  have  occurred.  He  cited  as  an  illus- 
tration of  his  idea  that,  if  wet  clay  be  struck  with 
a  tamper  or  a  hammer,  moisture  would  appear  at 
the  surface  but  in  a  few  seconds  would  be  re- 
absorbed by  the  cla>\  If,  however,  continuous 
repeated  blows  be  delivered  at  a  single  point,  the 
moisture  from  considerable  depth  would  be 
forced  to  the  surface,  and  this  would  become 
more  saturated  and  finally  of  jelly-like  consis- 
tency. The  same  phenomenon  might  be  con- 
sidered as  occurring  in  the  clay  beneath  a  pave- 
ment when  this  receives,  from  heavy  truck 
wheels,  repeated  blows  in  more  or  less  rapid 
succession,  such  blows  being  sufficiently  heavy 
to  be  transmitted  through  the  foundation  to  the 
clay  beneath.  The  effect  would  be  to  bring 
moisture  to  the  surface  and,  where  the  conditions 
were  such  as  to  concentrate  at  one  point  a 
sufficient  amount  of  moisture,  this  would  finally 
produce  a  clay  so  soft  as  to  no  longer  have  suffi- 
cient stability  to  support  the  load,  even  though 
distributed  over  considerable  area  by  a  macadam 
base  15  inches  thick,  or  by  a  concrete  base  6 
inches  thick. 

The  idea  is  an  interesting  one.  Whether  or 
not  it  is  wholly  or  partially  correct,  the  solution 
would  seem  to  be  the  same — to  prevent  the  pres- 
ence in  the  subgrade,  at  any  point  within  several 


vertical  feet  of  the  under  side  of  the  pavement, 
of  any  more  moisture  than  the  soil  will  retain 
by  mere  capillary  attraction.  Anything  which 
causes  water  to  collect  at  a  given  point,  such  as 
pot  holes  or  depressions  in  an  impervious  sub- 
stratum which  has  been  filled  in  with  sand  or 
gravel,  or  similar  depressions  in  a  rqck  cut  made 
in  grading  same,  is  to  be  avoided  and  the  possi- 
bility of  water  collecting  there  eliminated.  In 
the  case  of  rock,  probably  the  holes  should  be 
filled  in  with  a  lean  concrete,  and  in  the  case  of 
clay,  by  impervious  material  of  the  same  nature 
as  the  rest  of  the  stratum,  the  filling  material  in 
each  case  being  brought  up  to  a  uniform  grade 
with  the  rest  of  the  surface.  This  at  least  will 
permit  the  water  to  distribute  itself  and  possi- 
bly to  drain  away,  where  otherwise  it  would  be 
held  in  these  pot  holes  until  it  either  produced 
a  soft  spot  in  the  manner  above  suggested,  or 
was  gradually  carried  to  the  surface  by  capillary 
attraction  and  evaporated. 


Our  National  Water  Resources 

At  first  thought  the  average  citizen  might  not 
appreciate  the  importance  to  him  of  the  con- 
servation of  the  forests  and  wooded  hills  of  the 
country,  but  engineers  who  have  to  deal  with 
water  supply  and  power  plants  should  certainly 
do  so.  In  an  article  in  this  issue  Professor  Saville 
sums  up  a  great  many  of  the  ways  in  which 
municipalities  are  affected,  these  including  the 
water  supplies  which  arc  distributed  through  the 
city  mains,  the  current  which  is  used  for  lighting 
and  power,  the  floods  coming  down  from  the 
upper  waters  of  streams  to  do  in  some  cases 
enormous  damage  to  the  cities  along  their  banks, 
the  use  of  the  woods  and  forests  as  recreation 
areas,  and  other  minor  features. 

In  the  early  days  of  the  country,  when  practi- 
cally all  of  it  except  the  prairie  regions  and 
deserts  was  covered  with  forest,  the  trees  were 
looked  upon  by  the  settlers  chiefly  as  something 
to  be  gotten  rid  of  in  preparing  the  land  for 
cultivation.  Even  now  a  great  many  think  of 
wooded  land  as  waste  land,  which  the  proper 
utilization  of  our  resources  will  ultimately  clear 
off  for  the  development  of  farms.  To  a  certain 
extent  it  is  true  that  the  country  at  large  would 
benefit  more  by  farms  than  by  forests ;  but  a  time 
is  reached  in  each  section  of  the  country  when 
the  land  most  suitable  for  farming  has  been 
devoted  to  this  purpose  and  the  remainder  might 
better  be  left  to  the  trees  which  grow  upon  it,  or 
such  growth  be  encouraged  as  the  most  economi- 
cal use  of  such  land,  considering  all  phases  of  the 
public  welfare. 

The  reduction  of  our  forests  to  the  point  where 
timber  becomes  more  expensive  than  brick  or 
stone  for  building  houses  (as  is  now  the  case  in 
some  European  countries),  and  where  stream 
flow  is  more  irregular  and  floods  more  frequent, 
thus  reducing  the  value  of  water  power  and  in- 
creasing the  damage  from  floods,  are  only  two 
of  the  possibilities  of  neglect  of  this  subject  which 
should  suffice  to  impress  its  importance  upon 
people  generally. 
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All  of  these  things  should  be  appreciated  to 
the  full  by  engineers  engaged  in  connection  with 
public  works  and  public  service,  and  they  should 
be  among  the  foremost  proponents  of  the  con- 
servation of  our  forests. 


Sewage  Treatment  in  English  and  American 
Camps 

The  description  in  this  issue  of  the  experience 
of  English  engineers  in  sewering  the  English 
aerodrome  camps  bears  a  striking  similarity  to 
the  accounts  by  American  engineers  of  their  ex- 
periences in  United  States  camps  during  the  war, 
although  there  are  several  points  of  difference. 
In  each  case  it  was  found  that  the  amount  of 
sewage  to  be  provided  for  was  underestimated 
and  that  special  efforts  were  necessary  to  keep 
the  water  consumption  and  resulting  sewage 
within  the  desired  limits.  In  the  matter  of  grease, 
however,  the  experiences  differed,  in  that  the 
English  engineers  report  that  no  trouble  was  ex- 
perienced from  the  grease  in  sewage,  while  the 
American  engineers  experienced  considerable 
difficulty  with  grease ;  both  finding  that  the 
grease  traps  employed  were  of  little  benefit.  No 
figures  were  given  in  the  article  as  to  the  amount 
of  grease  found  in  the  English  sewage,  and  it 
is  very  possible  that  the  different  kind  and 
amount  of  food  supplied  to  the  English  soldiers 
as  compared  to  the  generous  supply  of  meats  and 
other  fatty  foods  supplied  to  the  American  camps 
is  the  explanation  of  this  difference.. 

The  treatment  in  the  English  camps  appears  to 
have  been  more  thorough  than  in  most  of  the 
American  camps,  and  the  explanation  is  probably 
the  same  as  that  of  the  earlier  and  more  general 
attention  paid  to  sewage  treatment  in  England 
than  in  this  country,  namely,  that  streams  into 
which  the  effluents  could  be  discharged  were 
much  smaller  there  than  here,  or  in  some  cases 
were  altogether  lacking. 

On  the  whole,  there  would  appear  to  be  little 
for  American  engineers  to  learn  from  the  experi- 
ences in  the  English  camps,  but  they  will  be  in- 
terested at  least  in  learning  of  the  similarity  of 
conditions  and  of  the  methods  adopted  for  meet- 
ing them. 

Red  Bank's  Water  Works 

In  the  Advance  Contract  News  columns  of  the 
August  7  issue  of  Public  Works  appeared  an 
item  stating  that  engineers  engaged  by  the  town 
of  Red  Bank,  N.  J.,  had  advised  that  the  town's 
mains  be  connected  with  those  of  the  Tintcrn 
Water  Company.  We  have  received  further  in- 
formation concerning  this  from  the  engineers 
engaged  by  the  town,  Tribus  &  Massa  of  New 
York  City.  They  state  that  at  the  time  of  writ- 
ing, their  report  upon  Red  Bank's  water  situa- 
tion had  not  been  presented  as  yet,  but  that  they 
had  advised,  as  an  immediate  safeguard  for  fire 
protection,  connecting  with  a  large  main  of  the 
Tintern  Manor  Water  Company,  though  with 
no  recommendation  for  taking  water  therefrom 
^«  a  regular  source  of  supply  but  simply  in  time 
of  emergency. 


Sl  Paul's  Water  Supplj 

St.  Paul,  Minnesota,  derives  its  water  supply 
from  two  systems  of  lakes,  with  an  additional 
supply  from  swells  - when  necessary.  The  lake 
systems  extend  twenty  miles  north  of  the  city, 
the  various  lakes  being  connected  by  conduits 
and  canals.  Tests  of  the  water  arc  made  regu- 
larly and  chlorine  is  administered  whenever  the 
bacterial  count  indicates  this  to  be  desirable,  and 
from  time  to  time  the  city  has  been  officially 
assured  that'  its  water  supply  is  safe ;  now,  how- 
ever, the  State  Board  of  Health,  having  made  a 
survey  of  the  water  system  and  situation,  has 
advised  the  city  to  install  a  filtration  plant. 
Whether  it  docs  so  now  or  not,  it  is  evident  that 
it  must  do  so  eventually,  since  the  supply  from 
the  lakes  is  little  more  than  sufficient  for  the 
present  consumption  and  it  is  probable  that  the 
additional  supply  must  be  drawn  from  the  Mis- 
sissippi river  above  Minneapolis.  The  most  im- 
•mediate  threat  to  the  purity  of  the  supply,  how- 
ever, is  the  fact  that  the  village  of  Forest  Lake 
is  building  a  sewer  system  which  it  is  said  will 
discharge  into  the  drainage  area  of  the  lake 
supply.  The  advice  mentioned  was  communi- 
cated by  the  State  Board  of  Health  quite  recently 
and  no  action  has  yet  been  taken  upon  it  so  far 
as  we  are  informed. 


A  Comprehensive  Power  Scheme  for 
15,000,000  Population 

With  a  view  to  utilizing  to  the  fullest  extent 
the  water  power  along  the  Atlantic  Seaboard  be- 
tween Boston  and  Washington  for  the  produc- 
tion of  hydro-electric  power,  the  U.  S.  Geological 
Purvey  is  conducting  an  investigation  for  which 
congress  has  appropriated  $125,000  and  which  it 
is  expected  will  be  completed  in  about  eighteen 
months. 

The  director  of  the  survey,  George  Otis  Smith, 
stated  that  the  chief  objective  of  the  survey  is 
to  investigate  the  possibilities  of  economy  that 
might  result  from  the  establishment  in  the  Bos- 
ton-Washington industrial  district  of  a  general 
system  for  the  generation  and  distribution  of 
electrical  power.  Consideration  will  be  had  not 
only  of  the  present  demands  of  the  area,  but  also 
of  the  future  ones,  including  possible  electrifica- 
tion of  the  railroads  and  more  complete  elec- 
trification of  industries.  It  is  estimated  that  at 
present  only  10  per  cent  of  the  power  used  in 
the  eastern  seaboard  district  is  developed  by 
water  power. 

It  is  probable  that  the  plans  proposed  will  con- 
sist of  a  main  artery  which  would  be  fed  from 
generating  plants  along  the  route  (including 
those  already  in  use  in  the  various  cities),  while 
feeders  from  the  main  artery  will  distribute  the 
power  wherever  needed  in  the  district.  Existing 
plants  would  probably  sell,  for  distribution  by 
the  main  artery,  the  surplus  power  not  needed  in 
their  own  vicinity,  and  additional  water  nower 
and  steam  generating  plants  would  be  established, 
their  location  being  chosen  with  reference  to 
source  of  power  rather  than  point  of  demand. 
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Sewage  Treatment 
at  English 
Aerodromes 

Bases  of  calculation  and  kinds  of  treat- 
ment given ;  ventilation,  pumping,  grease 
removal,  and  other  details. 


The  following  description  of  certain  features 
of  the  methods  employed  in  England  for  sewer- 
ing the  naval  and  military  aerodromes  during  the 
war  and  treating  the  sewage  is  abstracted  from  a 
paper  by  D.  Balfour  which  was  read  before  the 
Association  of  Managers  of  Sewage  Disposal 
Works  at  Cheltenham,  England. 

In  each  of  the  aerodromes  the  calculation  of 
sewage  volume  was  based  on  a  flow  of  25  gallons 
per  head  per  day,  which  experience  showed  to  be 
none  too  large ;  in  fact,  in  most  cases  it  exceeded 
this  although  the  consumption  was  considerably 
cut  down  when  steps  were  taken  to  prevent  the 
waste  of  water  at  taps,  flush  tanks,  etc.  (This 
parallels  the  experience  at  aerodromes  in  this 
country). 

In  calculating  the  size  of  sewers,  allowance 
was  made  for  a  quarter  of  the  daily  sewage  flow 
discharging  in  one  hour,  or  at  a  maximum  rate 
of  six  times  the  average  flow;  but  in  practice  it 
was  found  that  the  maximum  hourly  flow  was 
one  fifth  the  total,  occurring  usually  between  8 
and  10  A.  M.  Practically  no  surface  water  was 
received  and  there  were  no  trade  wastes.  In  the 
majority  of  aerodromes  the  population  provided 
for  varied  from  400  to  2,000.  But  for  repair 
depots  provision  was  for  2,000  to  5,000,  and  for 
training  schools  up  to  10,000. 

Earthenware  pipes  were  used  for  sewers. 
Where  there  was  no  automatic  flushing,  the 
minimum  grade  allowed  was  1  in  100  for  6-inch 
pipe  and  1  in  70  for  4-inch  pipe ;  but  in  a  number 
of  cases  where  pumping  would  have  to  be  re- 
sorted to  unless  flatter  grades  were  used,  the 
alternative  was  adopted  and  these  were  flushd  by 
automatic  tanks  fed  with  water  from  the  water 
mains. 

"Ventilation  was  provided  by  means  of  4-inch 
cast  iron  pipes  at  the  heads  of  the  sewers  carried 
up  the  gables  or  above  the  caves  of  buildings, 
and  no  intercepting  traps  were  used  on  the  sewers 
or  drains  owing  to  the  liability  to  cause  stop- 
pages." (English  practice  does  not  yet  generally 
countenance  the  omitting  of  intercepting  traps 
for  the  purpose  of  ventilating  sewers,  as  is  more 
or  less  common  in  this  country).  "Grease  traps 
were  provided  for  the  kitchens  or  cook  houses, 
which  might  have  been  dispensed  with  as  their 
cleansing  was  generally  neglected,  so  that  the 
grease  was  discharged  into  the  sewers,  but  no 
trouble  was  experienced  with  the  same."  (Grease 
gave  a  great  deal  of  trouble  in  the  United  States 
camps,  as  wc  described  several  months  ago.) 


The  land  chosen  for  aerodromes  was  the  flattest 
obtainable,  and  this  made  it  impossible  in  several 
cases  to  carry  the  sewers  to  an  outlet  without 
pumping.  For  this  purpose  centrifugal  pumps 
were  used 'driven  by  electric  motors  and  pro- 
vided with  storage  tank ;  the  motors  being  auto- 
matically controlled  by  a  switch  operated  by  a 
float  in  the  storage  tank. 

In  some  cases,  however,  ejectors  using  com- 
pressed air  and  having  a  capacity  of  from  70  to 
300  gallons  were  employed.  In  most  cases  elec- 
tricity was  not  available  between  11  P.  M.  and 
7  A.  M.,  although  it  was  during  the  remainder  of 
the  day,  and  an  air  receiver  of  200  to  400  cubic 
feet  capacity  was  placed  outside  the  compressor 
house,  which  held  air  under  100  pounds  per 
square  inch,  which  pressure  was  reduced  by  a 
reducing  valve  to  that  actually  required. 

In  some  cases  the  sewage  was  discharged  into 
the  sewers  of  nearby  cities.  In  a  few  cases  the 
aerodromes  were  situated  on  the  sea  coast  or  a 
tidal  river,  and  the  sewage  was  discharged  into  a 
storage  tank  with  about  three-quarters  of  a  day's 
capacity  and  the  contents  discharged  on  the  ebb 
tide. 

In  the  majority  of  cases,  however,  the  sewage 
was  treated.  Effort  was  made  to  make  the  treat- 
ment works  as  automatic  in  their  action  and  as 
fool  proof  as  possible,  requiring  the  minimum 
amount  of  attention.  Previous  experience  had 
shown  that  disposal  by  irrigation  was  unsatisfac- 
tory, and  in  addition  all  land  was  being  used  in- 
tensively for  food  production.  In  the  majority 
of  cases  the  purification  plant  consisted  of  sedi- 
mentation tanks,  percolating  filters  and  humus 
tanks. 

"The  sewage,  on  reaching  the  disposal  works, 
was  discharged  into  a  screening  chamber,  where 
large  solid  matter  was  intercepted  by  an  iron 
screen  fixed  at  an  angle,  the  bottom  being  in  a 
curved  sump  12  inches  below  the  invert  of  sewer 
to  prevent  blockage  of  screen  and  backwatering 
of  the  sewer.  The  intercepted  matter  was  daily 
raked  onto  a  wooden  platform  and  conveyed  by 
a  barrow  and  dug  into  the  land. 

"The  sewage  then  passed  into  rectangular  con- 
crete sedimentation  tanks  which  in  every  case 
were  in  duplicate,  so  that  there  was  always  one 
tank  ready  to  be  put  into  commission  when 
cleansing  of  the  other  was  necessary.  The  total 
capacity  provided  was  equal  to  one  day's  dry 
weather  flow,  so  that  the  sewage  was  given  about 
12  hours  stay  in  the  tank.  At  the  inlet  and  out- 
let ends,  weirs  were  constructed  to  distribute  the 
flow  over  the  whole  width  of  the  tank,  thereby 
reducing  the  velocity  and  preventing  disturbance 
of  the  sediment  deposited  in  the  bottom.  Scum 
boards  let  into  grooves  in  the  tank  further  stilled 
the  flow  as  well  as  preventing  the  egress  of  any 
solid  floating  matter,  including  grease. 

"The  tank  effluent  then  flowed  into  a  dosing 
chamber  of  about  one  gallon  per  square  yard  of 
filter  capacity,  the  contents  of  which  were  dis- 
charged by  an  automatic  syphon  and  then  passed 
through  cast  iron  pipes  to  the  revolving  dis- 
tributors. 
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"The  filters,  built  on  concrete  floors,  were  en- 
closed with  9-inch  brick  walls,  which  were  found 
to  be  as  cheap  as  dry  built  battered  stone  walls 
of  greater  thickness.  The  media  consisted  of 
broken  stone  in  most  cases,  as  clinker  was  ex- 
tremely difficult  to  obtain,  and  was  graded  from 
1  inch  to  2  inches  in  size,  with  a  bottom  layer  6 
inches  deep  of  3-inch  material  acting  as  a  drain- 
age layer.  On  top  of  filter  6  inches  of  3-inch 
media  was  placed— The  depth  of  media  varied 
from  4  feet  6  inches  to  6  feet,  dependent  on  the 
fall  available." 

The  H'!lucnt  from  the  filters  was  discharged 
into  humus  tanks  with  a  capacity  of  three  hours' 
flow  and,  having  deposited  in  these  any  solid 
matter  washed  out  from  the  filter,  the  effluent 
was  usually  discharged  direct  into  the  nearest 
watercourse.  In  some  cases  there  were  no 
streams  and  the  eflluent  was  distributed  over  a 
small  area  of  land  or  into  the  soil  by  sub-irriga- 
tion drains. 

In  those  cases  where  the  stream  was  used  for  a 
domestic  water  supply,  the  effluent  from  the 
humus  tank  was  passed  through  sand  filters  18 
inches  deep,  with  a  bottom,  layer  of  fine  gravel 
or  clinker  overlaid  with  coarse,  sharp  sand.  The 
outlets  to  these  filters  were  controlled  by  stop 
valves  so  that  a  few  inches  head  of  water  could 
always  be  maintained  on  the  surface.  This  treat- 
ment was  also  given  to  the  effluent  where  it  was 
to  be  discharged  in  the  vicinity  of  oyster  or 
mussel  beds. 

The  sludge  from  the  tanks  was  placed  in 
trenches  3  feet  deep  and  2  feet  to  4  feet  wide 
which,  when  about  three-quarters  full,  were 
covered  with  excavated  material. 

In  some  cases  where  the  ground  levels  per- 
mitted, double  filtration  was  given  to  the  sewage, 
the  primary  filter  containing  two-inch  media  and 
the  secondary  filter  one-inch  media. 

At  each  plant  a  printed  set  of  rules  for  opera- 
tion and  management  was  hung  up  in  the  tool 
houses  provided  for  the  men  in  charge,  giving 
full  instructions  for  the  daily  routine  work. 
Bottles  were  provided  for  taking  daily  samples 
of  effluent.  One  man  was  able  to  look  after  each 
of  the  smaller  works  efficiently,  being  given 
assistance  when  the  tanks  were  cleaned,  but  two 
or  three  men  were  found  necessary  for  the 
larger  works.  Two  inspectors  had  as  their  sole 
duty  the  making  of  periodical  visits  to  the  works 
to  sec  that  they  were  properly  managed  and  good 
effluents  obtained. 

These  aerodrome  sewage  plants  included  75 
gravitation  schemes,  including  tank,  filters,  etc.; 
20  pumping  schemes  discharging  to  disposal 
works,  20  pumping  schemes  discharging  into 
sewers  or  sewage  disposal  works  of  local  authori- 
ties, and  9  plants  discharging  into  tidal  waters. 
The  plants  included  altogether  over  750  miles  of 
sewer. 


Philadelphia  Employs  More  Engineers 

While  a  comparatively  small  amount  of  public 
work  is  being  done  in  a  number  of  cities  and 
counties  of  the  country,  the  city  of  Philadelphia 


has  so  much  under  way  that  an  ordinance  was 
recently  passed  authorizing  the  director  of  the 
Department  of  Public  Works  to  employ  addi- 
tional engineers  in  the  Bureau  of  Surveys  to 
handle  the  greatly  increased  work  in  the  dis- 
trict survey  offices. 


Refuse  Destructor  at  Syracuse.  N.  Y. 

The  matter  of  disposing  o>  the  refuse  of  Syra- 
cuse. X.  V.,  is,  arousing  controversy  between  the 
aldermen  of  that  city.  A  few  years  ago  a  plant 
which  had  been  operated  by  private  parties  was 
leased  by  the  city  and  operated  by  it  until  it 
was  wrecked  by  an  explosion  last  year.  To  re- 
place this,  the  city  has  been  building  a  reduction 
plant  on  which  it  has  already  spent  §250,000,  and 
?°4,000  additional  is  asked  for  completing  it.  An 
ordinance  authorizing  an  issue  of  bonds  for  this 
amount  was  rejected  by  the  common  council  a 
month  ago,  the  opponents  stating  that  the  best 
and  cheapest  thing  for  the  city  would  be  to 
abandon  the  plant  which  is  under  construction 
and  not  throw  good  money  after  bad. 

The  figures  presented  by  the  opponents  are 
disputed  by  Henry  F.  Goldacker,  Deputy  Com- 
misioner  of  Public  Works  in  charge  of  garbage 
disposal.  The  opponents  stated  that  it  would 
cost  the  taxpayers  12  cents  to  reduce  a  pound  of 
grease,  for  which  the  city  is  to  receive  6  cents. 
Mr.  Goldacker  replies  that  it  does  not  cost  any- 
thing like  12  cents  to  produce  a  pound  of  grca9e, 
and  that  grease  can  be  sold  in  the  market  today 
at  9  cents. 

Basing  his  estimate  upon  the  cost  to  other 
cities,  which  he  says  is  about  $1.85  a  ton,  it  will 
cost  Syracuse  this  amount  for  operation  and  $3 
a  ton  "for  collecting  the  garbage  and  delivering 
it  at  the  plant.  He  is  quoted  as  stating  that  one 
ton  of  garbage  will  produce  about  400  pounds 
of  grease  worth  about  $36  at  the  present  market 
price.  (This  is  probably  a  mistake',  as  55  to  85 
pounds  is  the  most  obtained  by  other  cities).  In 
addition,  it  will  produce  about  one  quarter  of  a 
ton  of  tankage  worth  about  $20.  This  leaves 
over  $51  a  ton  for  paying  interest  and  deprecia- 
tion on  the  plant.  (Estimating  75  pounds  of 
garbage  and  $5  for  tankage — more  probable 
fipures  gives  $6.90).  The  annual  collection  of 
garbage  in  Syracuse  is  about  15,  700  tons,  show- 
ing an  operating  profit  of  $803,000  a  year,  ac- 
cording to  these  figures.  (Using  the  figures  sug- 
gested by  the  editor  gives  $108,330,  or  30  per 
cent  of  the  cost  of  the  plant,  which  should  be 
ample  to  cover  interest,  repairs  and  depreciation). 


Damage  to  Toledo's  Filtration  Plant 

On  August  2  the  division  wall  between  the 
two  sedimentation  basins  in  the  filtration  plant 
of  Toledo,  Ohio,  collapsed,  carrying  with  it  a 
section  of  the  roof  of  the  basin.  One  basin  was 
being  filled  when  the  wall  collapsed,  and  the 
pressure  of  this  water  was  the  cause  of  the  acci- 
dent. What  weakened  the  wall  so  that  it  was 
unable  to  sustain  the  pressure  which  it  should 
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have  received  with  abundant  safety  had  not  been 
discovered  at  the  time  of  this  writing.  It  is  ex- 
pected that  the  basin,  which  is  100  feet  wide  and 
500  feet  long,  will  be  cleared  of  the  wreakagc. 
which  now  occupies  about  two  thirds  of  it,  and 
ready  for  service-  again  by  about  the  middle  of 
September. 

Highway 
Construction  in 
Illinois  in  1920 

Only  one-fourth  of  this  year's  program 
can  be  completed,  but  this  is  equaled 
by  no  other  state  except  Pennsylvania. 


The  Division  of  Highways  of  the  state  of 
Illinois  claimed  in  the  early  part  of  August  the 
work  it  had  accomplished  in  constructing  state 
highways  this  year  was  far  in  excess  of  that  done 
by  any  other  state  except  Pennsylvania,  which 
was  building  about  the  same  amount  as  Illinois. 

In  1919  the  department  had  let  contracts  for 
about  575  miles  of  roads,  of  which  only  about 
175  miles  was  completed  that  year,  leaving  about 
400  miles  to  be  carried  over  into  the  present 
season.  Contracts  were  awarded  this  year  for 
fifty  additional  miles,  but  the  department  decided 
that  it  would  be  inadvisable  to  award  any  more 
contracts,  for  reasons  already  described  in  Pub- 
He  Works  with  reference  to  other  states  as  well 
as  Illinois. 

With  all  of  the  efforts  the  contractors  have 
been  able  to  put  forth,  aided  by  the  department, 
they  have  built  this  season  only  a  little  over  one 
hundred  of  the  450  miles.  If  the  contractors 
could  have  got  deliveries  of  materials  as  required, 
fully  twice  as  much  pavement  could  have  been 
laid  without  any  additional  expense  to  the  state 
for  supervision  and  very  little  additional  over- 
head expense  to  the  contractors. 

As  in  other  sections  of  the  country,  the  delay 
was  due  to  car  shortage.  In  the  latter  half  of 
1919  the  contractors  were  faced  with  a  shortage 
of  cars— first  because  of  the  strike  of  the  railway 
car  repairers,  second  because  of  the  steel  strike, 
and  third  because  of  an  embargo  placed  on  open- 
top  cars  due  to  the  impending  coal  strike.  Profit- 
ing by  the  1919  experience,  every  effort  was  made 
by  the  contractors  in  1920  to  store  sufficient  sand, 
gravel,  stone  and  cement  to  carry  them  well  into 
the  season:  to  this  end  they  were  given  all  possi- 
ble assistance  by  the  department. 

It  was  found,  however,  that  transportation 
conditions  were  worse  than  in  1919.  First,  came 
a  more  pronounced  shortage  of  cars :  this  de- 
veloped early  in  the  year  when  it  became  impos- 
sible to  get  box  cars  for  shipping  cement.  The 
cement  companies  resorted  to  the  use  of  stock  cars 
and  open-top  cars  in  order  to  overcome  the  short- 


age. Second,  this  shortage  was  greatly  increased 
by  the  switchmen's  strike.  Third,  the  coal  situa- 
tion which  tied  up  a  very  large  number  of  cars 
for  a  considerable  period  of  time  became  acute 
much  earlier  than  usual,  resulting  in  an  order 
being  issued  by  the  Car  Service  Commission 
restricting  the  use  of  open-top  cars  to  fifty  per 
cent  of  the  requirements  of  any  producer  of  ma- 
terials; and  also  providing  that  open-top  cars 
could  not  be  used  for  carrying  commodities  that 
could  be  as  readily  shipped  in  other  classes  of 
equipment.  This  order  prevented  the  sand, 
gravel  and  stone  products  from  getting  suffi- 
cient cars  to  take  care  of  the  highway  contrac- 
tors ;  and  also  prevented  the  shipment  of  cement 
in  open-top  cars.  Fourth,  the  order  issued  by  the 
Car  Service  Commission  was  followed  by  an 
order  from  the. Interstate  Commerce  Commission 
which  provided  that  coal  cars  could  be  loaded 
with  other  commodities  only  when  returning  in 
the  direction  of  the  mines. 

These  two  orders  issued  from  Washington 
which  are  in  effect  at  the  present  time  have 
demoralized  shipping  conditions  as  applied  to 
road  building  materials  and  made  it  impossible 
for  the  contractors  to  depend  upon  regular  de- 
liveries. Practically  all  of  them  have  been 
obliged  to  shut  down  at  frequent  intervals  be- 
cause of  the  shortage  of  materials,  some  of  them 
for  weeks  at  a  time.  The  department  has  kept 
in  constant  touch  with  the  requirements  of  the 
contractors,  with  the  material  producers  and  rail- 
road officials,  endeavoring  to  assist  in  procuring 
cars  and  securing  shipments  of  materials,  so  as 
to  keep  as  many  contractors  as  possible  at  work. 

It  requires  about  450  cars  per  day  to  transport 
material  for  the  highway  work  being  carried  on 
in  Illinois  and,  assuming  that  it  takes  ten  days 
for  a  car  to  make  a  round  trip,  it  would  be  neces- 
sary to  keep  4,500  cars  in  this  service  for  the 
entire  season. 

More  than  forty  contractors,  many  of  them 
with  two  paving  machines  and  several  with  three 
or  more,  have  been  in  readiness  to  carry  on  this 
work  since  the  early  part  of  the  season,  but  prac- 
tically none  of  them  have  been  able  to  operate 
more  than  one  paving  machine  at  a  time. 

In  order  to  assist  the  contractors  to  obtain 
cement  for  the  work,  the  highway  department 
arranged  some  weeks  ago  for  the  shipment  of 
50,000  barrels  of  cement  by  barge  from  the  plant 
of  the  Atlas  Portland  Cement  Company  at  Han- 
nibal, Missouri,  to  Alton  and  East  St.  Louis,  this 
cement  to  be  used  on  the  National  Old  Trails 
Road  and  on  the  road  from  East  St.  Louis  to 
Springfield.  Up  to  August  7,  11,000  barrels  had 
already  been  delivered  and  shipments  were  con- 
tinuing, and  it  was  expected  that  the  entire  ship- 
ment would  be  completed  during  the  month  of 
August. 

In  spite  of  these  drawbacks,  unless  conditions 
become  worse  than  at  present  most  of  the  small 
contractors  will  have  completed  their  contracts 
by  the  end  of  the  season,  while  the  larger  con- 
tractors will  have  a  very  substantial  part  of  their 
work  done.  There  will  be  completed  many 
stretches  of  pavement  fifteen  to  twenty  miles 
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long  and  several  stretches  seventy  to  one  hun- 
dred miles.  .  f 

Although  paving  materials  were  difficult  to 
obtain,  this  did  not  interfere  seriously  with  other 
work  on  the  highways  which  could  be  done, 
especially  constructing  small  bridges  and  cul- 
verts and  grading.  In  many  places  there  are 
heavy  fills  to  be  made  which  will  require  at  least 
a  year's  time  for  settlement  before  pavements 
should  be  laid  on  them.  A  few  weeks  ago  con- 
tracts were  awarded  for  eight  sections  between 
Vandalia  and  Carbondale  and  bids  were  called 
for  on  August  1 1  and  August  25  covering  several 
other  sections.  With  this  heavy  grading  com- 
pleted, pavements  can  be  built  next  year  in  con- 
tinuous stretches  where  otherwise  it  would  be 
necessary  to  postpone  the  paving  of  these  em- 
bankment sections  until  the  grading  has  settled. 


Delay*  in  Pennsylvania  Highway  Work 

The  State  Highway  Commissioner  of  Pennsyl- 
vania, Louis  S.  Sadler,  on  returning  from  a  tour 
of  the  state  on  August  14,  stated  that  the  several 
hundred  contracts  now  in  force  are  being  seri- 
ously hampered  through  the  inability  of  the  con- 
tractors to  obtain  shipments  because  of  embar- 
goes on  open-top  cars.  There  are  267  contracts 
in  force  at  the  present  time  involving  the  con- 
struction of  993.29  miles  of  highways.  This 
season  to  date  109.24  miles  have  been  completed, 
which  mileage  could  have  been  more  than 
doubled  with  reasonably  favorable  conditions. 


Extetwivc  Highway  Conrtrt.ction  For  Indiana 

Lorenzo  H.  Wright,  director  of  the  Indiana 
Highway  Commission,  announces  the  program 
for  1921  to  cover  the  paving  of  500  miles  of  road 
and  the  maintenance  of  2,500  miles  of  road  at 
an  expense  of  $26,000,000  or  more.  It  is  expected 
that  maintenance  will  cost  about  $3,000,000  and 
that  $2,500,000  additional  may  be  secured  by 
doubling  automobile  license  fees. 

Denver's  Municipal 
Asphalt  Plant 

The  city  of  Denver  plans  to  lay  115,000  square 
yards  of  asphaltic  concrete  this  year,  the  esti- 
mated cost  of  which  is  something  over  $200,000. 
This  amount  has  never  previously  been  laid  by 
the  city  in  one  season  but  it  is  believed  to  be 
possible  this  year  because  of  improvements  which 
have  been  made  at  the  municipal  asphalt  plant 
which  have  doubled  its  capacity.  This  plant  is 
now  turning  out  sufficient  material  to  Dave  an 
average  of  2,000  square  yards  a  day,  as  much  as 
2,400  square  vards  having  been  laid  in  a  day. 

By  the  middle  of  July  the  city  had  laid  29^600 
square  yards  on  one  street  at  a  cost  of  $45,355, 
and  48,370  square  yards  on  another  street  was 
nearing  completion  at  that  time. 

Some  of  the  streets  to  be  paved  this  year  are 


already  paved  with  concrete,  on  which  the  as- 
phaltic mixture  will  be  laid  after  the  surface  of 
the  concrete  lias  been  thoroughly  cleaned.  One 
district  which  will  be  paved  this  year  was  to  have 
been  paved  six  years  ago  at  a  cost  of  $1.64  per 
square  yard  but  the  property  owners  protested 
against  it.  They  arc  now  asking  for  the  pave- 
ment although  it  will  cost  them  $2.75  oer  square 
yard,  the  total  area  to  be  paved  being  18,900 
square  yards. 

The  improvements  at  the  asphalt  plant,  is 
addition  to  increasing  capacity,  have  also  in- 
creased the  economy  of  operation,  and  it  is  esti- 
mated that  $10.80  per  ton  will  be  saved  in  the 
purchasing  and  handling  of  the  asphalt  used  at 
the  plant.  The  saving  in  purchasing  is  due  to 
the  fact  that  the  city  is  now  able  to  order  in 
carload  lots,  which  permits  a  saving  of  $7  per 
ton  over  purchasing  by  the  barrel  which  was  nec- 
essary formerly.  In  addition,  there  was  Jqrmerly 
a  loss  of  asphalt  in  removing  it  from  the  barrels, 
which  is  now  eliminated.  This  loss  and  the 
freight  on  the  barrels  is  estimated  by  the  super- 
intendent of  the  municipal  asphalt  plant,  Charles 
I..  Draney,  to  amount  to  about  $3  a  ton. 

The  city  orders  asphalt  in  lots  of  five  car  loads. 
The  asphalt  is  heated  by  the  steam  coils  in  the 
cars  and  run  into  a  tank  40  feet  long,  13  feet 
wide  and  9'/i  feet  deep.  At  the  bottom  of  this 
tank  are  steam  coils  which  keep  the  asphalt  con- 
tinuously heated  and  ready  for  pumping.  From 
this  tank  the  asphalt  is  pumped  without  any 
delay  to  the  mixing  plant. 

Saving  in  handling  at  the  plant  is  due  mainly 
to  the  installation  of  a  derrick  and  an  asphalt 
pump  and  storage  tank.  By  means  of  the  derrick, 
using  clam-shell  buckets,  the  city  is  able  to  un- 
load material  and  store  it.  and  transfer  it  from 
the  stock  pile  to  the  mixing  plant  more  rapidly 
and  economically  than  before,  the  derrick  elimin- 
ating the  use  of  three  teams.  For  storing  the 
material  there  has  been  built  a  three-compart- 
ment bin  holding  crushed  slag  and  two  grades  of 
sand.  The  use  of  this  bin  prevents  any  inter- 
mission in  the  continuous  operation  of  the  plant 
waiting  for  one  or  another  of  the  mineral 
aggregates. 

The  saving  made  at  the  plant  is  indicated  by 
the  pay  roll  last  year  and  this,  although  this  does 
not  allow  for  the  increased  output  of  this  year. 
The  roll  is  made  up  twice  a  month,  and  beginning 
with  the  second  half  of  March  of  1919  and  of 
1920  respectively,  the  pav  rolls  were  as  follows: 
$2,533,  $2.615; '$3,345.  $2,915;  $3,659,  $2,704; 
$4,744,  $3,457;  $4,515,  $3,419. 

In  addition  to  the  improvements  at  the  plant, 
the  department  has  added  to  its  street  equipment 
a  conveyor  and  a  heavy  scarifying  machine 
drawn  by  a  caterpillar  tractor.  Two  men  at  $8 
per  day  on  the  conveyor  take  the  place  of  eighteen 
shovelers  at  $4  a  day.  The  use  of  the  cater- 
pillar-drawn scarifier  replaces  a  considerable 
number  of  light,  horse-drawn  scarifiers  and 
blades  and  is  estimated  to  save  nearly. $100  a  day; 
in  addition  to  which  the  new  machine  cuts  deep- 
er and  prevents  the  marcel  wave  effect  left  by  the 
light  machines. 
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Recent  Legal  Decisions 


MATERIALMAN'S  LIEH  GOOD  AS  AGAINST  ASSIGNEE  OF 
CONTRACTOR 

A  road  contractor  entered  into  an  agreement 
whereby  he  assigned  his  contract  to  one  who 
financed  him  and  who  was  to  receive  a  specified 
portion  of  the  proceeds.  It  is  held,  Stansbury  v. 
Frazer,  (Cal.)  189  Pac.  495,  that  the  lien  of  one 
furnishing  material  to  the  contractor,  and  who 
filed  with  the  county  the  notice  of  claim  required 
by  California  Code  Civ.  Proc.  §  1184,  entitles  the 
materialman  to  bonds  or  money  due  from  the 
county  to  the  contractor  as  against  the  assigne. 
It  would  make  no  difference  whether  or  not  the 
contractor  took  a  subcontract  under  his  assignee 
and  the  materials  were  furnished  to  the  sub- 
contractor. 

IMPROVEMENT  CONTRACTOR'S  BOND  PROTECTION  TO 
MATERIALMAN 

In  a  suit  against  the  surety  on  the  bond  of  a 
contractor  with  a  city  for  a  reinforced  concrete 
floor  for  a  viaduct  in  the  city,  the  Ohio  Supreme 
Court  hold,  Royal  Indemnity  Co.  v.  Northern 
Ohio  Cranite  &  Stone  Co.,  126  N.  E.  405,  that  the 
rule  of  strict  construction  ordinarily  applied  in 
favor  of  privvate,  voluntary  sureties  does  not 
apply  to  the  class  of  sureties  which,  for  a  pecun- 
iary consideration,  undertakes  to  indemnify  an 
owner  of  a  construction  against  the  defaults  of 
the  principal  contractor.  In  such  contracts, 
where  ambiguous  terms  are  employed,  that  con- 
struction should  be  adopted,  if  consistent  with 
the  purpose  to  be  accomplished,  most  favorable 
to  the  beneficiary.  And  a  surety  of  this  charac- 
ter, which,  by  its  contract,  assures  the  faithful 
performance  1  hereof  by  a  principal  who  agrees 
to  furnish  labor  and  materials  on  a  structure,  at 
his  own  risk,  cost,  and  expense,  is  liable  to  a 
materialman  who  furnishes  material^  in  default 
of  the  principal's  payment  therefor.  Where  con- 
tracts for  improvements  are  entered  into  between 
an  owner  and  a  surety,  which  receives  a  pre- 
mium for  its  engagement  of  fidelity,  terms  may 
be  employed  which  fairly  contemplate  that  finan- 
cial protection  of  subcontractors,  who  employ 
labor  and  furnish  material  for  the  structure  con- 
templated in  the  bond. 

EMPLOYEES  CARROT  SUE  FOR  WAGES  URDBR  HEW  YORK 
STATB  HIGHWAY  CONTRACTOR'S  BOND 

The  New  York  Court  of  Appeals  holds,  Fos- 
mire  v.  National  Surety  Co.,  127  N.  E.  472,  that  a 
bond  given  by  a  highway  contractor,  under  New 
York  Highway  I-aw,  §  130,  Subd.  7,  conditioned 
for  performance  and  completion  of  the  contract 
within  the  time  prescribed  and  for  the  pro- 
tection of  the  state  against  excess  cost,  damages, 
etc.,  and  for  payment  of  wages,  gives  a  cause  of 
action  in  favor  of  the  people  only,  and  not  in 
favor  of  a  laborer  for  unpaid  wages  due  from 
contractors  to  himself  and  fellow  laborers  under 
assignments.  The  dominant  purpose  of  the  bond, 
the  protection  of  the  state,  would  be  defeated  if 


laborers  may  ignore  the  public  and  sue  in  their 
own  right.  They  may  then  sue  for  wages  as 
often  as  there  is  default,  and,  exhausting  the 
penalty  of  the  bond,  leave  nothing  for  the  state. 
The  state  did  not  intend  to  matte  the  employees 
of  its  contractors  the  beneficiaries  of  a  cause  of 
action  to  be  enforced  in  hostility  to  its  own.  A 
different  question  would  arise  if  the  bond  had 
been  conditioned  for  the  payment  of  wages  and 
nothing  else.  The  interest  of  the  state  in  the 
welfare  of  those  who  labor  on  its  public  works 
might  then  point  to  an  intention  to  create  a  cause 
of  action  in  their  favor. 


AS    TO    MEASUREMENT  OP 
GRAVEL  SOLD — RIGHTS  OF  MAT 
BY  LAW 

Where  a  contract  for  material  specifically 
stated  the  gravel  was  to  be  delivered  at  2,600 
pounds  to  the  yard  and  sand  at  2,400  pounds  to 
the  yard,  these  terms  governed  the  parties  and 
the  purchaser  could  not  change  the  form  of 
measurement  and  employ  a  man  to  measure  the 
sand  and  gravel  under  the  reformed  measure- 
ment without  the  knowledge  or  consent  of  the 
seller.  The  Ix>uisiana  Supreme  Court  also  holds, 
Thompson  v.  O'Leary,  84  So.  116,  that  a  contract 
of  sale  of  cement  prividing  that  "the  usual  credit 
of  10  cents  each  will  be  given  on  all  empty 
cement  sacks  returned  in  good  condition  to  the 
S.  Cement  Co.,  at  Rockmart,  Ga.,"  contemplated 
that  the  purchaser  should  stand  the  expense  of 
delivering  the  empty  sacks  at  the  place  desig- 
nated. 

The  contractor  having  difficulty  in  giving  a 
bond,  the  surety  required  him  to  have  material- 
men waive  any  lien  or  privilege  they  might  have 
on  the  building  to  be  constructed.  It  is  held  that 
a  letter  signed  by  the  materialmen  and  addressed 
to  the  surety,  waiving  their  rights  of  lien  on  the 
building,  did  not  modify  in  any  way  contracts 
between  the  materialmen  and  the  contractor. 
The  waiver  only  affected  the  surety.  Furnishers 
of  materials  for  a  warehouse  constructed  for  the 
port  commission  of  New  Orleans  served  attested 
accounts  upon  the  commission  at  a  time  when  it 
had  funds  in  its  hands  to  the  credit  of  the  con- 
tractor more  than  sufficient  to  meet  the  several 
demands.  The  materialmen  were  held  entitled 
to  a  judgment  against  the  port  commission  for 
the  amounts  due  from  the  contractor.  The  rights 
of  materialmen  are  fixed  by  law,  and  nothing 
that  the  owner  can  do  can  change  them. 


LIMITATIONS  OF  BUILDINGS  IN  TOWNS  AND  CITIES 

The  Massachusetts  Supreme  Judicial  Court 
holds,  in  re  Opinion  of  Justices,  127  N.  E.  525, 
that  a  proposed  act,  House  Bill  No.  1660,  to 
authorize  cities  and  towns  to  limit  buildings  ac- 
cording to  their  use  or  construction,  is  not  viola- 
tive of  any  of  the  provisions  of  the  federal  Con- 
stitution or  its  amendments. 
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NEWS  OF  THE  SOCIETIES 


I  OMtil.V»TIO>    ASPHALT  KUTTLB 
AMI  STEAM  IIOLKH 

Sept.  7-10 — NKW  K,\iiI.AND  WA- 
TER WORKS  ASSOCIATION.  An 
nuul  conveiitlnn,  lti>l>ok«.  Mass. 
Secretary.  Frank  J  tiili.-nl.  715  Tro- 
niDtit  Temple.   Hu»Rm.  >la?n, 

Srplrmlx-r  13-10-  -PACIFIC  COAST1 
ASSOCIATION  of  KICK  CHIEFS. 
Annual  convention  1-"*  Anc.-1«.  Cal. 
S.-.r.tary.  II.  W.  HrinKhurfct.  Seattle. 
Wash. 

September  13-17  -AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION.  Annu- 
al meelinn  San  Francisco,  Cal.  Sec- 
n  larv,  A.  W.  Heilrleh.  IC'J  Massachu- 
«t-tm  Ave.,  Boston.  Max* 

Sept.  10- IK—  ENGINEERING  INSTI- 
TUTE OK  CANADA.  MoetinK  to  be 
l.el.l  at  Niagara  Falls.  Ontario. 

9rpt.  90-33  —  SOUTHWESTERN 
WATER  WORKS  ASSOCIATION.  An- 
nual innvenl  Ion.  Si.  Charles  Hotel 
New  Orleans,  La.  Secretary,  E.  L. 
Fulkernon.  Waco,  Texas. 

Oct.  12-14— AMERICAN  SOCIETY 
Foil  MUNICIPAL  IMPROVEMENTS. 
Annua)  convention.  St  Loula.  iOl 
l,rtt  •<  n  At'enue,  VslparaMo.  ln<l. 

October  1S-1.V—  AMERICAN  CIVIC 
ASSOCIATION.  Annual  convention 
Amherst.  Mass.  Secretary.  E.  F.  Mar- 
i.l.uil.   L'nlon   Trust   Rl'lir..  Washlng"- 

ion.  d.  c. 

Oet.ber  1«-1»—  AMERICAN  COUN- 
TRY LIFE  ASSOCIATION.  Annual 
conference  Sprlnsdeld  Mass.  Presi- 
dent. Kenyon  L  Butterfleld.  Amherst, 
Mass. 

Oct.  lw-aa — INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention. 
New  Orleans,  La.  Secretary.  C.  R. 
Ueorge.  Houston.  Texas. 


EXULA3D  «A 


The  3flth  Annual  Convention  will  be 
held  at  Holyokc.  Mass .  Sept.  7-10.  The 
office  of  the  Secretary  will  be  open 
at  the  Hotel  Nonotuck  at  8  A.  M., 
September  7th,  for  registration.  Reg- 
istration cards  will  be  sent  to  fill  out 
and  bring  to  the  Convention. 

Hotel  Kates  per  Day,  $L50.  up. 
Owing  lo  the  limited  number  of  rooms 
available  in  the  hotels,  arrangements 
have  been  made  to  secure  rooms  in  pri- 
vate homes. 

For  all  information  in  regard  to 
rooms,  and  for  assignment  of  same, 
write  Patrick  Gear.  Supt.  Water 
Works.  Holyokc.  Mass. 

EXHIBITS 

Exhibits  to  be  located  in  the  City 
Hall.  Water  Works  Manufactures 
Association  Committee.  Burt  B.  Hodg- 
man,  Chairman,  50  Church  Street, 
New  York,  N.  Y.  The  New  Eng- 
land Water  Works  Asociation  Com- 
mittee. Harry  H.  Kinsey.  Chairman. 
201  Devonshire  Street.  Boston.  Mass. 
Information  regarding  space  for  ex- 
hibits may  be  obtained  from  Burt  B. 
Hodgman.  Chairman. 

l'ROORAM  OF  PAPERS 

(//  max  be  neccssarx  to  mak:  some 
chanties  in  this  program,  tun  or  three 
additional  papers  arc  expected,  hut 
cannot  be  announced  at  this  time,) 

Tuesday  Afternoon.  Sept.  7th.  1920. 
2  o'clock. 

Address  of  Welcome.  Hon.  John  F. 
Crotiin,    Mayor    of    Holyokc :  Mr. 


Thomas  J.  Carmody.  Chairman  Hol- 
yokc-. W  ater  t  .<nim.i-.si  i.urs. 

The  Holyokc  Water  Work;,  and  its 
K.i ir: r'.ill  and  Stream  l;loiv  Measure- 
ments, by  Patrick  J.  I.uccy,  Engr., 
Molyoke-  \\.«tcr  Works.  binal  Kcport 
of  the  committee  on  KunolT  Kobcrt 
h.  H  irioii.  Chairman  (Hare  you 
measured  any  streams  ■'  Siting  jour 
dope.) 

TIESOAY  EVENING.  SEPT,  7,  I »:•!.. 
S  O'CLOCK 
Experiences  with  Quicksand,  by  Col. 
Charles  k.  (iow,  Cons.  Engr,  and  Con- 
tractor, Boston,  Mass.  (Come  prepar- 
ed to  add  your  tale  of  woe.)  Final 
Kcport  of  Committee  on  Charges  for 
Private  Fire  Protection,  William  G 
Hawley,  Chairman.  (The  insurance 
men  will  doubtless  have  something  to 
say. )  Report  of  Committee  on  As- 
sessments for  Main  Pipe  Extensions, 
Caleb  Mills  Saville,  Chairman. 
WEDNESDAY  FORENOON,  SEPT.  ». 

is:o.  i  o'clock 
Protecting  Surface  Water  Supplies 
against  Contamination,  by  X.  H.  Good- 
nough.  Chief  Engr.,  Mass.,  State  Dept. 
of  Health.  (What  do  yon  think  of 
fishing  in  reservoirs?)  Some  Color 
Characteristics  of  Unstripped  Reser- 
voirs by  Caleb  Mills  Saville,  Manager 
and  Chief  Engineer,  Hartford  Water 
Works.  The  Pcabody  Epidemic  of 
1913,  and  its  Connection  with  the  Wa- 
ter Supply,  by  Arthur  D.  Weston, 
Principal  Assistant  Engr.,  Mass..  State 
Dept.  of  Health.  (A  practical  warn- 
ing.) 

WEDNESDAY    AFTERNOON.  SEPT. 
8.  1920.  2  O  CIvOCK 
Innocence  or  Repentance  in  Drink- 
ing   Waters,   by    Harry    W.  Clark, 
Chemist.  Mass..  State  Dept.  of  Health. 

(Massachusetts'  typhoid  rate  is  one  of 
the  lowest,  without  chlorination  of 
waters.   What  is  tht  answer f) 

Lead  Poisoning,  Its  Cause  and  Pre- 
vention, by  Robert  Spurr  Weston,  Con- 
sulting Engineer,  Boston,  Mass.  A 
New  Rein  forced  Concrete  Pipe,  by 
George  C.  Bartram,  of  United  Con- 
crete Pipe  Co.,  of  New  York  City. 
Progress  Report  of  Committee  on 
Standard  Specifications  for  Cast  Iron 
Pipe,  Frank  A.  Mclnnes,  Chairman. 
(Two  members  of  the  Committee  have 
recently  visited  some  of  the  pipe 
founderies,  and  have  matters  of  inter- 
est to  report) 

WEDNESDAY  EVHNINO.  SEPT.  S. 
I92«.  8  O'CLOCK 
(In  view  of  the  present  and  probable 
future  cost  of  fuel,  efficiency  in  pump- 
ing is  of  prime  important.'.  What  are 
you  doing  in  this  direction?  Come  and 
tell  us?)  Further  Tests  of  the  Tna- 
flow  Pumping  Engine.  By  D.  A.  De- 
crow,  of  Worthington  Pump  Jt  Ma- 
chinery Corporation.  New  York.  X.  Y. 
Comparative  Cost  of  Pumping  by 
Stifim  and  Hydraulic  Po\v>-  at  Man- 
chester, N".  H  .  by  Jame.  H.  Mtndcll, 
Supt.  Manchester  Water  Works. 
Modern  Pumping  Station  Design  and 
Operation,  by  Reeves  J  Newborn. 
Commissioner  of  Water  Supply,  l.ynn. 
Mass. 


THURSDAY  FORENOON.  (SEPT- 
1920,  9  O'CLOCK 
The  Chicopcc  Standuipc  by  V,  P. 
Manan.  Engr  ,  Walsh's  Holyokc  Steam 
Boiler  Works,  (Builders  of  the  Stand- 
pipe  1.  (This  standpipc  is  of  unusual 
sice,  and  its  design  it  a  matter  of  con- 
siderable interest.)  Loss  ot  Head  in  a 
lL'-in  (kite  in  a  Pi-in.  Pipe  by  Thomas 
E.  Lally,  Asst.  Engr,,  Water  Ucpr,, 
Boston.  Mass.  (  To  what  extent  is 
it  i/ood  practice  to  use  nates  of  smaller 
she  thou  tnc  pipe  in  which  t>,cy  are 
located  t\  The  Relation  luclween  ( )>T;ce 
Methods.  Regulations  and  the  Water 
Consumer,  by  Reeves  J.  New-  mi, 
Commissioner*  of  W  ater  Supply,  I.ynti. 
Mass..  ((J nod  regulations  arc  ..,/«•  i 
tial  to  good  relations  ttilh  '  :.,ilcr 
takers.)  Instructions  to  Employees  at 
Pumping  Stations  and  Filter  Plants, 
by  Dow  R.  Gwinn,  President  and 
Manager  Water  Co.,  Terrc  Hantr. 
Ind.  (Methods  used  by  a  progressive 
and  public  spirited  corporuliun.) 

FRIDAY     FORENOON.     SKIT.  10. 

i»:o.  s  o'clock 
General  Discussion  on  Experience 
with  Trenching  Machines,  to  he  open- 
ed by  George  W.  Batchelder,  Water 
Commissioner,  Worcester,  Mass.,  and 
A.  E.  Martin,  Supt.  Water  Works. 
Springfield,  Mass.  Interchange  of 
Construction  Plant  between  Water 
Departments,  by  Henry  V.  Macksey 
Supt.  Public  Works.  Framingham. 
Mass.  (To  what  extent  is  it  feasible 
lo  utilise  plant  to  its  fullest  capacity 
by  interchange  f  ) 

FltlDAT  AFTERNOON.  SEIT.  10. 
1»20.  2  O'CLOCK 

Special  Superintendents'  Session — 
Practical  Problems. 

Experience  with  an  Exploded  Pres- 
sure Boiler,  and  Check  Valve  on  Ser- 
vice Pipes,  by  Edward  J.  Looney.  Supt. 
Water  Works,  Belmont,  Mass.  Some 
Practical  Points  of  Interest  to  Water 
Works  Officials  of  Benefit  to  the 
Consumer,  by  Ifevid  A.  Heffernan, 
Supt.  Water  Works,  Milton,  Mass. 
Some  Practical  Experience  with  Dis- 
tribution Systems,  by  George  H.  Fin- 
neran,  Supt.,  Boston  Water  Works. 

FRIDAY  EVENING.  SEPT.   10.  1»20. 
t  O'CLOCK 

Operation  of  a  True  Siphon  on  a 
Main  Supply  Pipe,  by  W.  R  Brann, 
Supt.  Water  Works.  Hallowell.  Me., 
and  Charles  W.  Sherman,  of  Mat- 
calf  &  Eddy  Consulting  Engrs.,  Bos- 
ton, Mass.  (A  part  of  thts  pipe  it 
higher  than  the  rrsrrvotr  from  which 
the  supply  is  drawn.)  Water  Waste 
Surveys  in  Boston,  by  Frank  .V  Mc- 
Innes,  Division  Engineer.  Boston, 
Mass.    (Where  does  the  water  go?) 

ENTERTAINMENTS 
Tuesday  afternoon.    A  whist  party 
for  the  ladies  at  the  Holyokc  Country 
Club. 

Tuesday  evening.  A  whist  party  for 
the  ladies  at  Hotel  Nonotuck. 

Wednesday  morning.  A  visit  will 
he  made  to  the  Internal ioral  Steam 
Pump  Company  Works ;  and  lo  the 
Testing  Flume  of  the  Holyokc  Water 
Power  Company 

Wednesday  afternoon.  Auto  trip 
for  the  ladies 

l'rida\  morning  a  trip  by  auto  will 
be  made  to  the  Holyokc  reservoirs 
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New  Appliances 


Dctcribin*  New 
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A  patent  has  just  been  allowed  to 
Carl  F.  Hcthcrington  of  Indianapolis, 
Indiana,  on  an  asphalt  kctt ti-  which 
contains  some  quite  novel  features. 
The  most  apparent  of  these  is  the  gen- 
eral idea  of  constructing  an  asphalt 
kettle  surounding  a  steam  hoiler. 
Both  kettle  and  Iwiler  may  he  given 
any  desired  capacity.  The  illustration 
shows  a  combination  with  a  kettle  ca- 
pacity of  15  tons  of  soft  asphalt  and  a 
boiler  capacity  of  38  to  AO  h.p.  Designs 
have  been  prepared  for  others  with  8 


to  form  an  attaching  ring  for  the  fire 
box.  The  fire  l>ox  is  arranged  with 
grates  and  also  provided  for  burning 
fuel  oil.  so  that  cither  fuel  may  be 
used  at  will  and  without  any  rear- 
rangements. The  lHiiler  containing 
water  or  steam  in  contact  with  its  en- 
tire circumference  and  length,  the 
asphalt  in  the  kettle  is  in  contact  only 
with  a  steam  or  hot  water  heated  sur- 
face and,  as  the  furnace  gases  at  no 
point  come  in  contact  with  the  outer 
shell  of  the  boiler,  the  asphalt  is  at 
no  point  heated  beyond  temperature 
of  the  steam.  Consequently  those  con- 
tractors who  favor  steam  melting  or 


steam.  The  plant  is  so  designed  that 
(fail  coil  may  be  readily  removed  or  re- 
placed in  a  few  minutes  without  inter- 
fering in  the  operation  of  the  plant. 

In  addition  to  the  heating  surface 
provided  by  the  external  surface  of  the 
hoiler  shell,  steam  coils  are  provided 
so  that  lump  asphalt  may  tie  melted 
down  and  its  temperature  raised  to  320 
degrees  Fahrenheit  within  six  or  eight 
hours  after  charging  the  kettle.  These 
coils  arc  arranged  in  banks  which  are 
easily  removed  from  the  top  of  the 
kettle,  although  it  is  probable  that 
there  would  never  be  any  occasion  to 
remove  them  during  the  operating  r~ 
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tons  kettle  capacity  and  to  to  12  boiler 
h.p.,  and  3  tons  kettle  capacity  and  50 
boiler  h.p. 

The  boiler  is  a  plain  cylindrical  flue 
boiler  with  the  addition  of  return  tubes, 
being  thus  somewhat  akin  to  a  Scotch 
marine  boiler.  It  is  designed  for  200  to 
250  pounds  working  pressure.  A.  S. 
M.  F«  specifications.  The  shell  of  the 
boiler  is  extended  sufficiently  beyond 
the  front  and  rear  tube  sheets  to  form 
a  support  for  the  front  and  rear  axles 
respectively,  and  also  at  the  rear  end 


are  obliged  by  specifications  to  use 
only  the  steam  melting  system  will 
appreciate  this  feature  of  this  melting 
plant. 

For  use  with  the  harder  asphalts 
there  is  provided  a  steam  super-heater 
coil  in  the  front  end  of  the  boiler  flue. 
This  would  not  be  required  for  the 
softer  asphalts,  but  in  using  Trinidad 
asphalt  better  time  could  be  made  in 
melting  it  and  the  heavier  ingredients 
of  the  material  kept  in  agitation  by 
using  the  super-heater  coil  for  blowing 


son  because  the  coils  are  made  of  con- 
tinuous welded  extra  heavy  pipe. 

The  exterior  surface  of  the  kettle, 
which  surrounds  practically  the  entire 
length  of  the  boiler,  is  lagged  with  a 
first  class  insulating  material  and  this 
in  turn  protected  by  a  sheet  metal 
covering. 

The  combined  plant  is  carried  on 
four  wide-faced  traction  wheels.  The 
axle  being  pivoted  in  the  center  so 
that  the  superstructure  is  entirely  pro- 
tected against  twisting  strains  in  move- 
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ment  over  the  roadf.  A  short  draw- 
bar connects  with  a  transverse  tie  bar 
U  i between  the  steering  knuckle*  so  that 
ease  in  hauling  and  steering  and  in 
making  short"  turns  is  assured. 

The  boiler  can  be  used  not  only  for 
heating  the  asphalt  in  the  kettle  ,  but 
also  for  furnishing  the  steam  for  melt- 
ing asphalt  received  in  tank  cars,  per- 
mitting the  mixing  plant  to  be  run  by 
electric  motor  if  necessary  and  doing 
away  with  the  necessity  for  a  station- 
ary boiler  at  the  plant.  In  case  the 
asphalt  is  received  in  barrels,  as  may 
be  necessary  when  the  road  job  is  at 
some  distance  from  the  nearest  rail- 
road siding,  the  combination  boiler  and 
kettle  here  described  can  be  used  to 
advantage.  There  is  but  one  unit  to  be 
transported  over  the  road,  and  the 
boiler  will  furnish  sufficient  steam  to 
melt  down  over  night  sufficient  A  C 
for  a  day's  run  (say  -1200  to  UN 
square  yards  of  standard  2-inch  sheet 
asphalt  surface,  or  1600  to  1800  square 
yards  of  bituminous  concrete)  and  to 
maintain  it  at  300  to  320  degrees 
throughout  the  day ;  also  to  run  a  25  to 
83  h.p.  engine  or  even  larger. 

No  definite  arrangements  have  yet 
been  made  for  the  manufacture  of  the 
combination  steam  melting  kettle  and 
boiler,  but  Mr.  Hetherington  expects  to 
take  up  negotiations  in  the  near  future 
so  that  these  melting  kettles  may  be  on 
the  market  for  early  spring  deliveries 
next  year. 

KKROrSO.N     SBWAUK  DISPOSAL 
SYSTEM 

A  system  and  apparatus  for  dis- 
posing of  the  sewage  of  residences  and 
institutions  has  been  placed  on  the 
market  by  the  Ferguson  Segment 
Block  Company  of  St.  Louis.  Mo.  The 
apparatus  consists  of  two  tanks,  one 
a  two-story  tank  consisting  of  settling 
chamber  and  digestion  chamber,  and 
the  other  being  a  discharge  chamber. 
The  tanks  are  made  circular  in  plan 
and  are  constructed  of  vitrified  sewer 
pipe  with  a  few  special  parts,  as  shown 
in  the  illustrations.  The  sewage  enters 
through  the  pipe  into  the  upper  cham- 
ber of  the  two  -story  tank,  where  the 
solids  settle  out  and  drop  into  the 
bottom  chamber  through  the  annular 
space  around  the  bottom  of  the  cone, 
accompanied  by  more  or  less  of  the 
liquid.  The  liquid  leaves  the  tank 
through  the  pipe  B  and  is  carried  to 


UENEKAIi  VIBW  OP  SYSTEM 

either  a  stream  where  it  can  be  dis- 
charged, or  to  an  underground  irriga- 
tion system  consisting  of  drain  tile 
with  open  joints,  laid  1*  inches  below 
the  surface  of  the  ground. 
The  gases  from  decomposition  rise 


PUBLIC  WORKS 

inside  of  the  cone  and  escape  through 
the  opening  at  (he  top  of  it,  thus  not 
interfering  with  the  settling  out  of  the 
solids  in  the  surrounding  space. 

The  sludge  gradually  decomposes  in 
(he  bottom  chamber  and  about  once 
(  very  six  months  it  is  pumped  into  the 
discharge  chamber  by  use  of  a  simple 
plunger  piston  with  a  valve,  which 
operates  in  the  extractor  pipe  C,  by 
simply  working  the  pump  up  and  down 
in  the  vertical  part  of  that  pipe.  The 
discharge  chamber  is  of  only  sufficient 
size  to  allow  a  limited  amount  of 
sludge  to  be  taken  from  the  digestion 
chamber  at  any  one  time,  the  idea 
being  to  prevent  withdrawing  undi- 
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gested  sludge.  The  sludge  is  left  in 
the  discharge  chamber  until  it  is 
thoroughly  dry  and  of  the  nature  of 
humus  when  it  is  spaded  out  like  so 
much  earth.  If  there  is  a  large  stream 
available,  the  digested  sludge  may  be 
pumped  into  this  and  the  discharge 
chamber  omitted. 


VKUTICA1,    SECTION     OP  TWO- 
STOUT  TANK 

Where  the  system  is  fo  provide  for 
the  sewage  of  more  than  fifty  [>eople 
the  tanks  arc  built  with  patented 
blocks,  but  the  systems  are  the  same 
in  principle  as  those  just  described. 
However,  underground  irrigation  is 
not  generally  practicable  for  such  large 
j.lants.  but  some  sort  of  sand  filtra- 
tion bed  is  more  satisfactory.  But  for 
these  large  plants  different  cases  re- 
quire individual  solutions. 

The  entire  plant  is  installed  under- 
ground, with  the  tops  of  the  two-story 
tank,  of  the  sludge  extractor  pipe,  and 
of  the  sludge  discharge  chamber  on  a 
level  with  the  surface,  each  of  these 
being  provided  with  a  cover. 

The  standard  models  vary  from  one 
to  24  inches  in  diameter  and  6  feet  10 
inches  deep  for  from  one  to  five  people. 
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to  one  m>  inches  in  diameter  and  13 
feet  4  inches  deep  for  f roni  twenty-  to 
thirty  people. 

  \  ~>~J[ 

PERSONALS 

Field,  W.  P.,  consulting  engineer  of 
Newark,  X.  J.,  died  at  West  Orange, 
Aug.  8.  He  had  constructed  a  number 
of  large  armories  and  manufacturing 
plants  in  New  Jersey. 

Lanier,  H.  B.,  has  been  appointed 
health  officer  at  Montclair,  N.  J. 

Chase,  W.  G.,  formerly  chief  engi- 
neer of  the  Greater  Winnipeg  Water 
District,  Canada,  has  been  appointed 
manager  of  the  Canadian  Lock  Joint 
Pipe  Company  with  headquarters  at 
Toronto. 

Milne,  Alex,  has  been  elected  presi- 
dent of  the  Canadian  section  of  Amer- 
ican Water  Works  Association. 

Dobbin,  K.  L,  has  been  elected  sec- 
retary of  the  Canadian  section  of  the 
American  Water  Works  Association. 

Eaton,  A.  B.,  City  Engineer  of  El 
Dorado,  Kans.,  has  resigned  that  posi- 
tion and  accepted  charge  of  a  paving 
contract  at  Bartlcsvillc,  Okla. 

Benedict,  R.  R.,  has  been  appointed 
assistant  to  chief  highway  engineer 
s-.i  the  State  of  Illinois,  Department 
of  Public  Works  and  Buildings. 

Crawford,  Colonel  C  H.,  manager* 
of  the  Baldwin  Locomotive  Works, 
Rio  dc  Janeiro,  S.  A.,  has  been  ap- 
pointed by  the  national  Executive 
Committee  of  A.  A  E  as  "Chief  Rep- 
resentative to  the  Latin  American  Re- 
public." 

Blanchard,  A  H.,  professor  of 
Highway  Engineering  and  Highway 
Transport  at  the  University  i  f  Michi- 
gan, has  recently  been  appointed  con- 
Milting  engineer  to  the  Michigan  State 
Highway  Department. 

Sherman.  LeRoy  K.,  until  recently 
president  of  the  United  States  Hous- 
ing Corporation  at  Washington.  D.  C 
has  l>ecomc  vice-president  of  the  Ed- 
mund T.  Perkins  Engineering  Com- 
pany, First  National  Bank  Building. 
Chicago.  Mr.  Sherman  is  president  of 
the  American  Association  of  Engi- 
neers and  was  formerly  engineer  mem- 
ber of  the  Illinois  River  and  Lakes 
Commission.  The  firm  will  conduct  a 
general  practice  as  consulting  and 
Mipi-:  vi>ing  engineers  in  municipal, 
unitary,  and  structural  work,  in  addi- 
tion to  their  past  specialty  of  land 
drainage  and  reclamation. 
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Mr.  Bartholomew  announces  the 
opening  of  new  offices  in  the  Compton 
Building,  St.  Louis.  Missouri,  for  pro- 
fessional practice  in  city  planning  and 
allied  subjects. 

Mr.  Bartholomew  has  directed  the 
preparation  of  the  comprehensive  plan 
for  St.  Louis ;  has  served  as  consultant 
to  Omaha.  Detroit  and  Pittsburg,  and 
to  the  Commissioners  of  the  District 
of  Columbia  appointed  to  prepare  a 
zone  plan  for  Washington,  and  has 
been  retained  to  draw  up  complete  city 
plans  and  zoning  ordinances  for  a 
number  of  cities. 

Associated  with  Mr.  Bartholomew 
arc :  R.  P.  Hoffmann,  Architect :  Earl 
O.  Mills.  City  Planner;  and  L  Tilton. 
landscape  Architect. 
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COMPLETED  CONDUITS  CARRYING  TAIL  RACE  CNDER  MAIN  SPANS  OK  STONE  ARCH  RAILROAD 

BRIDGE  UEI.OW  ITS  PIER  FOOTINGS 

Sre  "KxmvatlriK   llvlow  Arch   HrlilK<'   Foundations"     In  thin  innue 
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other*  Imve  raCMMtfUtb  bandied  many 
varied  digging,  dredging  and  rehan- 
dting  jobs.  Write  for  tlie  ones  you're 
interested  In.  They're  free. 

No    1 1     Skill  V.\i  uvalor-. 

No.  fcl — General  Catalog. 
No.  .'.ho    Sewer  Work. 
No.  (SOT — Simil  and  Gravel. 
No.  <HW — Concrete  Material*. 
No.  til.*    Caivons  and  Foundations, 
No.  6IA    Midget  Derrick* 
No.  613— -Dredging,   Canal  Digging, 
Irrigation  and  Diteh  Work. 


Caisson  and  Foundation  Work 

When  time-and  labor-saving  methods  are  in  force  on 
a  job  of  this  sort,  you  will  usually  find  the  llayward 
Bucket  a  conspicuous  part  of  the  equipment 

Muck,  rip-rap,  clay,  sand,  cobble  stones  and  boulders 
are  not  obstacles — there's  a  type  of  llayward  Orange 
Peel  or  Clam  Shell  Bucket  that  will  tackle  any  job 
you  have. 

And  the  built-in  ability  of  a  liny  ward  to  bite  quick, 
load  up  to  the  power  wheel  and  dump  clean  is  an  add- 
ed assurance  that  the  job  will  be  handled  at  top-notch 
speed. 

Haj/tiurd  HuUrtni  <ic.'  sIiiiuk  lioxi-  Hayxcard 
Ituikrt*  havr  hreu  put  to  work  on  many 
tgfueu  rflMMH  and  foundation  jobs.  It  will 
intmst  'i"i<-  Writt  for  it  or  any  of  the 
oihrrt  in  thr  litf  to  tlir  Irft. 

Traite    It.tVrO  Slnrk 


THE  HAYWARD  COMPANY 


50-58  Church  Street 


New  York,  N.  Y. 


Builders  of  Orange  Peel,  Clam  Shell,  Drag  Scraper  and  Electric  Motor  Buckets 

Mrmhrr  of  M»trrinl  llan'ttini  Mifhintry  MnunfnrtHr,rr'  .tttwMio*.  ;s 


ogle 


PUBLIC  WORKS. 

CITY  COUNTY  STATE 

A  Combination  of  "Municipal  Journal"  and  "Contracting" 

Vol.  49  FLORAL  PARK.  SEPTEMBER  4.  1920  No.  10 


Excavating  Below  Arch  Bridge 

Foundations 


Concrete  conduits  25  feet  wide  constructed  on  opposite  sides  of  a  railroad 
bridge  pier  and  carried  down  12  feet  below  the  pier  footings  on  gravel  re- 
tained by  steel  sheet  piles. 


CONCRETING  FLOORS  AND  SIDE  WALLS  OF  TAIL-RACE  CONDUITS  UNDER  TWO  SO-POOT  BRIDGE  SPANS 


Among  the  operations  involved  by  the  im- 
provement and  flood  protection  work  of  the 
Miami  Conservancy  Commission  was  the  con- 
struction of  a  tail-race  for  the  Fordson  tractor 
plant  at  Hamilton,  Ohio.  This  conduit  is  an  open 
channel  with  a  normal  cross-section  50  feet  wide 
and  a  concrete  floor  and  sidewalls.  The  floor  is 
6  inches  thick  and  the  sidewalls,  4)A  feet  high, 
taper  from  i}/2  feet  thick  at  the  base  to  1  foot 
thick  at  the  top. 

In  order  to  pass  under  a  four-span  railroad 
arch  bridge,  the  cross-section  of  the  conduit  was 
modified  for  a  short  distance  to  form  two  rec- 
tangular branches  20  feet  wide  and  8  feet  high 
inside,  each  branch  passing  under  one  of  two 
adjacent  center  arches  of  30-foot  spans.  The 
bottoms  of  the  conduits  are  about  12  feet  below 
the  bottoms  of  the  old  pier  footings  and  the 
adjacent  sidewalls  of  the  conduits  only  about  6yi 


feet  from  the  center  line  of  the  pier  supporting 
the  arches.  These  dimensions,  necessitating  ex- 
cavations far  below  and  very  near  the  old  foot- 
ings on  loose  treacherous  ground  below  water 
level,  made  the  construction  problem  a  difficult 
one. 

The  arches  and  spandrel  walls  of  the  bridge 
are  of  stone  masonry  in  rather  poor  condition, 
with  some  cracks  and  settlement  and  with  some 
voussoir  stones  fallen  from  the  arch  rings.  The 
foundation  of  the  center  pier  between  these  con- 
duits was  very  shallow  and  had  a  timber  grillage 
footing  only  about  10  feet  wide  resting  on  gravel 
and  boulders  4  feet  below  the  bottom  of  the  river 
and  12  feet  above  the  bottom  of  the  conduit  ex- 
cavation. 

To  prevent  undermining  of  the  center  pier  and 
the  two  adjacent  piers,  a  row  of  interlocking  steel 
sheet  piles  less  than  3  feet  clear  of  the  footings 
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was  driven  parallel  to  the  conduits  on  both  sides  shoveled  and  hauled  out  from  under  the  bridge 
of  each  and  extending  beyond  the  upstream  and  where  it  was  dumped  in  a  spoil  bank,  removed 
downstream  sides  of  the  bridge,  forming  retain-  by  a  dragline  excavator  installed  there  for  the 
ing  walls  for  the  trenches  excavated  between  construction  of  a  protection  levee  close  to  the 
them  for  the  conduits.  bridge.    As  the  excavation  progressed,  a  third 

At  the  time  of  construction  there  was  no  water  set  of  rangers  and  transverse  braces  was  placed 
flowing  under  the  bridge  and  the  ground  water,  in  each  trench,  holding  the  sheeting  so  firmly 
although  having  a  natural  level  about  6  feet  that  no  displacement  occurred  and  there  was  no 
above  the  bottom  of  the  excavation,  was  well  undermining  of  the  bridge  piers  or  settlement  of 
drained  by  regular  pumping  in  the  supply  wells  the  old  structure, 
of  the  Hamilton  waterworks,  so  that  there  was  sheet-pile  driving 

only  a  moderate  amount  of  seepage  water  in  the  When  the  sheet  piles  were  assembled  for  driv- 
excavation,  which  was  removed  by  a  centrifugal  ing,  there  was  only  12  feet  of  vertical  clearance 
steam  pump  superseded  by  a  Worthington  duplex  between  the  bottom  of  the  excavation  and  the 
pump,  both  operated  by  steam  obtained  from  arch  span  overhead  and,  as  the  piles  were  12 
the  Baltimore  &  Ohio  Railroad  pumping  station  feet  long,  there  was  no  room  to  operate  the  steitm 
nearby.  hammer  in  the  usual  manner.   A  special  arrange- 

All  of  the  earth  under  the  two  main  spans  of  ment  was,  therefore,  devised  that  permitted  the 
the  bridge,  over  each  conduit,  consisting  chiefly  hammer  to  be  set  below  the  pile  top  and  was  suc- 
of  mud,  gravel  and  boulders,  was  removed  by  cessfully  developed  for  the  satisfactory  installa- 
hand  excavation  and  wheelbarrows  down  to  a     tion  of  the  piles. 

depth  of  about  6  feet,  slightly  below  the  bottoms  At  first  a  riveted  stirrup  5  feet  long  was  made 
of  the  old  pier  grillages.  to  hang  on  top  of  the  pile  and  provide  a  shoulder 

The  hand  work  was  supplemented  by  slip  on  the  face  of  the  pile  near  its  middle  point  to 
scrapers  and  when  the  excavation  had  reached  a  receive  the  hammer  blow.  This  was  subject  to 
depth  of  about  8  feet  below  the  original  surface,  very  severe  vibration,  proved  inefficient,  and  was 
lines  of  ranger  timbers  are  laid  parallel  to  the  abandoned.  Another  stirrup,  shown  in  Fig.  1, 
axis  on  both  sides  of  each  conduit,  and  the  four  was  designed  with  the  hammer  seat  concentric 
rows  of  steel  sheet  piles  were  assembled  and  with  the  forward  edge  of  the  pile  and  gave  better 
driven  adjacent  to  them.  results  but  broke  in  the  angle  at  the  foot.   It  was 

The  rangers  were  braced  and  the  excavation  replaced  with  a  heavier  one  of  the  same  type, 
continued  about  4  feet  farther,  another  set  of  shown  in  Figure  1,  with  which  the  work  was 
rangers  and  braces  placed  and  a  center  trench  completed. 

dug  in  each  conduit,  in  which  there  was  laid  a  The  operation  of  the  hammer  with  the  stirrup 
narrow-gage  service  track  for  steel  side-dump  w'as  so  slow  that  attempts  were  made  to  drive  the 
cars  into  which  the  remainder  of  the  material  was    piles  in  5  and  7-foot  sections,  spliced  together  and 

staggering  joints.  This  idea  was 
abandoned  on  account  of  the  pos- 
sibility of  weakening  the  struc- 
ture and  impairing  its  water-tight- 
ness, and  efforts  were  made  to  drive 
a  7-foot  pile  and  insert  a  12-foot  pile 
in  its  place,  but  these  were  aban- 
doned because  the  hole  filled  up 
with  gravel  before  the  long  pile 
could  be  inserted.  Another  method 
tried  was  to  drive  one  pile  half  way, 
attach  a  second  one  to  it  and  drive 
the  first  one  the  remaining  distance 
carrying  the  other  one  down  with  it 
and  then  attaching  a  third  to  the 
second,  completing  the  driving  of 
the  second  and  so  on.  This  was  at 
first  done  by  connecting  the  two 
piles  with  a  short  transverse  link, 
shown  in  Figure  2,  where  the  load 
on  the  connection  bolts  was  so  great 
as  to  shear  through  the  pile  web. 
The  short  link  was  finally  replaced 
by  the  long  one  shown  in  Figure  3. 
which  operated  satisfactorily  and 
was  used  for  the  remainder  of  the 
work. 

After  this  plan  had  been  perfected 
about  9  piles,  as  many  as  could  be 
conveniently  handled  in  one  group 


CONSTRUCTION  OF  TWIN  CONDUITS  UNDER  ARCH  SPANS 

Detail*  of  Stirrup  and  Link  Devlc"  f<>r  Driving  Steel  Sheet  Piles  In 

Limited  Headway 
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were  assembled  and  interlocked  in  a  horizontal 
position  on  the  surface  of  the  ground,  revolved 
into  a  vertical  plane,  set  against  the  ranger  in  the 
required  position,  and  the  first  pile  driven  down 
5  feet  by  means  of  the  stirrup  shown  in  figure  1. 

The  stirrup  was  then  removed  and  the  long 
link  shown  in  figure  3  was  attached  to  the  first 
and  second  piles  and  the  first  pile  driven  down 
to  the  full  length,  carrying  with  it  the  second 
pile.  The  links  were  then  shifted  to  connect  the 
second  and  third  piles,  the  driving  of  the  second 
pile  was  completed,  the  links  again  shifted  to 
third  and  fourth  piles,  the  driving  of  the  third 
pile  completed  and  so  on,  until  the  piles  were 
completely  driven,  after  which  another  group  of 
piles  were  assembled  and  driven  adjacent  to 
them  in  the  same  manner. 

.  The  steam  hammer  was  handled  by  a  light 
wooden  tripod  traveler  about  15  feet  high, 
mounted  on  rollers.  Its  hammer  was  raised  and 
lowered  by  a  hand  windlass  mounted  on  the 
traveler  platform  with  its  hoist  line  over  a  sheave 

movable   on  the   

overhanging  cap 
of  the  traveler, 
which  enabled  it 
to  be  so  displaced 
transversely  so  as 
to  seat  the  ham- 
mer on  the  pile 
top  or  alongside 
as  required. 

So  many  bould- 
ers were  encoun- 
tered that  the 
driving  was  slow, 
12  hours  some- 
times being  re- 
quired to  drive  a 
single  pile,  altho' 
on  other  occasions 
as  many  as  16 
piles  could  be 
driven  in  one  10- 
hour  shift. 


CONCRETING 

After  the  excavation  had  been  completed  the 
Hoor  concrete  (much  thicker  than  that  of  the 
open  conduit)  was  laid  in  sections  15  feet  long 
and  after  it  had  set,  wooden  forms  were  built  on 
it  lor  the  sidewalls  and  roof  and  were  thoroughly 
braced  inside  with  vertical  and  horizontal  struts 
to  resist  the  weight  and  pressure  of  the  wet  con- 
crete. 

The  concrete  plant  consisted  of  a  mixer  and 
hoisting  tower  installed  on  a  rolling  platform 
that  moved  along  the  work  to  provide  the  con- 
crete for  the  remainder  of  the  tail-race.  The 
concrete  was  spouted  through  a  steel  chute  to 
the  required  position  in  the  forms  and  com- 
pleted each  section  of  roof  and  sidewalls  at  one 
operation. 

On  the  center  line  of  the  roof  of  each  conduit, 
rectangular  6  x  12-inch  holes  were  left  open  12 
feet  apart  on  centers  and  after  the  concrete  had 
hardened  and  the  forms  had  been  removed,  new 
forms  were  built  in  the  center  of  each  conduit 
for  a  longitudinal  supporting  wall  that  was  con- 
creted through  the  holes  previously  left  in  order 
to  give  additional  support  to  the  roof  for  a  future 
occasion  when  the  latter  will  be  required  to 
carry  an  earth  fill  that  may  be  deposited  when 
the  superstructure  of  the  bridge  is  widened. 

The  roofs  of  the  conduits  serve  as  horizontal 
braces  to  resist  any  possible  exterior  lateral 
pressure  against  the  sidewalls  of  the  conduits 
and  the  steel  sheeting,  which  is  left  permanently 
in  position. 

The  spaces  between  the  tops  of  the  sidewalls 
and  the  arch  piers  were  filled  with  continuous 
masses  of  concrete  that  were  continued  around 
the  ends  of  the  piers,  really  forming  extensions 
to  the  pier  footings,  increasing  their  bearing  area, 
and  providing  for  the  distribution  of  thrust  be- 
tween piers  and  conduits,  as  well  as  furnishing  a 
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revetment  and  entirely  inclosing" the  ground  sur- 
face under  the  piers  and  thus  protecting  their 
foundations. 

Numerous  2-inch  gas  pipes  were  cast  in  the 
revetment  and  in  the  lower  part  of  the  conduit 
walls  which,  after  the  conduits  had  set,  were  util- 
ized for  grouting  which  was  executed  under  air 
pressure  and  continued  until  all  of  the  air  and 
water  had  been  expelled  and  the  grout  flowed  out 
of  the  upper  tier  of  pipes. 

This  work,  which  was  described  in  the  Miami 
Conservancy  Bulletin  of  July  3,  was  executed 
under  the  'direction  of  the  Miami  Conservancy 
District,  Arthur  E.  Morgan,  chief  engineer,  and 
Chas.  H,  Paul,  assistant  engineer,  and  under  the 
general  supervision  of  J.  H.  Kimball. 


Good  Roads  Committees  in  Ohio 
The  Ohio  State  Automobile  Association  is  to 
organize  a  good  roads  committee  in  each  county 
of  the  state,  according  to  Charles  C.  Janes,  sec- 
retary of  that  organization.  The  object  is  the 
promoting  of  an  enlarged  system  of  improved 
roads.  There  is  already  in  Ohio  the  Ohio  Good 
Roads  Federation,  but  the  State  Automobile 
Association  believes  that  it  can  give  additional 
weight  to  the  movement  for  good  roads  by  the 
county  organization  proposed.  It  is  proposed 
that  the  auto  club  or  clubs  in  each  county  appoint 
a  member  for  that  county,  and  that  the  members 
from  the  various  counties  then  get  together  for 
the  purpose  of  working  out  a  good  roads  pro- 
gram for  the  future. 


Street  Paving  in  Philadelphia 


Nearly  $8,000,000  of  work  being  executed  this  year  on  1,800  miles  of  streets 
and  roads,  League  Island  Park  and  Roosevelt  Boulevard.  Concrete  delivered 
by  auto  truck  service  from  central  mixing  plant. 


The  Bureau  of  Highways,  Department  of  Pub- 
lic Works,  of  Philadelphia  has  charge  of  the  con- 
struction, maintenance  and  repairs  of  about  1,800 
miles  of  street,  roads  and  pavements  located  in 
an  area  of  129  square  miles,  and  exclusive  of  the 
roads  in  Fairmount  Park  which  are  in  charge  of 
the  park  authorities. 

The  annual  budget  of  the  bureau  in  normal 
years  varies  from  about  $5,000,000  to  $7,000,000 
but  on  account  of  war  conditions  that  delayed 
non-essential  construction,  as  well  as  the  great 
difficulty  in  securing  men  and  materials  and  the 
increased  cost  of  labor  and  materials  especially 
during  the  last  two  years,  both  new  construction 
and  repairs  had  been  reduced  to  a  minimum,  in- 
creasing the  large  amount  of  urgent  work  that  is 
now  in  progress.  t 

The  jobs  under  contract  July  31st,  numbered 
213,  these  including  151  different  contracts  in 
active  operation,  15  of  which  were  of  large  pro- 
portion. For  new  paving  the  city  will  spend 
about  $500,000,  besides  $5,000,000  worth  that  will 
be  assessed  directly  on  the  property  owners.  The 
average  cost  amounts  to  about  $60,000  per  mile. 
About  $1,000,000  will  be  expended  for  repairs  to 
asphalt  pavements,  about  $1,000,000  for  repairs 
to  other  pavements,  about  $500,000  for  grading, 
$200,000  for  country  road  improvements,  salaries 
and  overhead.  Besides  the  money  raised  by 
assessments,  direct  taxation,  and  that  available 
from  the  city  treasury,  an  additional  fund  of 
$1,500,000  has  been  provided  by  a  special  bond 
issue  so  as  to  be  immediately  available. 

The  street  program  embraces  all  of  the  roads 


in  Philadelphia  county,  excepting  those  in  Fair- 
mount  Park  but  including  those  in  League  Island 
Park  and  the  Roosevelt  Boulevard  eight  miles 
long  which  forms  part  of  the  Lincoln  Highway 

TYPES  OF  CONSTRUCTION 

In  the  outskirts  of  the  city,  in  some  of  the 
residential  districts,  and  in  suburban  quarters 
where  the  traffic  is  light,  there  are  about  300 
miles  of  waterbound  macadam  with  treated  sur- 
face and  bituminous  concrete.  The  width  of 
this  road  is  usually  from  14  to  18  feet  with  curbs 
30  feet  apart,  except  in  the  localities  where  the 
traffic  is  greater  and  the  paved  width  is  increased 
to  20  feet  The  full  width  of  this  road  is  oil- 
treated  annually  and  sometimes  oftener,  except 
in  some  cases  where  conditions  are  such  that  a 
single  treatment  may  suffice  for  two  years. 

About  50  per  cent  of  all  paving  is  asphalt  sur- 
face, which  is  used  under  many  different  con- 
ditions, for  almost  all  kinds  of  traffic,  and  for 
grades  of  less  than  5  per  cent  About  15  per  cent 
of  the  pavements  are  of  brick  which  is  usually 
laid  in  residential  sections,  on  narrow  streets, 
or  on  excessive  grades  up  to  a  maximum  of  15 
per  cent  where  "Hillside"  (a  grooved  brick)  is 
used  to  diminish  slipping.  About  2  per  cent  of 
the  pavement  is  wood  block,  which  is  used  in  the 
center  of  the  city  and  adjacent  to  churches, 
schools  and  hospitals. 

All  of  these  types  of  pavements  are  laid  on 
concrete  base.  About  15  per  cent  of  the  total 
mileage  is  paved  with  waterbound  macadam  and 
bituminous  concrete  having  a  minimum  width 
of  16  feet  and  an  average  width  of  20  feet, 
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although  in  special  cases  the  pavement  often 
extends  from  curb  to  curb. 

The  balance  of  the  paving  in  the  city  is  of 
granite  blocks,  more  than  half  of  which  are  still 
supported  on  gravel  foundations.  It  is  planned 
to  relay  eight  miles  of  granite  this  year,  which  in 
all  cases  is  done  with  recut  blocks.  It  is  found 
that  the  old  granite  blocks,  when  removed  from 
a  given  section  of  pavement  and  recut,  will  yield 
from  97  per  cent  to  more  than  100  per  cent  of 
the  quantity  required  for  the  new  paving.  As 
the  cutting  is  done  rapidly,  on  the  site,  as  the 
work  progresses,  it  involves  no  delay  and  only  a 
moderate  cost,  so  that  a  saving  of  about  $3  per 
square  yard  is  effected  without  delay  or  trouble, 
and  satisfactory  pavement  secured  by  its  use. 

ORGANIZATION  AND  CONSTRUCTION 

The  organization  of  the  Highway  Bureau  in- 
cludes chief  of  bureau,  Fred  C.  Dunlap;  princi- 
pal assistant  engineer  in  charge  of  construction, 
Chas  F.  Puff,  Jr. ;  principal  assistant  engineer  in 
charge  of  parkways  and  boulevards,  Percy  F. 
Proctor ;  division  engineer  in  charge  of  bridge 
and  sewer  maintenance,  J.  C.  McCormick,  with  a 
staff  consisting  of  several  clerks,  engineer  of 
permits  and  licenses,  and  six  district  engineers, 
each  in  charge  of  a  separate  district  amounting 
to  an  average  of  about  300  miles  of  streets.  Under 
these  district  engineers  there  are  25  assistant 
engineers  and  about  110  inspectors. 

New  paving,  repaving,  and  important  items  of 
excavation  or  other  construction  are  done  exclu- 
sively by  contract,  but  the  city  maintains  a  force 
of  about  450  foremen  and  laborers  for  main- 
tenance. This  force  operates  from  ten  plant  and 
supply  yards  conveniently  located  in  different 
parts  of  the  city,  and  at  present  is  supplied  with 
asphalt  purchased  ready  mixed  from  a  local  com- 
pany. 

There  is  now  under  construction  a  $250,000 
municipal  asphalt  plant  which  will  be  put  in 
operation  this  fall  with  a  capacity  for  2,000  square 
yards  of  binder  and  surface  course  per  day.  At 
present  asphalt  repairs,  both  burning  and  cut-out, 
are  made  under  contract  ($1,000,000)  supple- 
mented by  three  municipal  repair  gangs  of  from 
ten  to  fifteen  men  each.  The  amount  of  work  that 
is  accomplished  varies  greatly  with  changing 
conditions,  but  may  perhaps  average  250  square 
yards  per  eight-hour  day,  with  a  maximum  of 
about  400  yards  per  day. 

ROOSEVELT  BOULEVARD 

The  Roosevelt  Boulevard,  which  forms  an 
eight-mile  section  of  the  great  national  Lincoln 
Highway,  is  300  feet  wide  with  six  rows  of  shade 
trees  of  many  different  varieties  planted  in  the 
parking  strips  between  the  separate  roadways. 
The  center  roadway,  for  pleasure  traffic,  is  paved 
with  asphalt  32  feet  wide  with  a  2-foot  gutter  on 
each  side.  The  two  truck  roads  34  feet  wide  have 
Topeka  pavements  with  brick  gutters  on  each 
side.  In  some  cases  the  shoulders  are  of  ma- 
cadam temporarily  provided  to  allow  for  future 
replacement  with  Filbertine  or  Topeka  surface. 

An  important  structure  on  Holme  avenue,  one 


TRANSPORTING  CONCRETE  FROM  CENTRAL  MIXER 
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of  the  three  branches  of  the  Roosevelt  Boulevard, 
is  the  bridge  built  on  the  site  of  the  burial  ground 
of  Thos.  Holme.  It  serves  as  a  memorial  to  a 
pioneer  Philadclphian  who  was  notably  loyal  and 
efficient  in  the  development  of  the  city's  street 
system.  This  bridge  is  of  concrete  arch  construc- 
tion, of  massive  and  dignified  design,  relieved 
with  pebble  finish,  and  has  one  90-foot  highway 
span  and  one  40-foot  span  aver  the  railroad 
tracks,  supported  on  concrete  piers  and  abut- 
ments terminating  with  curved  wing  walls.  The 
total  cost  of  the  bridge  is  about  $200,000  and  the 
cost  of  the  boulevard  to  date  is  about  $4,000,000, 
exclusive  of  land  damages.  It  was  commenced 
in  1903  and  it  is  expected  will  be  completed  to 
W  elsh  road  in  1«)20. 

LEAGUE  ISLAND  PARK 

The  League  Island  Park,  with  an  area  of  about 
350  acres,  is  improved  by  grading,  planting, 
lakes,  drives,  walks  and  buildings  constructed  by 
the  Bureau  of  Highways. 

The  first  contract  for  grading,  seeding,  roads, 
walks  and  five  bridges  was  awarded  in  1914  for 
the  sum  of  $490,000.    The  second  contract  for 
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planting  amounted  to  $40,000,  and  the  bureau  is 
now  spending  about  $300,000  for  boat  houses, 
comfort  stations,  superintendent's  quarters,  and 
other  buildings.  In  East  League  Island  Park  the 
bureau  is  also  doing  grading,  planting,  building 
walks  and  making  other  improvements  to  the 
amount  of  about  $290,000. 

CENTRAL  CONCRETE  PLANT 

The  central  concrete  plant  installed  by  the 
Union  Paving  Co.  and  operated  by  it  under  the 
direction  of  the  city  with  special  supervision  by 
Mr.  Puff,  was  established  in  1920  with  a  view 
to  the  elmination  of  possible  difficulties  and  to 
its  perfection  to  a  degree  that  it  was  hoped  would 
justify  the  subsequent  establishment  of  one  or 
more  additional  similar  plants  in  other  parts  of 
the  city,  which  it  is  now  anticipated  will  soon 
be  put  in  service. 

It  is  located  on  the  Schuylkill  river  and  adja- 
cent to  the  tracks  of  the  Baltimore  &  Ohio  main 
line,  with  connections  to  both  the  Pennsylvania 
and  Philadelphia  &  Reading  railroads,  providing 
for  delivery  of  materials  by  at  least  one  transport 
line  should  the  others  be  obstructed.  It  has  a 
wharfage  for  six  500-yard  scows  that  deliver 
sand,  gravel,  slag  and  broken  stone,  which  arc 
unloaded  by  a  locomotive  crane  with  clam  shell 
bucket  that  deposits  the  materials  in  storage 
piles  of  about  6,000  yards  capacity  located  on 
both  sides  of  a  standard  gauge  track  running 
around  three  sides  of  the  yard. 

Asphalt  sand  is  unloaded  from  scows  by  a 
stiff-leg  derrick  that  also  serves  an  elevated  load- 
ing hopper  which  delivers  to  trucks  below. 
Crushed  slag  also  is  received  and  handled  like 
the  broken  stone  and  sand.  Broken  stone  and 
cement  arc  also  delivered  in  railroad  cars  and  the 
cement  stored  in  a  shed  of  10,000  bags  capacity. 

The  concrete  plant  is  located  in  a  20  x  20-foot 
wooden  tower  30  feet  high,  having  in  the  upper 
part  a  50-yard  hopper-bottom  storage  bin  divided 
into  two  portions.  This  bin  is  filled  with  sand 
and  gravel  or  broken  stone  by  the  locomotive 
crane  and  discharges  by  gravity  into  the  charg- 
ing hopper  of  the  Milwaukee  mixing  machine 
installed  on  the  mixing  floor  about  16  feet  above 
the  surface  of  the  roadway  which  passes  under 
it  through  the  tower.  Cement  bags  are  stored 
on  the  charging  platform  above  the  mixer  and 
the  two-bag  hatches  of  concrete,  each  containing 
3  per  cent  of  hydrated  lime,  arc  successively  dis- 
charged into  a  loading  hopper  in  the  lower  part 
of  the  tower  which  has  a  capacity  for  three 
batches,  which  together  make  a  truck  load  that 
is  delivered  through  a  horizontal  gate  operated 
by  a  hand  lever  controlled  by  the  driver  of  the 
automobile  truck  that  hauls  the  concrete  a  max- 
imum distance  of  five  miles  or  more  to  the  point 
where  it  is  used. 

This  mixing  plant  is  operated  with  a  force  con- 
sisting of  one  foreman,  one  engine-man,  three 
laborers  at  the  mixer,  one  yard-man,  and  one 
man  in  the  cement  house.  The  average  produc- 
tion when  working  continuously  is  1,500  square 
yards  of  base  course  in  ten  hours. 

The  concrete  is  mixed  very  dry   so  that  a 


smooth  surface  can  be  secured  by  a  hard  blow 
with  a  shovel.  After  loading  into  the  truck, 
which  is  previously  sprayed  with  crude  oil  to 
prevent  adhesion,  it  is  well  covered  by  a  tarpau- 
lin and  is  transported  at  an  average  speed, 
through  ordinary  traffic,  of  about  twelve  miles 
per  hour,  so  that  it  reaches  the  point  of  disposal 
within  thirty  minutes  after  it  is  mixed. 

The  concrete  is  hauled  in  2-ton  trucks  with 
elevating  dump  mechanism.  From  ten  to  twelve 
trucks  are  ordinarily  kept  in  this  service  by  the 
Union  Paving  Co.,  which  operates  this  plant.  A 
careful  system  of  inspection  records  and  time 
checks  is  maintained  to  insure  the  proper  mixing 
of  the  concrete  and  prevent  delay  in  its  transpor- 
tation. Very  little  trouble  is  experienced  in  de- 
livering the  concrete  to  the  work  within  the  re- 
quired time  and  although  the  specifications  are 
rigidly  enforced  it  has  very  seldom  been  neces- 
sary to  reject  concrete  because  of  poor  quality 
or  delayed  deliverey. 

Washington's  Highways  Laws 

A  thirty  million  dollar  good  roads  bond  issue, 
known  officially  as  Referendum  No.  1,  presents 
to  the  state  of  Washington  the  possibility  of 
placing  its  road  building  program  on  a  modern 
business  basis.  Under  the  existing  law  the  legis- 
lature appropriates  money  for  work  in  the 
counties  from  which  the  money  comes,  which 
means  a  multiplicity  of  small  jobs  divided  among 
the  thirty-nine  counties,  each  carrying  its  own 
overhead  and  resulting  in  increased  cost.  The 
proposed  law  would  make  it  possible  for  the 
state  to  let  the  work  in  large  units  and  more  at- 
tractive to  well  organized  contractors. 

Sixty  Million  For  Missouri  Roads 

Good  roads  advocates  in  Missouri  are  endeavor- 
ing to  interest  the  citizens  in  good  roads  to  the 
point  of  issuing  $60,000,000  in  bonds  for  that 
purpose.  It  is  reported  that  there  is  no  organized 
effort  to  defeat  the  bond  issue,  the  only  argu- 
ment against  it  being  that  more  than  $20,000,000 
was  voted  last  year  by  the  various  counties  and 
road  districts  for  this  purpose  but  no  improve- 
ment in  the  highways  seems  to  have  resulted; 
which  is  answered  by  reference  to  the  difficulties 
that  all  states  have  found  in  getting  road  work 
done  this  year. 

Road  Material  Transportation  Improving 

Thomas  H.  McDonald,  chief  of  the  U.  S. 
Bureau  of  Public  Roads,  announces  that  assist- 
ance is  being  rendered  by  that  bureau  in  handling 
requests  to  the  American  Railroad  Association 
for  cars  to  he  used  for  transportation  of  materials 
for  road  maintenance  and  construction  work.  He 
specifies  the  steps  necessary  for  securing  cars 
and  states  that  the  Interstate  Commerce  Com- 
mission desires  co-operation  between  shippers 
and  local  railroad  officials  to  settle  transportation 
problems  without  action  from  Washington.  Re- 
turning coal  cars  are  now  being  routed  so  as  to 
utilize  them  for  handling  road  materials  without 
interfering  with  priority  for  coal  service. 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arisiag  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."   If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Erecting  30  -  foot  Bridge  Girders  Without  a 
Derrick 

THE  PROBLEM 

A  roadbuilding  contract  consists  almost  en- 
tirely of  light  grading,  draining  and  concrete 
pavement  for  which  the  contractor  has  proper 
equipment.  But  the  road  crosses  over  a  railroad 
and  highways  that  are  to  be  spanned  by  two  plate 
girders  30  feet  long  and  24  inches  deep  that 
weigh  about  5,000  pounds  each  and  are  to  be  set 
16  or  18  feet  above  the  railroad  track  or  high- 
way below  which  must  not  be  obstructed.  The 
girders  will  be  delivered  at  grade  at  the  abutment 
by  motor  trucks. 

The  contractor  wishes  to  erect  them  himself  to 
save  the  heavy  expense  of  sub-contracting  to  a 
steel  erector.  He  has  no  plant  except  ordinary 
roadbuilding  equipment,  and  cannot  easily  rent  a 
derrick,  tackles,  or  other  special  apparatus  for 
handling  these  heavy  girders.  Is  there  any  way 
by  which  he  can  economically  put  them  in  posi- 
tion without  buying  or  renting  heavy  or  expen- 
sive apparatus? 

THE  ANSWER 

There  are  several  ways  in  which  these  girders 
can  readily  be  put  in  position  on  the  abutments. 
Probably  the  easiest  is  by  the  protrusion  method 
with  rollers  and  a  pilot  beam,  where  the  girders 
arc  simply  pushed  across  from  one  side  to  the 
other,  requiring  only  three  or  four  rollers,  a 
couple  of  long  and  heavy  planks,  a  few  bolts  and 
a  level  space  40  feet  long  adjacent  to  one  abut- 
ment. 

In  the  line  of  the  permanent  position  of  one  of 
the  f^irclers,  on  the  level  space  at  the  abutment 
where  the  girders  are  delivered,  set  two  fixed  or 
'•jack"  rollers  A  and  B.  14  feet  and  24  feet  respec- 
tively from  the  face  of  the  abutment,  and  place 
one  of  the  girders  on  them  with  the  web  vertical 
and  the  lower  flange  bearing  on  the  rollers  as 
shown  in  the  diagram.  The  rear  end  of  the 
girder  should  be  supported  by  any  convenient 
roller  C. 


the  plate  girder.  Drive  a  f4-inch  bolt  through 
each  hole,  put  a  large  washer  on  each  end  of  each 
bolt,  and  screw  the  nuts  up  as  tightly  as  possible 
without  stripping  the  threads. 

Have  the  lower  edges  of  the  pilot  timbers  in 
perfect  contact  with  the  upper  side  of  the  bottom 
flange  of  the  girder,  and  fill  in  all  the  space  be- 
tween the  top  edges  of  the  timbers  and  the  top 
flange  of  the  girder  and  next  the  web,  with  solid 
wood  packing  very  tightly  wedged  in  place  and 
having  perfect  bearing  throughout.  Have  the 
packing  V/2  feet  in  length  and  clamp  it  and  the 
ends  of  the  pilot  timbers  to  the  girders  by  three 
yokes  each  made  of  two  6  x  8-inch  or  larger  ver- 
tical pieces  3  feet  long  with  two  ;V»-inch  bolts 
through  each  end.  These  clamps  must  be  fitted 
accurately  to  good  bearing  throughout  on  the 
timber  and  packing  and  must  clear  the  girder 
flanges.  The  bolts  must  be  screwed  up  as  tight 
as  possible  on  washers  at  each  end. 

The  two  bolts  at  the  forward  end  of  the  pilot 
timbers  should  have  a  nut  at  each  end,  and  no 
heads,  and  should  project  6  inches  beyond  the 
nuts  at  each  end.  A  strong  Manila  hauling  line 
should  be  attached  to  them,  led  to  the  opposite 
abutment  and  well  snubbed  around  a  tree  or 
some  other  secure  anchorage. 

When  all  is  in  readiness,  the  girder  should  be 
launched  forward  on  its  rollers  for  a  distance  of 
about  13'6  feet  when  roller  B  should  be  shifted 
to  position  D. 

•  Roller  C  should  be  temporarily  removed  and 
a  little  pig-iron,  stones,  sand  or  other  heavy 
ballast  firmly  secured  to  the  end  of  the  rear  end 
of  the  girder  at  E  if  necessary  in  order  to  make 
it  over-balance  the  forward  end  around  the  roller 
B  as  a  pivot. 

The  roller  C  should  be  replaced  and  the  girder 
pushed  or  pulled  forward  about  13'4  feet,  care 
being  taken  to  pull  in  the  hauling  line  slack  and 
hold  it  securely  as  the  girder  advances. 

Roller  B  should  then  be  removed  and  placed 
in  new  position  D  on  the  abutment  and  roller  C 
shifted  to  a  corresponding  position  on  the  oppo- 
site abutment. 


Take  two  12-inch  pilot  timbers  or  iv.MVuana.wi 
planks  20  feet  or  more  long  and  3  RT^""" 
inches  or  more  in  thickness,  place  „ 
one  on  each  side  of  the  girder  web, 
overlapping  it  3 *  S  feet  or  more,  and 
projecting  16*4  feet  beyond  in  a 
horizontal  position.   .  Bore  ^'t-inch 
holes  through  these  timbers  2  feet 
apart  on  the  center  line,  one  of  them 
6  inches  from  the  forward  end,  and 
another  hole  close  to  the  end  of 
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The  girder  is  then  advanced  until  the  front  end 
of  the  pilot  beam  takes  bearing  on  the  roller  C 
on  the  farther  abutment,  great  care  being  taken 
to  keep  the  hauling  line  taut  and  the  slack 
snubbed  securely  until  this  bearing  is  accom- 
plished. 

Continue  moving  the  girder  forward  until  it 
is  in  exactly  the  required  position,  then  bear 
down  on  the  forward  extremity  of  the  pilot  beam 
and  lift  up  with  a  lever  on  the  rear  end  E  of  the 
girder,  thus  releasing  the  roller  D.  Lower  the 
girder  to  final  bearing  on  its  seat  at  D  then  with 
a  lever,  lift  the  forward  end  of  the  pilot  beam, 
remove  roller  C  and  lower  the  girder  to  position 
on  abutment  there,  remove  the  pilot  beam, 
clamps  and  rollers,  and  repeat  the  operation  for 
the  other  girder.  The  rollers,  pilot  beam,  bolts 
and  rope  will  be  uninjured  and  ready  for  any 
other  service.  If  plugs  are  driven  tightly  through 
the  bolt  holes  in  the  pilot  timbers,  the  strength 
of  the  latter  will  be  scarcely  impaired. 


An  Extensive  County  Road  Building 
Equipment 

In  Crittenden  County,  Arkansas,  the  road  pro- 
jects totalling  about  $3,000,000  and  including  50 
miles  of  concrete  and  115  miles  of  gravel  roads 
are  being  built  for  four  districts  that  have  invest- 
ed about  $5,000,000  in  railroad  and  construction 
equipment  which  includes  one  item  of  one  hun- 
dred and  five  80,000-pounds  open  top  automatic 
steel  dump  cars  purchased  from  the  Western 
Wheel  Scraper  Company  for  about  $300,000. 
Gravel  pits  have  been  opened  in  Missouri  and 
Arkansas,  each  of  which  arc  expected  to  furnish 
daily  a  solid  trainload  of  gravel  cars  that  will  be 
run  to  full-length  sidings  at  five  different  places 
where  the  gravel  will  be  unloaded  by  some  of  the 
ten  locomotive  cranes  that  will  place  it  in  storage 
piles,  and  reclaim  it  for  the  40  motor  trucks  that 
will  distribute  it  on  the  work. 


Wilmington's  Municipal  Paving  Plant 

Wilmington,  Delaware,  has  joined  the  consid- 
erable number  of  cities  which  operate  municipal 
paving  plants,  having  now  under  construction 
such  a  plant  on  Brandywine  Creek,  on  the  out- 
skirts of  that  city.  The  plant  was  designed  by 
Alfred  S.  Hirzel,  engineer  in  charge  of  construct- 
ing of  the  Street  and  Sewer  Department.  The 
property  has  a  frontage  of  20  feet  on  the  creek, 
220  feet  at  the  rear  and  is  3<V3  feet  dep.  A 
dock  is  being  built  along  the  creek  at  which  sand, 
stone  and  gravel  can  be  unloaded  from  barges. 
Also,  a  switch  from  the  line  of  the  Pennsylvania 
railroad  runs  to  the  plant.  The  building  for 
housing  the  asphalt  plant  has  been  completed 
and  it  is  proposed  to  erect  storehouses,  equip- 
ment houses,  two  10,000  gallon  tanks  for  hold- 
ing asphalt  and  oil,  and  an  office  building.  The 
asphalt  mixing  plant  has  been  installed  by  War- 
ren Brothers  and  is  supplying  the  asphalt  mater- 
ial used  by  the  city,  but  the  asphalt  is  purchased 


in  barrels  rather  than  tank  cars,  as  the  storage 
tanks  have  not  yet  been  constructed.  The  mix- 
ture now  being  used  is  850  pounds  of  cement, 
105  pounds  of  asphalt  and  50  pounds  of  limestone 
dust.  The  Remaining  portion  of  the  plant,  espe- 
cially the  building  of  the  dock  wall  and  filling  in 
behind  it,  will  be  done  from  time  to  time  as  the 
regular  employees  of  the  street  department  can 
be  spared  for  this  purpose. 


Philadelphia  and  Bonding  Company  Disagree 

A  few  weeks  ago  the  director  of  public  works 
of  Philadelphia  announced  that  he  would  refuse 
to  approve  contracts,  the  bonds  submitted  in 
connection  with  which  were  those  of  a  certain 
surety  company,  until  that  company  had  adjust- 
ed satisfactorily  to  the  city  a  contract  of  over 
$1,000,000  for  a  sewage  disposal  plant.  This 
contract  had  been  abandoned  by  the  contractor, 
who  had  been  bonded  by  the  surety  company 
in  question  for  more  than  $500,000.  Temporarily 
at  least  this  necessitates  contractors  obtaining 
bondsmen  other  than  the  one  with  which  the 
city  is  having  this  disagreement,  and  it  is  stated 
that  a  number  of  contractors  who  have  recently 
received  awards  from  the  department  have  been 
required  to  change  their  bondsmen. 


Ohio  Gives  Priority  To  Road  Materials 

On  August  18,  the  State  Utilities  Commission 
of  Ohio  ordered  all  railroads  in  that  state  to  give 
priority  to  road-making  materials  and  supplies 
and  to  immediately  assign  cars  for  filling  orders 
for  such  materials.  This  action  was  taken  at  the 
request  of  the  State  Highway  Department,  which 
declared  that  the  construction  of  new  roads  and 
maintenance  of  old  had  been  but  50  per  cent  of 
what  was  needed  because  of  the  failure  to  secure 
transportation  of  materials.  Highway  commis- 
sioner Taylor  is  reported  to  have  estimated  that 
the  state  would  have  spent  more  than  $1,000,000 
on  roads  by  the  middle  of  August  had  the  ma- 
terials and  the  machinery  been  available. 


Serious  Accident  To  Water  Works  Men 

Five  men  prominent  in  various  departments  of 
the  water  works  field  met  with  an  accident  on 
August  19,  when  the  steering  gear  of  a  touring 
car  in  which  they  were  riding  broke  when  they 
were  near  Selkirk.  Ontario. 

Arthur  P.  O'Leary  chief  of  the  Bureau  of 
Records  of  Rochester,  N.  Y.,  was  killed,  and 
Leon  S.  Barnard  of  Buffalo,  manager  of  the 
Hersev  Manufacturing  Co.  and  a  member  of  the 
Buffalo  Chamber  of  Commerce,  was  seriously 
injured  and  died  a  few  days  later  in  the  hospital 
in  Dunnville,  Ontario.  C.  R.  Wood,  of  the  R.  D. 
Wood  Company  of  Philadelphia,  was  seriously 
injured  also.  G.'C.  Andrews,  commissioner  of  the 
Bureau  of  Water  of  Buffalo,  and  B.  G.  Little, 
superintendent  of  water  works  of  Rochester, 
were  in  the  car  but  were  uninjured. 
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Everyday  Construction  Problems 

In  this  issue.  Public  Works  opens  a  depart- 
ment for  furnishing  practical  information  about 
construction  work,  explaining-  both  special  and 
ordinary  operations  and  facilities,  and  suggesting 
suitable  methods  and  plans  to  contractors  who  may 
encounter  something  out  of  their  ordinary  field 
or  who  may  not  be  familiar  with  some  particulars 
of  usual  practice  or  latest  developments. 

No  matter  how  experienced  or  well-informed 
he  is,  it  is  impossible  for  any  contractor  to  know 
all  about  all  kinds  of  construction.  He  may  be 
very  competent  and  well  posted  in  one  or  in 
several  general  kinds  of  work,  but  even  in  them 
there  will  be  some  things  that  he  is  not  familiar 
with;  and  outside  of  these  lines  there  will  be 
many,  the  special  features  or  even  ordinary  prac- 
tice of  which  he  has  had  no  occasion  to  investi- 
gate. 

The  contractor  with  large  resources  and  a 
technical  organization  can  analyze,  experiment 
and  design  for  himself  in  such  cases  if  time  and 
opportunity  afford.  An  inexperienced  contrac- 
tor one  with  limited  resources,  in  an  isolated 
locality,  or  who  is  suddenly  confronted  with 
some  problem  quite  different  from  his  ordinary 
routine,  may  not  he  able  to  find  the  solution 
readily  or  may  adopt  an  unsatisfactory  one  that 
may  cost  him  unnecessary  time  and  money  He 
would  often  be  greatly  assisted  by  prompt  and 
reliable  information  concerning  safe,  simple,  and 
economical  methods  of  doing  work  with  which 
he  is  unfamiliar,  although  many  of  them  may  be 
well  established.  It  implies  no  discredit  to" any 
contractor  to  be  unfamiliar  with  work  outside  of 
his  usual  sphere  even  if  it  is  commonplace  to 
those  who  specialize  in  it. 

In  this  country  competition  has  subdivided 
construction  so  much  that  specialists  have  been 
developed  in  almost  every  field;  large  varieties 
of  plant  and  equipment  have  been  provided';  and 
all  kinds  of  services  and  most  types  of  construc- 
tion, together  with  methods  and  operations  of 
execution,  have  been  more  or  less  standardized. 
Ordinary  questions  relating  to  the  execution  of 
the  work  and  even  to  its  design  and  financing 
can,  therefore,  readily  be  answered  in  a  general 
way  by  experts  so  as  to  give  information  suited 
to  the  problem  or  easily  modified  to  cover  it. 
Sometimes  apparently  simple  questions  involve 
considerations  and  other  questions  that  appear 
difficult  to  the  inexperienced  have  solutions  that 
are  obvious  to  those  that  have  previously  en- 
countered them. 

Although  the  editors  of  Ptiiur  Works  have  not 
recently  been  in  charge  of  actual  construction 
and  are  not  qualified  as  contractors  or  superin- 
tendents, it  has  been  their  privilege  for  many  years 
to  occupy  the  field  of  important  and  widely  di- 
versified construction,  and  to  maintain  confi- 
dential relations  with  many  engineers  and  con- 
tractors and  thus  have  up-to-date  familiarity 
with  the  difficulties  and  requirements  of  many 
kinds  of  work  and  with  the  methods,  plants  and 
operations  involved.    They  also  have  access  to 
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great  technical  libraries  and  opportunities  for 
conference  with  specialists  and  experienced  con- 
tractors in  almost  every  field,  enabling  them  to 
prepare  or  secure  reliable  conservative  replies  to 
most  questions  likely  to  be  asked.  These  ques- 
tions are  cordially  invited  in  order  that  we  may 
benefit  contractors ;  and  on  the  other  hand,  notes, 
memorandums  and  photographs  of  separate  fea- 
tures, no  matter  how  subordinate,  of  difficult  or 
interesting  work  are  solicited  from  the  same 
sources. 

There  is  no  limit  to  the  field  of  inquiries  we 
invite  in  this  department  so  long  as  they  are 
genuine  and  are  accompanied  by  sufficient  data 
of  conditions  and  requirements.  A  few  of  the 
subjects  that  may  perplex  contractors  that  have 
not  previously  had  experience  with  them  are  in- 
dicated by  such  questions  as  these : 

What  is  a  good  system  for  loading,  unload- 
ing, storing  and  handling  aggregate  for  the 
large  concrete  job  described  herewith? 

What  is  the  best  way  to  secure  water  and 
broken  stone  for  this  concrete  road  job? 
How  place  concrete  under  water? 
How  best  handle  and  erect  a  small  quantity 
of  heavy  steel  work? 

How  use  oxy-acetylenc  flame  for  this  wreck- 
ing or  repair  work? 

How  handle  earth  excavation  in  a  deep 
trench? 

How  handle  quicksand  in  excavation  of  the 
nature  described? 

How  drive  sheet  piles  and  pull  them  for 
deep  sewer  trench? 

How  drive  foundation  piles  in  small  head- 
room? 

How  apply  given  formulas? 

How  to  build  cofferdam  on  rock  bottom? 

How  unload  and  transport  very  heavy  units 
without  special  facilities? 
The  answers*  to  such  questions  will  indicate  a 
rational  application  of  standard  practice  and 
simple  resources  to  the  special  conditions  in- 
volved, such  as  can  be  properly  undertaken  by 
competent  mechanics  and  superintendents,  with- 
out solving  problems  whose  importance  or  diffi- 
culty require  the  services  of  a  consulting  engineer 
or  expert. 


Unlimited  Water  For  Dallas 

The  editor  of  one  of  the  daily  papers  of  Dallas, 
Texas,  has  recently  given  prominent  expression 
to  an  opinion  which  is  not  as  prevalent  as  it  used 
to  be  but  apparently  still  obtains  in_  some 
quarters.  This  is  that  people  should  not  be  asked 
to  economize  in  the  use  of  water,  but  that  it  is 
very  desirable  to  permit  them  to  use  all  they 
want  without  any  restraint  such  as  meter  rates 
or  other  pro  rata  charges. 

The  editorial  in  question  says:  "We  should,  in- 
stead of  having  need  or  occasion  to  urge  the 
practice  of  economy  in  the  use  of  water,  en- 
courage the  use  of  it  in  quantities  which,  by  test 
of  the  present  per  capita  consumption,  would  be 
thought  extravagantly  large.  Only  so  can  Dallas 
become  the  city  of  great  beauty  that  all  of  us 


should  be  ambitious  to  have  it  be.  We  should 
make  water  so  cheap  that  few  citizens  would  be 
under  inducement  to  be  sparing  in  the  use  of  it. 
But  this  can  be  done,  of  course,  only  by  making 
the  supply  superabundant.  It  might  be  neces- 
sary, as  a  means  of  bringing  about  that  large  use 
of  water,  to  incur  a  financial  deficit  in  the  water 
department.  That  would  sin  against  the  sup- 
posed virtue  of  making  the  water  department 
pay  its  way.  But  that,  in  our  view,  is  only  a 
spurius  virtue." 

Of  course,  if  the  people  with  open  eyes  decide 
to  provide  a  superabundant  supply  with  full 
knowledge  of  the  great  increase  in  taxes  or  water 
rates  or  both  which  it  will  cost  them,  there  can 
be  no  objection  to  their  doing  so  unless  such  ex- 
travagent  use  of  water  deprives  other  munici- 
palities of  water  which  they  are  in  real  need  of. 
It  is  not  often,  however,  that  the  taxpayers  of  a 
city  the  size  of  Dallas  are  willing  to  spend  one 
million,  two  million  or  five  million  dollars  for 
the  privilege  of  having  all  the  water  they  can 
possibly  waste  as  well  as  use. 


Municipal  Bonds  In  July 

The  total  sales  of  municipal  bonds  in  July  are 
reported  by  the  Daily  Bond  Buyer  to  have  been 
$50,717,202,  which  is  slightly  less  than  the  sales 
for  June,  and  only  about  two-thirds  of  the  sales  for 
July,  1919.  However,  the  sale  of  municipal  bonds 
for  the  first  seven  months  of  1920,  $412,324,045, 
considerably  exceeded  the  sales  for  the  corre- 
sponding period  of  1919,  which  were  $387,537,- 
802. 

The  serious  falling  off  in  the  sale  of  municipal 
bonds  during  the  last  few  months  has  been 
caused  by  a  slump  in  the  bond  market.  During 
this  period  hundreds  of  issues  have  been  found 
unmarketable.  The  largest  cities  of  the  country 
are  now  compelled  to  issue  5 J  2  per  cent  or  6 
per  cent  bonds  to  meet  the  market  rates  on  loans 
and  many  municipalities  either  have  been  un- 
willing to  pay  such  a  rate  or  have  not  been  per- 
mitted by  law  to  do  so.  Had  the  bond  market 
been  as  favorable  as  it  was  last  year,  the  sale  of 
municipal  and  state  bonds  this  year  would  in  all 
probability  have  reached  the  billion  dollar  mark. 
The  largest  individual  loans  during  July  included 
$4,000,000  by  the  state  of  Pennsylvania,  $2,475- 
000  bv  Dallas,  Texas,  SI, 170,000  bv  Columbus, 
SI.  165,000  bv  San  Francisco,  and '$750,000  by 
Cleveland  Heights. 


Decatur's  Temporary  Dam 

The  city  of  Decatur  a  few  days  ago  completed 
a  temporary  dam  which  cost  about  $40,000  and 
which  will  store  a  supply  of  water  probably  suffi- 
cient to  relieve  the  present  shortage.  A  per- 
manent dam  is  to  be  constructed  which  will  raise 
the  water  more  than  7  feet  higher  and  thus 
greatly  increase  the  amount  of  storage.  When 
the  permanent  dam  has  been  completed  it  is 
contemplated  that  the  one  just  finished  will  be 
removed,  although  it  would  probably  last  a  gen- 
eration if  necessary. 
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Water  Filtration  Experiments  and  Devices 

In  studying  the  purification  of  Lake  Michigan  water,  Mr.  Ellma  experi- 
mented with  mixing  channels,  fish  ladder,  "flume"  and  "fall,"  and  concluded 
that  coagulation  could  be  effected  more  cheaply  and  just  as  effectively  by  one 
of  the  smaller  devices  as  by  a  large  coagulation  basin.  The  devices  and  re- 
sults arc  described  below. 


In  connection  with  the  experiments  conducted 
by  Jos.  VV.  Ellms  for  the  commissioner  of  public 
works  of  Milwaukee  upon  the  best  method  of 
treating  the  water  of  Lake  Michigan  in  order  to 
make  it  more  suitable  for  consumption  (a  general 
description  of  which  was  published  in  the  August 
21  and  28  issues  of  Public  Works),  a  number  of 
devices  and  methods  were  tried  out,  chiefly  in 
connection  with  the  mixing  of  the  chemicals  with 
the  water  and  sedimentation  preliminary  to 
filtration.  From  the  report  of  the  experiments, 
which  extended  over  practically  a  year,  we  have 
abstracted  the  following  descriptions  of  the  more 
interesting  and  important  of  the  experimental 
features. 

COAGULATION 

Four  new  devices  were  tried  for  securing 
-coagulation,  as  described  in  the  previous  issues 
named  above.  These  devices  were  given  the 
names  of  "fall,"  flume,  fish  ladder,  and  mixing 
channels.  The  poorest  mixing  action  was  ob- 
tained with  the  "fall."  Somewhat  better  results 
were  obtained  with  the  fish  ladder.  With  the 
"flume"  an  excellent  mixing  action  was  produced 
at  a  comparatively  low  velocity  of  flow,  but  the 
loss  of  head  was  considered  too  great.  By  cutting 
the  flume  into  two  parts  and  attaching  the  box 
known  as  the  "fall,"  the  loss  of  head  was  cut 
down  about  25  per  cent  and  good  results  were 
obtained. 

Finally  by  removing  the  weirs  from  the  flume, 
extending  it  slightly  into  the  receiving  box  or 
"fall,"  and  placing  a  low  weir  at  the  end,  a 
hydraulic  jump  was  produced  by  the  rapid  flow 
of  water  down  the  flume.  The  impact  of  water 
flowing  down  the  flume  into  the  pool  back  of  the 
weir  produced  a  turbulent  condition  of  the  water 
which  effectively  mixed  the  chemical  solutions 
and  the  water.  Considerable  air  is  trapped  in 
the  jump  and  its  escape  contributes  materially  to 
the  turbulent  condition  of  the  water  and  con- 
sequently improves  the  mixing  action. 

"The  results  with  this  device  have  been  very 
satisfactory,  and  the  reason  for  it  requires  ex- 
planation. When  a  precipitate  is  the  product  of  a 
chemical  reaction,  it  first  appears  in  a  very  finely 
divided  condition.  In  the  case  of  a  colloidal  pre- 
cipitate such  as  ferric  hydroxide  or  aluminum 
hydroxide  (the  two  compounds  utilized  in  water 
purification),  the  aggregation  of  these  particles 
into  larger  masses  is  necessary,  not  only  to 
entrap  the  fine  sediment  and  minute  bacteria  in 
the  water,  but  to  prevent  them  from  passing 


through  the  sand  bed  of  the  filters.  It  is  obvious 
that  violent  and  continued  agitation  of  the  water 
will  hinder  rather  than  assist  in  this  clotting  to- 
gether of  these  particles,  and  hence,  to  aid  this 
coagulation,  a  quiescent  condition  is  necessary. 

"The  hydraulic  jump  mixing  device  provides  an 
extremely  rapid  and  thorough  mechanical  mix- 
ing of  the  chemical  solution  and  the  water  to  be 
treated,  thereby  bringing  the  reacting  substances 
together  and  hastening  the  reaction.  Immedi- 
ately following  the  jump,  the  water  flows  quietly 
to  a  settling  basin  in  which  the  physical  action 
of  coagulation  can  take  place  with  the  least  possi- 
ble amount  of  agitation,  and  thereby  reduces  to  a 
minimum  the  breaking  up  of  the  floe  during  its 
formation." 

In  addition  to  these  devices,  experiments  were 
made  with  the  mixing  chamber.  It  was  found 
that  prompt  coagulation  took  place  in  the  first 
five  or  six  channels,  but  that  the  size  of  the 
floe  decreased  as  the  water  passed  through  the 
remaining  channels.  In  order  to  see  whether 
reduction  in  size  of  the  flocculated  particles  was 
due  merely  to  flow  through  the  straight  channels 
or  was  caused  by  the  agitation  of  the  water  as  it 
passed  around  the  ends  of  the  baffles,  the  chan- 
nels were  blocked  about  18.9  feet  from  the  end 
and  new  openings  cut  through  the  baffle  walls, 
thus  giving  the  same  number  of  reversals  of  flow 
but  cutting  down  the  length  of  each  channel  from 
fiO  feet  to  18.9  feet.  Although  nearly  70  per  cent 
of  the  length  of  the  chamber  was  thus  cut  out 
of  service,  the  results  were  as  satisfactory  as 
before,  but  not  more  so, 

SEDIMENTATION 

The  settling  tank  was  40  feet  long,  and  18  feet 
6  inches  wide  and  9  feet  deep.  It  was  divided 
into  four  equal  sections  or  passageways  by  three 
baffle  walls.  There  was  an  influent  flume  at  one 
end  and  an  effluent  flume  at  the  other.  In  the 
last  passage  a  third  flume  connected  the  influent 
and  effluent  flumes.  The  length  of  travel  of  the 
water  along  the  center  line  of  the  passageways 
was  about  175  feet.  By  use  of  weir  planks  and 
stop  planks  it  was  possible  to  use  one  or  more  of 
the  passageways  and  thereby  obtain  different 
periods  of  sedimentation. 

The  theoretical  displacement  period,  with  a 
rate  of  flow  of  125,000  gallons  per  day,  was  7.5 
hours  and  the  lineal  velocity  0.33  foot  per  minute. 
Float  observations  were  made  to  determine  actual 
lineal  velocities  and  an  average  of  six  of  these 
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gave  0.56  foot  per  minute,  or  about  70  per  cent 
greater  than  the  theoretical  velocity.  "While 
this  result  was  not  entirely  unexpected  on  ac- 
count of  previous  experience,  still  it  was  rather 
surprising  in  view  of  the  shallow  depth  of  the 
tank  (8  or  9  feet)  and  the  manner  in  which  it  was 
baffled.  Evidently  the  surface  water  slides  over 
the  more  slowly  moving  or  even  almost  stagnant 
water  near  the  bottom,  and  thus  passes  through 
the  tank  in  a  much  shorter  time  than  called  for 
by  complete  displacement." 

Even  with  average  turbidities  of  only  fifteen  to 
twenty  parts  per  million  in  the  raw  water,  this 
tank  gave  a  reduction  of  67  per  cent  for  a  theoreti- 
cal displacement  period  of  7.5  hours  when  using 
alum  as  a  coagulant.  The  micro-organisms  re- 
moved varied  from  61.1  per  cent  to  84.6  per  cent, 
reducing  the  average  number  from  596  in  the  lake 
water  to  128  in  the  settling  basin. 

It  has  been  found  in  several  cases  that  in- 
creased turbidity  aids  coagulation,  and  on  ac- 
count of  the  small  amount  of  natural  sediment 
in  the  lake  water  and  its  low  temperature  it  was 
thought  possible  that  the  coagulation  of  it  might 
be  improved  in  this  way.  An  aluminous  clay  was 
obtained  which  readily  disintegrated  in  water 
and  this  was  applied  to  the  lake  water  as  it  en- 
tered the  mixing  device,  at  which  point  also  the 
coagulating  chemical  was  applied.  In  this  way 
the  turbidity  was  increased  from  three  parts  per 
million  to  twenty-one.  The  results  obtained  were 
rather  unsatisfactory.  A  larger  Hoc  was  pro- 
duced but  there  did  not  appear  to  be  any  im- 
provement in  the  effluent  from  the  filters.  On 
the  other  hand,  the  filter  sand  was  overloaded 
with  clay,  and  this  was  not  removed  by  washing, 
the  effluents  of  the  filters  being  slightly  turbid  at 
the  beginning  of  a  run  or  just  after  washing  them. 

Sulphate  of  alumina  was  used  as  a  coagulant  in 
thirty-two  operation  periods,  and  sulphate  of  iron 
with  lime  was  used  in  thirteen.  Good  results 
could  be  obtained  with  either.  Different  amounts 
of  each  were  tested  out  and  in  general  it  appeared 
that  sixteen  to  twenty  parts  per  million  of  either 
coagulant  would  be  required  to  produce  good 
results. 

Flf.TRATTON 

Two  filters  were  used  in  the  investigation,  one 
equipped  with  a  common  type  of  strainer  system, 
namely,  a  perforated  pipe  manifold  laid  on  the 
bottom  of  the  tank.  The  other  filter  had  a  wooden 
grid  strainer  system  consisting  of  1  in.  by  6  in. 
boards  set  on  edge  and  spaced  1  inch  apart.  The 
under  side  of  the  grid  was  placed  6.5  in.  above  the 
bottom  of  the  tank  proper,  thus  providing  a  space 
under  the  strainer  grid  which  was  filled  with 
filtered  water.  The  peculiar  features  of  this  lat- 
ter type  of  strainer  consisted  in  the  opening  to 
the  niter  bed  totaling  practically  50  per  cent  of 
the  area  of  the  bed,  w-hile  the  opening  in  the  per- 
forated manifotd  totalled  only  0.3  per  cent  of  the 
area  of  the  bed.  Otherwise  the  two  filters  were 
constructed  alike. 

The  wooden  grid  strainer  gave  good  results, 
but  it  is  believed  that  had  there  been  available  a 
wash  water  pressure  capable  of  producing  an 
upward  velocity  of  2  to  2.5  ft.  per  minute,  the 


bed  might  have  been  "blown  up,"  allowing  the 
sand  to  work  its  way  down  through  the  gravel 
into  the  bottom  of  the  filter  below  the  grid.  If 
high  velocities  through  the  gravel  can  be  prop- 
erly controlled  by  a  sufficient  depth  and  grading 
of  the  gravel,  it  is  believed  that  this  grid  will 
furnish  a  comparatively  cheap,  simple  and  effec- 
tive type  of  strainer.  Further  experiments  for 
the  purpose  of  establishing  the  correctness  of 
this  opinion  would  be  necessary  before  this 
strainer  system  could  be  adopted  safely  for  a 
large  plant. 

A  portion  of  the  sand  for  the  filter  was  ob- 
tained from  Red  Wing,  Minnesota,  and  the  rest 
was  local  sand  from  the  lake  shore.  The  lake 
sand  first  employed  was  coarsened  by  washing  in 
a  specially  designed  washer.  Later  on  the  sand 
was  selected  so  as  to  obtain  as  coarse  material  as 
possible  and  then  was  washed  in  the  filter  tank. 
This  washing  brought  several  inches  of  fine  sand 
to  the  upper  layers,  where  they  were  removed 
after  each  washing  down  to  the  point  where  the 
sand  of  the  effective  size  desired  was  found. 

It  was  thought  probable  that  for  the  large 
municipal  plant,  lake  sand  could  be  used  and 
washed  in  this  way  so  as  to  obtain  a  size  suit- 
able for  the  filters.  Laboratory  investigations 
were  made  along  these  lines,  and  these  indicated 
that  a  complete  stratification  or  arrangement  by 
sizes  was  effected  by  this  method  of  washing, 
and  that  the  most  effective  portion  of  the  sand, 
the  finest,  was  carried  automatically  to  the  point 
in  the  filter  bed  where  it  would  do  the  most 
effective  work.  A  bed  so  arranged  by  stratifica- 
tion also  offers  the  least  resistance  to  the  flow  of 
water  through  it  during  filtration. 

The  experimental  filters  were  found  to  operate 
with  much  shorter  periods  of  service  between 
washings  than  is  found  possible  in  many  plants 
because  of  minute  plants  in  the  water  which 
formed  a  gelatinous  mat  over  the  surface  of  the 
sand,  and  accumulated  so  rapidly  on  account  of 
the  number  present  in  the  water  that  they  greatly 
retarded  the  passage  of  the  water  through  the 
bed.  \Vorking  at  the  rate  of  125  million  gallons 
per  acre  per  day,  the  average  length  of  service 
of  filter  A  was  only  10.49  hours  and  that  of  filter 
B  was  6.05  hours.  The  longest  run  of  either 
filter  was  20.27  hours  and  the  shortest  run  was 
4.55  hours.  Microscopic  examination  of  the 
water  indicated  that  there  were  never  less  than 
100  to  125  of  these  organisms  in  each  cubic  centi- 
meter of  water,  and  as  they  averaged  .02  m.m. 
in  diameter,  in  four  hours  there  would  bfe  applied 
enough  to  form  a  continuous  surface  coating  of 
these  diatoms  over  the  entire  surface  of  the  sand 
bed.  These  short  service  periods  considerably 
reduced  the  efficiency  of  the  plant.  This  condi- 
tion was  relieved  by  a  practice  known  as  "break- 
ing the  filters."  This  consists  in  closing  the 
effluent  valve  of  the  filter  and  opening  for  about 
half  a  minute  the  wash  water  valve.  The  rising 
wash  water  breaks  the  surface  of  the  sand  bed, 
throwing  the  deposited  matter  into  suspension 
or  displacing  it  so  that  a  fresh  surface  of  sand 
is  exposed  through  which  the  water  may  filter. 
After  the  wash  water  valve  has  been  closed,  the 
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effluent  valve  is  again  opened  and  filtration 
resumed. 

The  breaking  of  a  filter  may  usually  be  done 
to  advantage  twice  between  washing.  Periods 
of  service  are  lengthened  from  200  to  300  per  cent 
and  the  wash  water  percentages  arc  proportion- 
ately diminished,  since  no  wash  water  is  really 
lost  by  the  breaking  process,  although  such  as  is 
used  must  be  refiltered  and  repumped.  Tables 
giving  data  collected  during  the  tests  show  that  a 
gain  of  10  to  15  hours  in  the  length  of  run  and 
a  reduction  of  2.5  to  3  per  cent  in  the  wash  water 
was  effected  by  breaking. 

As  to  the  effect  of  breaking  upon  the  quality 
of  the  water,  the  lower  the  rate  of  filtration,  the 
finer  the  sand,  the  less  the  disturbance  of  the 
sand  bed  when  broken,  and  the  better  the  coagu- 
lation, the  less  will  be  the  deterioration  in  the 
quality  of  the  filtered  water.  But  it  is  obvious 
that  unless  a  sufficient  disturbance  of  the  bed  is 
effected  so  as  to  reduce  the  friction  head  of  the 
flow  of  water,  it  fails  of  its  object  entirely; 
hence  the  operator  usually  endeavors  to  produce 
only  such  a  loosening  of  the  filter  bed  as  will 
re-establish  the  rate  of  flow  with  the  least  injury 
to  the  quality  of  the  effluent. 

Different  periods  of  rest  were  tested  and  it 
was  concluded  that  a  rest  period  of  several  hours 
should  intervene  between  the  washing  of  the 
filter  and  starting  it  again,  whenever  this  was 
possible.  The  practice  of  wasting  the  effluent 
from  a  filter  for  a  short  time  after  starting  is  now 
rarely  employed  but  the  common  practice  now- 
adays is  to  disinfect  the  filtered  water  con- 
tinuously and  thereby  obviate  the  necessity  for 
wasting  any  filtered  water. 

Rates  of  filtration  were  tried  up  to  175  million 
gallons  per  acre  per  day.  While  operation  at  the 
higher  rates  seems  to  have  had  little  effect  upon 
the  number  of  bacteria  in  the  effluent,  the  effect 
of  insufficient  amounts  of  chemical  coagulant, 
especially  quantities  below  10  parts  per  million, 
was  quite  noticeable. 


Protecting  Purity  of  St.  Louis'  Water  Supply 

The  water  works  of  St.  Louis  has  been  report- 
ed upon  quite  favorably  from  the  point  of  view 
of  affording  protection,  as  described  in  our  issue 
of  August  14,  but,  in  spite  of  the  purification 
plant  which  is  perhaps  as  up-to-date  in  construc- 
tion and  as  well  managed  as  any  in  the  coun- 
try, there  is  room  for  improvement  in  the  char- 
acter of  the  water  delivered  from  the  point  of 
view  of  purity.  For  the  water  after  purification  is 
delivered  into  open  reservoirs  and,  as  is  quite 
common  under  such  conditions,  receives  impuri- 
ties from  the  air.  One.  of  them  at  least  is  so 
located  as  to  receive  more  or  less  impurity  of  a 
possibly  dangerous  nature  which  is  blown  from 
a  bridge  nearby  at  a  higher  elevation.  Com- 
missioner Wall  has  annually  for  five  years  past 
recommended  that  these  reservoirs  be  covered, 
but  so  far  has  been  unable  to  obtain  favorable 
action  by  the  Board  of  Aldermen. 

It  certainly  is  difficult  to  understand  why  the 


aldermen  should  refuse  for  years  to  protect  the 
purity  of  the  water  supply  on  which  the  health 
and  safety  of  their  citizens  depend  and  to  secure 
which  they  have  expended  for  a  filtration  plant 
many  times  the  cost  of  covering  the  reservoirs. 
In  fact,  the  running  expense  of  the  filtration 
plant  for  one  year  would  probably  cover  the  cost 
of  this  protection. 


New  Orleans  Water  Works  and  Drainage 
Capacity  Exceeded 

New  Orleans  has  for  several  years  been  ap- 
proaching and  now  is  actually  facing  a  serious 
condition  in  connection  with  its  water  supply 
and  its  drainage,  and  the  superintendent  of  the 
Sewerage  and  Water  Board,  George  Earl,  in  his 
latest  annual  report  which  has  just  been  issued, 
calls  attention  to  the  seriousness  of  the  situation, 
as  he  has  done  in  several  previous  reports. 

At  present  water  is  brought  to  the  pumping 
plant  through  a  single  48-inch  pipe  and  the 
capacity  of  this  is  frequently  reached  by  the  pres- 
ent service.  A  double  main  should  be  installed, 
both  to  increase  capacity  and  as  a  precaution 
against  accident.  There  is  practically  no  water 
storage  in  the  city,  and  any  interruption  of  serv- 
ice in  suction  pipe,  pumping  plant  or  delivery 
system  would  be  a  very  serious  matter.  Owing 
to  the  insufficient  capacity,  the  pressure  in  the 
lower  or  central  portion  of  the  city  would  be 
greatly  reduced  in  the  case  of  a  large  fire. 

Not  only  the  quantity  but  also  the  quality  of 
the  supply  is  threatened.  The  nominal  capacity 
of  the  purification  plant  is  40  million  gallons 
daily.  For  five  months  in  1919  this  plant  purified 
this  amount  as  an  average  for  the  entire  season 
and  was  compelled  to  greatly  exceed  this  rate 
for  many  days  at  a  time,  occasionally  carrying 
loads  for  hours  at  a  time  at  rates  of  over  60 
million  gallons  a  day.  This,  of  course,  means 
that  the  overworking  of  the  plant  threatens  a 
lower  efficiency  of  purification  and  that  it  should 
at  once  be  increased  50  per  cent  in  capacity. 

New  Orleans,  being  below  the  level  of  the 
Mississippi  when  it  is  in  flood,  can  prevent  the 
flooding  of  its  streets  only  by  the  operation  of 
its  drainage  canals  and  pumping  plants.  It  has 
now  12,000  horsepower  available  for  pumping, 
but  during  storms  of  considerable  magnitude  all 
of  this  power  is  not  sufficient  to  operate  all  of 
the  drainage  pumps  or  remove  the  accumulating 
drainage  flow  rapidly  enough.  If  one  of  the 
drainage  pumps  should  ever  break  down  during 
heavy  rainfall  it  would  be  utterly  impossible  to 
prevent  the  flooding  of  the  lower  areas  of  the 
city,  or  to  remove  the  flood  water  within  a  rea- 
sonable period. 

In  addition  to  this,  there  has  not  been  suffi- 
cient funds  for  several  years  past  to  construct 
sewers  and  water  mains  as  rapidly  as  the  growth 
of  the  city  demanded  and  there  are  now  at  least 
50  miles  of  streets  in  which  such  mains  should 
be  laid.  At  present  there  is  being  served  by  the 
Water  and  Sewerage  Board  about  600  miles  of 
streets  and  410,000  population.    It  is  estimated 
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that  by  1940  the  service  should  be  extended  to 
1,200  miles  of  streets,  and  this  would  require  an 
average  expenditure  of  at  least  $2,500,000  a  year 
from  now  until  1940  in  continuous  extension  and 
improvement  work.  The  Sewerage  and  Water 
Board  has  never  had  over  $450,000  a  year  for 


such  development  and  it  is,  therefore,  imperative 
that  a  change  in  policy  be  made  at  once,  or  else 
the  city  must  cease  to  grow  except  by  the  addi- 
tion of  such  character  of  improvements  as  will 
be  content  to  exist  without  water  supply, 
sewerage  or  drainage. 


Designing  Aqueduct  of  Winnipeg 

Water  Works 

By  James  H.  Fuerte* 

In  previous  issues  of  PUBLIC  WORKS  we  have  given  analysis  of  the  con- 
ditions affecting  the  general  design  of  the  new  water  works  of  Winnipeg, 
Manitoba,  and  a  description  of  the  works  designed  to  meet  these  conditions; 
this  being  part  of  a  paper  prepared  by  Mr.  Fuertes  for  the  American  Water 
Works  Association.  In  the  same  paper  he  described  the  process  followed 
in  designing  the  several  aqueduct  sections,  which  part  of  the  paper  (like  the 
other,  unusually  thorough  and  informative)  is  given  below. 


ARCH  UKSU..VS 

The  design  of  the  aqueduct  sections  was  in- 
fluenced by  many  considerations,  among  which 
the  most  important  were : 

1.  Solidity  of  foundation. 

2.  Economy  in  the  use  of  materials. 

3.  Weight  and  character  of  material  suitable  for 
backfilling  over  aqueduct. 

4.  Character  and  quality  of  the  soil  as  to  chemi- 
cal characteristics,  and  amount  of  moisture. 

5.  Depth  of  penetration  of  frost  in  different 
soils. 

6.  Elevation  of  permanent  ground  water  level 
relative  to  invert  of  aqueduct,  as  affecting  the 
tendency  to  float  and  to  change  the  form  of 
the  section  after  construction. 

7.  Practicable  construction  methods  to  secure 
the  expedition  of  the  work. 

8.  Range  of  temperature  of  the  water. 

9.  Character  of  soil  as  to  relative  amounts  of 
clay,  silica  and  organic  matter  in  its  compo- 
sition. 

The  problems  of  arch  design  and  invert  design 
were  influenced  by  quite  different  factors.  Any 
arch  design,  to  be  strong  enough  to  resist  crack- 
ing, must  be  provided  with  practically- unyield- 
ing foundations;  in  the  larger  Winnipeg  arches 
a  deflection  of  the  invert  by  so  little  as  1-40  inch 
would  crack  it,  and  then  the  spreading  of  the 
feet  of  the  arch  following  the  further  flattening 
of  the  invert  would  crack  the  arch  along  the 
center  of  the  roof.  Making  the  arches  twice  or 
perhaps  even  three  times  the  thickness  required 
for  rigid  foundations  would  not  have  prevented 
arch  cracks  under  uneven  settlement  of  the  foot- 
ing of  the  arch.  The  principle  was  therefore 
adopted  to  design  the  arches  on  the  assumption 
of  rigid  foundations,  and  secure  these,  or  as  near 
these  as  practicable  under  local  conditions. 


The  form  of  the  arch  and  thickness  of  the  arch 
ring  were  based,  in  general,  on  a  backfill  load  of 
4  feet  deep  over  the  top  of  the  arch  weighing  100 
pounds  per  cubic  foot,  the  width  of  the  backfill, 
on  top,  being  in  all  cases  equal  to  the  width  of 
the  aqueduct  inside,  with  a  minimum  of  8  feet 
and  side  slopes  for  embankments  of  1  vertical  on 
1 -J4  horizontal.  The  concrete  was  assumed  to 
weigh  140  pounds  per  cubic  foot.  The  stress 
diagrams  for  the  arches  were  determined  from 
the  above  loads,  the  earth  pressure  directions 
varying  gradually  from  vertical,  at  the  top  in  the 
center,  to  a  slope  towards  the  aqueduct  of  20 
degrees  from  the  vertical  at  the  bottom  of  the 
aqueduct;  the  concrete  weights  acting  vertically 
downward ;  the  water  pressure  within  the  aque- 
duct, for  various  depths  of  flow,  acting  radially 
outward,  normal  to  the  aqueduct  faces;  and 
ground  water  pressures,  when  expected,  acting 
normal  to  the  outside  surface  and  inward  toward 
the  aqueduct. 

The  limiting  lines  for  the  inside  and  outside 
faces  of  the  arches  were  determined  from  these 
stress  lines  by  so  adjusting  these  that  for  all  con- 
ditions of  loading  the  resultant  lines  of  force 
would  fall  within  the  middle  third  of  the  section. 
The  satisfying  of  this  condition  provides  that 
there  can  be  no  tension  in  any  portion  of  the 
concrete  section,  and  therefore  no  tendency  to- 
ward cracking  of  the  arch. 

The  stresses  in  the  "B"  section  of  the  aque- 
duct, which  was  used  for  a  little  over  6J4  miles 
are  shown  in  Figure  1. 

Only  under  two  conditions  did  there  appear 
to  be  a  necessity  for  reinforcing  the  arch,  and 
these  were  under  road  and  railroad  crossings, 
and  where  the  aqueduct  crosses  the  Brokcnhead 
slough,  where  the  back-fill  material  was  practi- 
cally all  vegetable  matter  weighing  only  about 
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50  pounds  per  cubic  foot.  The  internal  outward 
pressure  of  the  water  flowing  through  the  aque- 
duct here  would  tend  to  produce  deformation  of 
the  structure,  or  lifting  of  the  arch  off  the  invert ; 
and  reinforcing  steel  was  necessary  to  tie  the 
structure  together  as  a  unit  and  counteract  the 
bending  tendency  in  the  sides  of  the  arch.  The 
stresses  in  this  section  are  shown  in  Figure  2. 

ACTION  OK  FROST 

As  to  the  possible  depth  of  penetration  of  the 
frost  in  aqueduct  embanknunts,  or  its  action  or  ef- 
fect, some  rather  surprising  facts  were  noted  during 
the  winter  of  l!»l.VlMlti  in  investigating  this  matter. 
In  the  prairie  section,  for  instance,  it  was  found 
in  one  place  that  where  frost  had  gone  down  4  feet 
i  .n  the  prairie,  it  was  of  less  depth  on  the  top  and 
>ide  slopes  of  the  embankment  over  the  aqueduct, 
which  was  in  a  rather  shallow  cut  at  this  point.  On 
digging  a  trench  crosswise  of  the  aqueduct  to  exam- 
ine the  condition  of  the  embankment,  it  was  found 
that  the  linear  expansion  parallel  to  the  surface  of 
the  side  slojws  and  top  of  the  embankment,  due  to 
the  freezing  of  the  clay  soil,  had  caused  the  frozen 
back-fill  to  raise  up.  where  passing  over  the  arch, 
forming  a  cavity  between  the  arch  and  the  em- 
bankment (supposed  to  be  resting  on  it).  This 
cavity  was  about  five  feet  wide  across  the  aque- 
duct, tapering  from  nothing  at  the  sides  to  over 
<>  inches  high  in  the  center  over  the  arch.  In 
another  place  where  the  aqueduct  is  in  a  7-foot 
cut,  the  frost  penetrated  the  prairie  about  4  feet, 
the  bottom  of  the  frozen  ground  extending  hori- 
zontally through  the  backfill  and  against  the 
arch,  where  it  had  frozen  fast  to  the  concrete  and 
produced  strains,  the  effects  of  which  were 
shown  in  the  cracking  of  the  arch  on  both  sides 
and  its  being  lifted  vertically  about  '4  inch.  A'ter 
frost  left  the  ground  the  arch  settled  down  again 
in  place  to  its  original  position.  The  invert  did 
not  crack,  the  cracks  in  the  side  walls  were 
parallel  to  and  3J4  feet  above  the  invert.  These 
effects  were  produced,  however,  before  the  back- 
fill had  been  entirely  completed  and  while  the 
aqueduct  was  empty,  during  a  very  cold  winter. 
Practically  no  expense  was  necessitated  for 
repairs. 

TEMPERATURE  IN  AOTF.IM  <T 

Taken  as  a  whole,  the  depth  of  backfill  chosen 
was  sufficient  but  not  too  much.  Continuous 
observations  throughout  the  whole  length  of 
backfilled  aqueduct  during  the  cold  winter  re- 
ferred to  showed  that  the  temperature  of  the  air 
within  the  aqueduct,  except  in  the  immediate 
neighborhood  of  open  manholes  or  connections, 
remained  around  35  degrees  to  37  degrees  Fahren- 
heit until  the  advent  of  warm  weather. 

In  most  places  frost  did  not  petetratc  to  the 
arch  until  Spring,  and  then  showed  in  a  band  of 
hoar  frost  of  varying  widths  in  different  places, 
sometimes  being  only  a  foot  or  so  and  sometimes 
extending  down  to  within  a  foot  or  two  of  the 
bottom  of  the  arch  on  each  side.  The  muskeg 
covering  was  quite  efficient  as  frost  protection, 
but  required  a  covering  of  earth  or  gravel  as  pro- 
tection against  fire.  Frost  penetrated  most 
deeply  and  most  quickly  through  moist,  dense- 
ly consolidated  clay ;  less  deeply  and  more  slowly 


through  sand  and  gravel ;  and  least  extensively 
and  most  slowly  in  the  muskeg  covering  after 
it  had  been  in  place  for  some  time  and  had  a 
chance  to  dry  out  somewhat. 

AuEgUACY  OF  ARCH  OESKiNS 

The  arches  designed  on  the  above  assumptions 
have  stood  without  defect  or  showing  any  sign 
of  weakness.  They  are  thin  and  were  made  so 
deliberately  and  after  much  thought  and  study.- 
This  was  recognized  in  the  estimates  submitted 
in  the  report  of  Hering,  Stearns  and  Fuertcs,  and 
was  discussed  extensively  during  the  preparation 
of  that  report,  the  conclusion  being  reached  that 
every  justifiable  economy  should  be  practised  in 
the  building  of  these  works.  The  difficulties  of 
putting  an  aqueduct  through  100  miles  of  wild 
country,  largely  swampy,  with  uncertain  and  un- 
known conditions  as  to  foundations,  were  fully 
reatized;  and,  on  account  of  the  great  cost  of 
the  works  for  a  young  community  grown  and 
growing  so  rapidly  and  needing  water  to  main- 
tain its  very  existence,  to  have  stood  upon  the 
principle  of  "no  risk"  in  the  designs  would  have 
rendered  the  project  totally  impossible,  on  ac- 
count of  the  great  cost  involved. 

It  was  known  that  settlement  might  be  ex- 
pected but  that,  the  aqueduct  being  one  through 
which  the  water  would  flow  as  in  an  open  ditch 
without  exerting  pressure,  there  would  be  no 
difficulty  and  but  little  expense  involved  in  mak- 
ing repairs.  For  practically  the  whole  length, 
the  bottom  of  the  cut-and-cover  aqueduct  has 
been  placed  at  such  an  elevation  that  the  surface 
of  the  flowing  water  in  the  aqueduct  may  be  kept 
lower  than  the  natural  ground  surface  until  the 
consumption  of  water  by  the  District  shall  have 
increased  to  or  exceed  about  50  million  gallons 
per  day,  and  an  open  ditch  would  have  served 
the  purpose  of  carrying  the  water  from  river 
crossing  to  river  crossing  all  the  way  from  Indian 
Hay  to  Mile  23.  In  fact,  a  scheme  like  this  was 
suggested  in  1883  by  Dr.  Agncw,  who  proposed 
conveying  the  water  to  Birds  Hill  and  dis- 
tributing it  from  there. 

The  cut-and-cover  of  the  aqueduct,  therefore, 
is  to  be  considered  in  the  light  of  a  lining  for  a 
ditch,  given  an  arched  section  in  order  to  permit 
covering  the  ditch  for  the  protection  of  the  water 
from  vegetation  and  dirt  and  from  cold,  and  to 
permit  making  the  ditch  smaller  by  reason  of 
the  smooth  walls  and  bottom  provided  by  the 
concrete  surfaces,  on  which  the  water  would  run 
faster  than  it  would  in  a  natural  ditch  through 
the  open  country. 

PRESSURE  SECTIONS 

Only  at  the  river  and  valley  crossings  is  this 
aqueduct  in  any  respect  like  a  pipe  line,  and  at 
all  such  places  it  has  been  given  a  circular  form 
and  contains  enough  steel  bands  to  take  all  the 
bursting  strains  due  to  the  water  pressure  and 
all  the  distortion  strains  due  to  the  earth  back- 
fill, without  straining  the  steel  to  more  than  10,- 
000  pounds  per  square  inch  in  tension  or  the  con- 
crete to  more  than  500  pounds  per  square  inch 
in  compression.  These  low  limits  were  fixed 
after  much  study  of  the  extension  of  the  steel 
under  tension  and  the  amount  of  extension  the 
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concrete,  as  made,  would  stand  without  showing 
hair-cracks.  While  it  was  not  a  matter  of  serious 
consequence  whether  cracks  appear  in  the  cut- 
and-cover  sections  of  this  aqueduct,  as  these 
could  be  repaired  easily,  it  would  have  been  fatal 
to  allow  cracking  of  the  concrete  containing 
steel  reinforcement,  as  the  steel  would  than  be 
exposed  to  the  action  of  the  water  and  would 
in  time  be  attacked.  As  rusted  steel  occupies 
more  space  than  clean,  dry  steel,  the  exposure  of 
the  steel  would  result  in  the  scaling  of  the  con- 
crete away  from  the  steel  and  the  ultimate  rup- 
ture and  destruction  of  that  portion  of  the  aque- 
duct. The  stresses  in  both  steel  and  concrete 
were  limited,  therefore,  to  amounts  which  experi- 
ence gained  by  experimentally  bursting  rein- 
forced concrete  pipe  lines  by  internal  pressure 
showed  to  be  well  on  the  safe  side  of  the  danger 
limits,  and,  so  far  as  known  to  date,  these  as- 
sumptions have  proved  sound  in  practice. 

(To  Be  Co*tinu*d) 

Mexican  Troubles  and  American  Irrigation 
Although  a  considerable  part  of  the  boundary 
between  Mexico  and  the  United  States  is  a 
natural  one — the  Rio  Grande  river,  the  western 
half  of  the  boundary  is  not  so  distinctly  defined 
by  any  natural  features.  Even  the  stream  which 
forms  the  extreme  western  boundary  is  merely 
a  shallow  creek  bed  which  contains  no  water  a 
large  part  of  the  year.  Settlements  along  the 
boundary  line,  some  of  them  straddling  it,  arc 
accustomed  to  the  inconveniences  attending  the 
battles  and  promiscuous  shooting  which  occur 
just  across  the  border,  but  few  residents  of  this 
country  except  those  immediately  concerned 
realize  some  of  the  other  inconveniences  brought 
upon  this  country  by  the  conflicts  of  authority  or 
lack  of  authority  existing  in  that  unfortunate- 
country. 

One  of  the  unspectacular  effects  to  which  we 
refer  is  in  connection  with  irrigation  in  California 
just  above  the  border.  The  Imperial  Valley 
irrigation  system  is  supplied  by  canals,  the  head- 
gates  of  which  are  in  Mexican  territory,  and  many 
miles  of  canals  cross  that  territory  before  reach- 
ing the  boundary  line.  Military  operations  in 
this  part  of  lower  California,  which  is  apparent- 
ly to  suffer  in  the  immediate  future  from  a  con- 
flict of  authority  between  the  governor  and 
president,  might  easily  destroy  the  headworks, 
in  which  case  the  farmers  of  the  Imperial  Valley 
would  be  deprived  of  irrigation  water,  which 
would  mean  the  inevitable  destruction  of  their 
crops.  The  United  States  government  cannot 
maintain  an  armed  force  in  Mexico  to  protect 
these  headworks,  and  the  contending  armies,  to 
which  military  considerations  overshadow  every-, 
thing  else,  might  easily  complete  the  damage 
before  diplomatic  action  through  the  Mexican 
governent  could  secure  the  needed  protection. 

Big  Iowa  Drainage  Project 

A  drainage  ditch  23  miles  long,  practically 
across  Johnson  county,  Iowa,  at  a  estimated  cost 
of  $270,000,  is  being  considered  by  the  Board  of 
Supervisors  of  that  county. 


Immigration  Notes 


Number  of  arrivals  increasing  weekly. 
From  some  countries  they  are  limited 
only  by  the  transportation  facilities. 


2,000,000  Italian  Immigrant*  Waiting 

Representatives  of  twenty-one  steamship  com- 
panies have  made  statements  to  immigration 
commissioner  F.  A.  Wallis  indicating  that  for 
the  next  five  years,  the  rate  of  immigration  to 
this  port  will  be  limited  only  by  the  accommo- 
dations of  passenger  steamships. 

The  representative  of  one  Italian  line  said  that 
♦here  have  now  been  made  in  Italy  alone,  2,000.- 
000  applications  for  passports  to  America.  An 
agent  of  the  Hebrew  Sheltering  Society  says 
that  arrangements  have  been  made  to  receive 
1,000  Jewish  immigrants  a  week  for  the  next  52 
weeks.  Another  steamship  agent  said  that  ap- 
plications for  passage  already  received  are  suffi- 
cient to  fill  up  the  booking  completely  for  ten 
years. 

It  is  predicted  that  the  arrivals  will  soon  reach 
25,000  per  week.  This  rate,  if  continuously 
maintained,  would  amount  to  more  than  one  and 
a  quarter  millions  yearly,  which  is  probably  in 
excess  of  the  transportation  now  available. 


The  steamer  Dante  Aligliicri,  from  Naples  and 
Genoa,  landed  2,000  passengers  at  the  port  of 
New  York  on  August  22,  all  of  whom  were  how- 
ever detained  for  observation  at  Hoffman  Island 
on  account  of  a  case  of  smallpox  that  had  de- 
veloped on  board,  although  the  passengers  had 
been  vaccinated  before  leaving  Italy  Aug.  8. 


During  the  week  ending  August  21,  there  were 
reported  10,914  arrivals  from  Europe  at  the  port 
of  New  York,  but  as  the  number  included  1,800 
cabin  passengers,  it  leaves  only  9,114  that  are 
presumably  in  the  working  class,  a  number 
which,  to  give  the  real  accession  to  the  supply  of 
workingmen,  must  be  still  farther  reduced  by 
the  subtraction  of  about  1,000  Irish  girls  who 
form  most  of  the  list  on  the  Celtic,  besides  the 
considerable  portion  of  women  and  children  in 
the  other  vessels. 


The  already  large  and  often  undesirable 
foreign  Jewish  element  in  this  country  is  likely 
to  be  more  and  more  rapidly  increased  by  the 
flood  of  refugees  that  are  seeking  to  enter  Ameri- 
ca from  the  European  war  districts.  They  are 
reported  to  be  coming  from  Poland  to  Danzig 
where  they  hope  to  embark  for  the  United  States 
at  the  rate  of  250  families  or  a  thousand  per- 
sons daily.  Other  large  groups  of  Jews  have 
been  reported  frequently  as  arriving  or  on  their 
way,  and  as  they  manifest  a  strong  disposition- 
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to  gather  in  large  cities  and  do  no  generally 
a/ford  efficient  recruits  to  mechanical  and  con- 
struction operations  or  to  agricultural  pursuits, 
it  would  be  well  to  have  their  arrival  as  strictly 
supervised  as  is  that  of  the  Asiatics  on  the 
western  coast. 


It  is  reported  that  the  Brazilian  government 
has  just  transported  the  first  contingent  of  a  lot 
of  2,500  German  settlers,  accompanied  by  profes- 
sional men  with  credentials  from  the  interial 
German  Emigration  Bureau,  who  are  the  first  of 
a  series  of  contingents  of  the  Teutonic  invasion 
of  Brazil. 


During  the  latter  part  of  August,  it  was 
officially  reported  from  Washington  that  the 
number  of  immigrants  daily  landing  at  Ellis 
Island  had  increased  to  5,000  and  that  during  the 
year  ending  June  30,  800,000  immigrants  arrived 
in  the  United  States  as  compared  with  141,132 
during  the  pn-vious  year.  Although  there  is 
still  great  difficulty  in  securing  transportation, 
which  is  inadequate,  and  trouble  in  leaving 
Central  Europe,  the  number  arriving  is  constant- 
ly increasing  and  all  steamship  accommodations 
for  the  next  year  have  already  been  engaged. 


According  to  statements  from  Winnipeg, 
Canada,  3,000,000  acres  of  land  in  western  Can- 
ada have  been  purchased  since  the  beginning  of 
this  year  by  about  100,000  American  farmers, 
most  of  whom  expect  to  settle  upon  it  next 
spring.  These  purchasers  brought  into  Canada 
more  than  $5,250,000  cash  and  other  property 
valued  at  more  than  $1,700,000  and  requiring 
nearly  400  railroad  cars  for  its  transportation. 


Foreign  Restriction  of  Immigration 

In  a  bulletin  issued  by  the  Inter-Racial  Council 
it  is  stated  that:  "The  time  has  passed  when  the 
American  employer  could  count  upon  an  un- 
limited supply  of  labor  from  abroad.  Emigra- 
tion from  the  countries  of  Europe  will  be  strictly 
regulated  by  the  governments  in  the  near  future, 
and  is  already  being  directed  in  some  of  the  Old 
World  nations,  which  have  begun  to  realize  the 
value  of  their  workers. 

"This  is  the  case  in  Italy,  for  instance,  which 
has  supplied  us  with  such  vast  numbers  of  un- 
skilled and  semi-skilled  laborers.  The  French 
Government  has  offered  Italy  six  tons  of  coal 
per  month  for  each  Italian  miner  induced  to  go 
to  France,  and  The  Commissioner  of  Emigration 
of  Italy  is  advising  his  people  to  emigrate  to 
France.  It  is  asserted  that  opportunities  are 
better  there  than  in  America,  both  for  steady 
work  and  high  wages. 

"Other  countries  arc  making  efforts  to  keep 
their  citizens  at  home.  Greece  is  offering  induce- 
ments of  farms  to  the  people,  having  passed  an 
act  by  which  large  land  owners  may  retain  only 
one-third  of  their  estates,  while  surrendering 
two-thirds  to  the  peasants.  If  this  offer  should 
not  be  sufficiently  persuasive,  emigration  from 
Greece  may  be  prohibited  at  any  time  by  law. 


Conditions  in  that  country  are  being  studied  at 
present  to  determine  what  action  may  be  neces- 
sary to  prevent  an  undue  exodus  of  the  popula- 
tion. The  extension  of  Greek  territory  is  a  power- 
ful reason  for  keeping  these  people  in  their  own 
country. 

"Similar  conditions  are  found  in  Finland, 
where  areas  have  been  set  aside  for  settlement, 
and  farm  implements  and  supplies  are  offered  to 
small  cultivators  on  liberal  terms. 

"These  instances  show  the  attitude  of  foreign 
governments  toward  their  nationals.  Instead  of 
permitting  their  men  and  women  to  leave  at  will 
and  select  their  own  destinations,  as  in  our  port, 
emigration  will  be  curtailed,  by  many  govern- 
ments.   .    .  . 

"Some  of  the  foreign  nations  are  planning  to 
do  the  things  which  America  should  have  done 
long  ago ;  to  protect  immigrants  from  fraud,  to 
establish  official  information  bureaus,  to  take 
care  of  their  savings  through  branch  banks  and 
generally  to  look  after  their  welfare. 

"International  agreements  are  being  made  be- 
tween Old  World  countries  regarding  immigra- 
tion. Diplomats  of  Hungary,  Poland,  Greece, 
Italy,  France,  Lithuania,  Spain,  Portugal  and 
the  Balkan  countries  have  taken  the  lead  in  such 
conferences,  but  the  United  States,  which  has 
so  much  at  stake  in  the  matter,  has  shown  in- 
difference. 

"We  should  not  be  deceived  by  the  temporary 
increase  in  immigration.  The  figures  that  indi- 
cate a  large  number  of  arrivals  at  Ellis  Island 
fail  to  show  the  fact  that  the  proportion  of  wo- 
men, children,  professional  and  clerical  workers 
is  so  great  as  to  afford  little  relief  to  our  labor 
shortage.  Of  the  manual  laborers  coming  in,  a 
large  percentage  are  men  who  went  abroad  to 
fight  and  are  now  returning  to  their  old  jobs. 
Of  the  new  workers,  to  do  the  essential  work 
of  America,  there  is  an  exceedingly  small  per- 
centage, while  recent  correspondence  from  all 
parts  of  the  United  States  indicates  serious  short- 
age of  labor  in  almost  every  section. 

"The  course  of  action  for  the  employer  is, 
therefore,  first,  to  conserve  labor  as  carefully  as 
he  conserves  his  raw  material ;  second,  to  regard 
immigration  problems  with  the  same  interest 
that  he  gives  to  international  commerce,  realizing 
that  America  is  no  longer  isolated  and  that  what 
happens  in  the  Old  World  today,  will  be  reflected 
in  his  own  business  tomorrow. 

An  international  conference  on  immigration  is 
planned  for  1921,  in  which  the  United  States 
should  play  a  leading  part.  Business  men  who 
are  interested  may  obtain  further  details  through 
The  Inter-racial  Council,  Woolworth  Building1, 
New  York." 


Municipal  Railway  Operation  Voted  Down 

At  a  political  primary  on  August  10  the  citi- 
zens of  Toledo,  Ohio,  voted  down  two  proposals 
concerning  the  municipal  operation  of  street  cars 
by  a  majority  of  about  three  to  two ;  these  prop- 
ositions involving  the  issuing  of  bonds  for  $3,- 
000.000  in  one  case  and  $4,000,000  in  another.  At 
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the  same  time  the  people  voted  in  favor  of  an 
$11,000,000  bond  issue  for  the  city's  schools.  This 
was  a  decided  set-back  for  those  who  had  been 
advocating  government  ownership  of  the  rail- 
ways. It  is  reported  that  an  ordinance  will  prob- 
ably be  submitted  to  the  people  providing  for  a 
service-at-cost  operation  of  the  railways. 


San  Francisco's  Municipal  Railways 

News  recently  received  from  San  Francisco 
states  that  the  municipal  railroad  system  is  run- 
ning behind  at  the  rate  of  §130,000  to  $140,000 
a  year  on  the  car  service  payroll  alone,  with  no 
additions  to  the  sinking  fund  to  take  care  of 
deterioration  and  general  depreciation.  The 
supervisors  are  said  to  be  meeting  the  monthly 
deficits  by  drawing  upon  the  present  deprecia- 
tion fund.  It  must  be  only  a  matter  of  time  when 
this  will  have  vanished,  and  the  road  will  then 
have  to  come  back  on  the  taxpayers  or  else  con- 
siderably increase  the  rates  of  fare  in  order  not 
only  to  meet  running  expenses  but  to  rehabilitate 
the  depreciation  fund. 
The  suggestion  that  the  deficit  could  be  greatly 
reduced  if  not  wiped  out  by  running  one-man 
cars  will  not  be  adopted,  it  is  believed,  because 
the  supervisors  will  not  risk  their  political  future 
by  discharging  a  large  percentage  of  the  present 
employees.  As  to  raising  fares,  it  is  urged  that 
this  would  decrease  the  income  rather  than  in- 
crease it,  because  the  private  company  with 
which  the  municipal  system  has  to  compete  would 
then  attract  a  large  part  of  the  traffic  by  their 
lower  fares. 

The  above  figures  are  published  with  support- 
ing details  from  the  San  Francisco  Chronicle. 
On  the  other  hand,  howev  er,  the  Board  of  Public 
Works  states  that  the  municipal  railway  is  not 
running  behind  by  any  such  amount  but  that  the 
net  deficit  for  trie  twelve  months  ending  June 
30,  1920,  was  approximately  $16,000,  based  on  a 
wage  scale  of  S5  for  an  eight-hour  day  for  plat- 
form men.  According  to  the  figures  issued  by 
the  board,  the  net  receipts  for  that  year  totalled 
$2,729,016  and  the  total  expenses  were  $2,745,074. 
These  expenditures  include  operating  expenses 
of  $1,096,389.  bond  interest  $233,503.  deprecia- 
tion and  accident  insurance  reserve  $496,806.  and 
other  expenses  of  $18,376.  Eighteen  per  cent  of 
the  gross  passenger  revenue  is  set  aside  for 
depreciation,  redemption  of  bonds,  renewals,  ac- 
cidents, insurance,  reserve,  etc.,  and  also  an 
amount  sufficient  for  the  protection  of  its  em- 
ployees. 

Since  December  28,  1912,  the  gross  receipts 
have  totalled  $13,733,276  and  the  cost  of  opera- 
tion has  been  $8,639,834,  leaving:  as  the  excess  of 
revenue  over  operating  costs  $5,093,442.  Out  of 
this  excess  it  has  paid  interest  on  bonds  and  re- 
deemed $800,000  worth  of  bonds  and  has  built 
extensions  costing  nearly  one  and  one-half 
million  dollars  and  has  to  its  credit  in  the 
treasury  $1,180,187. 

During  the  latest  fiscal  year  it  carried  66,169,- 
246  passengers  and  operated  7,419.272  car-miles. 


There  were  filed  2,019  accidents,  seven  of  which 
'■re  fatal  (only  one  of  these  to  passengers),  and 
657  personal  injuries.  Of  the  2,019  accidents, 
1,231  were  collisions  with  autos  and  wagons,  157 
due  to  boarding  a  moving  car,  126  to  leaving  a 
moving  car,  112  to  car  collisions,  and  393  mis- 
cellaneous. The  total  amount  paid  for  accident 
claims  was  $1^,017  fur  personal  damages  and 
$1,668  property  damages,  with  $12,145  as  cost  of 
adjusting  these  claims. 


California's  Irrigation  Act  Illegal 

A  state  irrigation  act  was  passed  in  California 
in  1915  and  amended  in  1919  which  provided  for 
the  formation  of  irrigation  districts.  L'nder  this 
act  five  districts  have  been  organized  and  nine 
applications  are  pending  before  the  State  Irriga- 
tion Board.  The  Supreme  Court  a  few  days  ago 
declared  that  the  act  was  illegal  on  account  of 
its  "lack  of  uniformity  of  operation,"  the  act  be- 
ing so  worded  that  it  would  not  apply  to  any 
county  which  had  adopted  a  county  charter  and 
there  being  only  two  such  counties  in  the  state. 

This  leaves  the  five  irrigation  districts  as  in- 
valid and  automatically  discharges  the  members 
of  the  State  Irrigation  Board.  According  to  a 
member  of  a  California  bond  house,  the  decision 
in  no  way  affects  the  outstanding  bonds  amount- 
ing to  $25,000,000,  since  these  were  issued  under 
a  previous  act  and  none  have  been  issued  under 
the  act  of  1915. 


Enormous  Colorado  River  Dam  Proposed 

Plans  now  under  discussion  for  the  irrigation 
of  Imperial  Valley,  Calif.,  are  being  investigated 
with  appropriations  of  more  than  $60,000  and 
borings  are  bring  made  to  explore  the  founda- 
tions for  the  proposed  Boulder  Canyon  dam  of 
a  possible  height  of  600  feet  and  a  storage 
capacity  of  25.000,000  acre-feet  to  regulate  the 
flood  flow  of  the  Colorado  river  and  supply  irri- 
gation to  all  arid  lands  both  in  Mexico  and  the 
United  States.  The  construction  of  the  dam 
would  also  prevent  flood  damages  and  provide 
for  the  generation  and  distribution  of  an  enor- 
mous amount  of  hydro  electric  power. 


Corrected  Weight  of  Structural  Steel 

The  association  of  American  Steel  Manufac- 
turers announces  a  revision  of  the  tables  of 
standard  weights  of  minimum  sizes  of  I-beams 
and  channels  which  will  correct  the  slight  differ- 
ences for  many  years  existing  between  the  pub- 
lished weight  and  the  dimensions  of  the  standard 
cross-sections.  There  is  no  change  in  the  pro- 
files and  properties  of  sections  having  minimum 
web  thickness,  and  no  change  in  the  weights  and 
properties  of  intermediate  and  maximum  sec- 
tions. The  minimum  weights  are  all  slightly  in- 
creased by  amounts  varying  from  0.2  pound  to 
0.9  pound  per  foot  for  I-beams  from  3  inches  to 
24  inches  in  depth,  and  varying  from  0.1  pound 
to  0.9  pound  per  foot  for  channels  from  3  inches 
to  15  inches  in  depth. 
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Recent  Legal  Decisions 


APPORTIONMENT  OF  COST  OF  PAVING  STRBBT 

Texas  Rev.  St.  1911,  art.  1009,  authorizes  pay- 
ment for  street  paving  wholly  by  the  city  or 
party  by  the  abutting  owners,  but  provides  that 
the  owners  cannot  be  assessed  for  more  than 
three-fourths  of  the  cost.  In  an  action  by  a 
paving  contractor  upon  special  assessment  street 
paving  certificates,  the  Texas  Court  of  Civil 
Appeals  holds,  Sullivan  v.  Roach-Manigan  Pav- 
ing Co.,  220  S.  W.  44,  that  the  three-fourths  of 
the  cost  of  paving  a  street  which  can  be  assessed 
against  property  owners  under  this  statute  is 
three-fourths  of  the  entire  cost  of  the  paving, 
although  a  street  car  company  was  compelled  by 
its  franchise  to  pave  part  of  the  street.  There 
was  no  doubt  of  the  city's  power  to  contract  for 
the  pavement  of  the  entire  street,  even  though  it 
could  have  required  the  car  company  to  pave 
part  of  it.  (McNeill  v.  South  Pasadena,  160  Lai. 
143,  135  Pac.  32,  48  L.  K.  A.  (U  S.)  138.)  The 
apportionment  made  in  this  case  resulted  to  the 
advantage  of  the  public  and  the  property  owners, 
as  the  company  was  required  to  pay  for  the  por- 
tions described  in  the  statute  instead  of  a  smaller 
area  described  in  the  franchise  ordinance. 


ROAD    COMMISSIONERS.    AUTHORIZED    TO  PURCHASE 
IMPLEMENTS.  CAN  LEASE  THEM 

Arkansas  Acts  1915,  Xo.  383,  section  31,  pro- 
vides that  a  board  of  road  improvement  commis- 
sioners created  under  the  statute  may  "purchase 
material  and  implements  necessary  to  carry  on 
the  work  of  the  improvement."  The  Arkansas 
Supreme  Court  holds,  Calloway  v.  Road  Im- 
provement Dists,.  220  S.  \Y.  450,  that  the  power 
to  purchase  includes  the  power  to  lease  road 
building  machinery.  The  word  "purchase"  is 
essentially  applicable  to  the  procurement  of  ma- 
terial, for  that,  when  used,  becomes  a  part  of  the 
roadbed ;  but  implements  and  other  equipment, 
which  arc  not  exhausted  in  the  work  of  construc- 
tion may  be  procured  in  other  ways  than  by  pur- 
chase. The  authority  to  purchase  being  the 
greater  of  the  powers  to  be  exercised,  necessarily 
includes  the  lesser  power  to  lease  or  .to  accept 
as  a  donation. 


EXTRA    WORK    ON    ROAD    CONSTRUCTION  CONTRACT- 
UNAVOIDABLE  DELAY 

A  road  construction  contract  was  let  in  ac- 
cordance with  a  bid  to  furnish  all  material,  tools 
and  labor  for  a  stated  amount.  The  Arkansas 
Supreme  Court  holds,  Osborne  v.  Luter,  220 
S.  W.  481.  that  on  completion  of  the  contract  the 
contractor  was  entitled  to  the  specified  amount 
and  nothing  more,  regardless  of  whether  the 
work  was  under  or  over  the  engineer's  original 
estimate,  although  the  proposal  to  bidders  pro- 
vided for  payment  for  actual  work  performed. 
The  contract  did  not  prevent  the  highway  com- 
missioners from  having  extra  work  done  without 


materially  altering  the  general  plan  of  the  im- 
provement, and  for  performing  such  extra  work 
the  contractor  was  entitled  to  compensation. 
L'nder  Arkansas  Acts  1915,  No.  338,016,  road 
commissioners  are  not  required,  in  order  to  have 
such  extra  work  done  by  the  contractor,  to  revise 
the  plans  and  give  the  landowners  notice  thereof. 
This  section  applies  only  when  some  material 
alteration  of  plans  or  specifications  is  proposed. 
A  road  contractor  cannot  recover  for  extras 
where  he  does  not  show  that  such  work  is  not 
covered  by  the  plans  and  specifications  upon 
which  his  bid  was  proposed. 

The  contract  provided  that  the  work  should  be 
done  within  150  working  days,  and  that  liqui- 
dated damages  at  $10  per  day  should  be  paid  for 
all  time  in  excess  thereof  consumed  by  the  con- 
tractor. Delay  resulted  from  causes  beyond  the 
contractor's  control,  and  not  within  the  contem- 
plation of  the  parties,  and  390  days  were  con- 
sumed in  the  construction.  Damages,  therefore, 
could  not  be  charged  to  the  contractor. 


RIGHT  OF  ACTION  OF  LABORERS  AND  MATERIALMEN  OH 
GOVERNMENT  CONTRACTOR'S  BOND-TIME  LIMIT 

The  federal  district  court  for  the  Western  Dis- 
trict of  Kentucky  held  Belknap  Hardware  & 
Mfg.  Co.  v.  Ohio  River  Contract  Co.,  264  Fed. 
676,  that  the  right  given  those  who  have  furn- 
ished materials  or  labor  to  a  government  con- 
tractor to  sue  in  the  name  of  the  United  States 
on  the  contractor's  bond,  under  act  of  Congress 
Feb.  24,  1905,  is  to  be  enforced  by  an  action  at 
law  on  the  bond,  not  by  a  suit  in  equity.  Under 
that  statute  an  action  by  laborers  and  material- 
men on  the  bond  cannot  be  begun  until  the  ex- 
piration of  the  six  months  after  the  completion 
of  the.  work  allowed  for  action  by  the  United 
States  on  the  bond  for  its  own  benefit,  and  must 
be  brought  within  one  year  of  such  completion. 
This  statute  entirely  supersedes  that  of  Aug.  13, 
1894,  which  did  not  fix  any  limitation  of  time  for 
such  a  suit.  After  the  time  for  suit  has  expired, 
there  is  no  equity  against  the  sureties  on  the 
bond  in  favor  of  laborers  and  materialmen  which 
entitle  the  latter  to  preference  in  payment  from 
a  fund  in  the  hands  of  the  receiver  of  the  con- 
tractor, as  against  creditors  of  the  contractor  who 
were  also  sureties  on  the  bond,  especially  where 
the  laborers  and  materialmen,  by  suing  on  the 
bond  within  the  time  required,  could  have  col- 
lected their  claims  in  full  from  a  fund  then  in  the 
hands  of  the  receiver,  so  that  the  sureties  could 
have  been  relieved  of  all  liability. 


CONTRACTOR    SUING    FOR     S1IBSTANIAI.  PERFORMANCE 
MUST  SHOW  COST  OF  WORK  NOT  DONE 

Where  an  excavation  contractor  seeks  to  re- 
cover for  substantial  performance  he  must  first 
show  the  cost  of  the  work  not  performed. —  Con- 
forti  v.  Singhi.  New  York  Appellate  Division, 
182  X.  Y.  Supp.  899. 
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NEWS  OF  THE  SOCIETIES 


September  13-111 —  PACIFIC  COAST 
ASSOCIATION  OP  FIRE  CHIEFS. 
Annual  convention  Los  Angeles.  Cat. 
*crjuir,  U.  W.  Brir.tfh  ;r-t,  Seattle. 

September  1S-1T— AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION.  Annu- 
al meeting  San  Francisco,  Cal.  Sec- 
retary, A.  W.  Hedrlch.  169  Massachu- 
setts Ave.,  Boston,  Mass. 
S»»t.  1«-1SL— ENGINEERING  INSTI- 
~B  OF  CANADA.  Meeting  to  Oe 
at  Niagara  Falla,  Ontario. 


Sept 

EE. 


Sept.  S0-2S  —  SOUTHWESTERN 
WATER  WORKS  ASSOCIATION.  An- 
nual  convention,  St.  Charlos  Hotel. 
New  Orleans,  La.  Secretary,  E.  L. 
Fulkeraon,  Waco,  Texaa. 

Sept.  ar-Oet.  21 — NATIONAL  8AFE- 
TY  COUNCIL  Ninth  annual  safety 
congress  at  Milwaukee.  W.  H.  Pra- 
ter, treasurer  and  business  managur, 
1ft  North  Michigan  avenue.  Chicago. 

Oct.  18-H — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St  Louis.  401 
Lincoln  Avenue,  Valparaiso,  Ind. 

Oetober  18-15 — AMERICAN  CIVIC 
ASSOCIATION.  Annual  convention 
Amherst.  Mans.  Secretary.  E.  F.  Mar- 
ahall.  Union  Trust  Bldg..  Washing- 
ton, D.  C. 

October  10-10 — AMERICAN  COUN- 
TRY LIFE  ASSOCIATION.  Annual 
conference  Springfield,  Mans.  Presi- 
dent, Kenyon  L.  Butterfleld,  Amherst, 
Mass. 

Oct.  10-22—  INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention. 
New  Orleans,  La.  Secretary,  C.  R. 
<leorgo.  Houaton,  Texas. 

lee*.  T-10  —  AMERICAN  SOCIETY 
)F  MECHANICAL  ENGINEERS.  An- 
nual  meeting.  New  York  Secretary, 
:9  W.  89th  St.,  New  York  City. 

Jan.  M-JT,  1031—  THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION 
Place  of  meeting  to  be  announced 
later. 

AMERICAN  SOCIETY  OP  CIVIL 
BNGINRERS 

At  the  annual  convention  of  the 
American  Society  of  Civil  Engineers 
held  in  Portland,  Oregon,  August 
10-12,  the  annual  address  of  Pres. 
Arthur  C  Davis,  vigorously  discussed 
"whether  or  not  the  society  is  to  take 
its  proper  place  among  human  ac- 
tivities or  gradually  decay  and  bc- 
tome  an  obstruction  to  progress,  pre- 
tending to  fill  a  niche  which  it  does 
not  fill,  and  wsstine  the  prestige  and 
history  of  this  glorious  society." 

He  severely  criticised  the  minority 
in  the  American  Society  of  Civil  Engi- 
neers that  was  chargrd  with  opposing 
the  co-ordination  and  co-operation  of 
the  founder  societies  He  did  not  con- 
sider the  Engineering  Council  to  be  a 
satisfactory  organization  for  produc- 
ing practical  results  and  recommended 
the  substitution  for  it  of  a  league  of 
fnginecring  societies  He  was  in 
favor  of  license  laws  of  the  centrali- 
sation of  federal  wintering  activities 
in  a  single  department- 

In  the  proceedings  of  the  ronvention 
much  prominence  was  given  to  14 
proposed  constitutional  amendments  of 
which  finally  four  were  ordered  to  be 
sent  to  letter  ballot  as  originally  pro- 
posed, four  were  sliehtly  revised  and 
•ordered  to  letter  ballot,  and  six  were 
referred  to  a  committee  of  the  Board 
■of  Direction  for  report  at  the  annual 
meeting  next  January. 


In  accordance  with  the 
Rom,  the  meetings  of  the 
Iwcrc  devoted  to  business  purposes, 
[and  papers  and  lectures,  which  in 
'former  years  had  been  presented,  were 
not  on  this  program.  Time  not 
devoted  to  business  meetings  was 
available  for  a  variety  of  social 
pleasures,  including  a  special  automo- 
bile trip  of  about  400  members  up  the 
Columbia  river,  a  smoker  including 
members  of  the  Oregon  Technical 
Council  and  of  the  American  Associa- 
tion of  Engineers,  and  a  harbor  trip 
visiting  the  municipal  terminals,  the 
Standifer  steer  shipyard  at  Vancouver, 
Wash.,  and  the  Interstate  bridge. 

>F  EM. 

The  Twin  City  Chapter  has  arranged 
with  the  general  extension  division 
of  the  University  of  Minnesota  to 
form  evening  classes  in  various  sub- 
jects. The  classes  will  be  instructed 
by  members  of  the  faculty  of  the  uni- 
versity and  by  the  leaders  in  profes- 
sional practice  outside  the  university. 
Only  twelve  students  in  each  class  are 
required  to  inaugurate  the  work  in 
that  subject.  Classes  will  be  held  at 
the  university  or  at  other  locations  to 
be  selected  later.  Courses  arc  offered 
in  the  following  technical  subjects: 
Architectural  history,  architectural  de- 
sign, freehand  drawing,  map  drawing, 
surveying,  railroad  engineering,  stuc- 
tural  design,  reinforced  concrete,  ele- 
mentary electricity,  direct  and  alter- 
nating current  machinery,  power  plant 
design,  shop  mathematics,  applied 
mechanics,  heating  and  ventilating, 
water  power,  municipal  engineering 
ami  highway  engineering. 

In  addition  to  the  technical  subjects 
offered  the  following  business  and 
arts  courses  are  also  available:  Art 
appreciation,  English,  modern  lan- 
guage, history,  political  science,  ac- 
counting, business  law,  banking  prac- 
tice, corporation  finance,  cost  account- 
ing, transportation,  railway  traffic  and 
rates,  business  English  and  public 
speaking.  Credit  for  the  arrangements 
for  the  courses  in  the  Twin  Gties  is 
due  to  Professor  Frederic  Bass,  head 
of  the  department  of  Civil  engineering 
in  the  University  of  Minnesota. 

The  Chicago  Chapter,  which  held 
some  very  successful  rlasses  in  public 
speaking  and  other  subjects  last  year, 
announces  plans  for  classes  this  year 
in  public  speakine.  business  organiza- 
tion and  administration,  scientific 
methods  of  testing  and  handling  labor, 
engineering  accountancy,  and  banking 
and  finance.  

The  city  and  county  of  Honolulu  is 
in  urgent  need  of  a  comprehensive 
plan  for  an  adequate  supply  of  water 
as  well  as  a  complete  sewer  system. 
The  mayor  and  the  board  of  super- 
visors have  gone  on  record  as  favor- 
ing a  comprehensive  program  to  lie 
financed  bv  a  bond  issue.  Thr  Hono- 
lulu Chanter  of  A.  A.  E.  is  endeavor- 
ing to  bring  about  the  appointment  of 


a  commission  of  three  engineers  to 
act  in  advisory  and  consulting  capac- 
ity in  cooperation  with  the  city  and 
county  water  and  sewer  department. 
The  appointment  of  this  commission 
has  brought  to  the  attention  of  the 
Chamber  of  Commerce,  and  recom- 
mendations have  been  made  by  James 
T.  Taylor,  second  vice-president  of 
the  chapter  and  a  consulting  engineer 
of  Honolulu,  regarding  the  personnel 
of  the  commission  and  remuneration 
the  members  of  it  should  receive.  The 
president  of  the  chapter  is  John  H. 
Wilson,  mayor  of  the  city  and  county 
of  Honolulu.  The  first  vice-president 
is  Lyman  H.  Bigelow,  superintendent 
of  public  works  and  chairman  of  the 
Board  of  Harbor  Commissioners  of 
the  Territory  of  Hawaii. 

_  Additional  appointments  to  the  na- 
tional committee  on  employment  in- 
clude A.  A.  Potter,  dean  .-f  engineer- 
ing in  Purdue  University;  A.  E.  Har- 
vey, chief  engineer  Kansas  City  kail- 
ways;  H.  W.  McChesney,  chief  drafts- 
man. C.  M.  &  St  P.  Ry,  Chicago;  C. 
W.  Koiner.  consulting  engineer,  Pasa- 
dena, California;  Frederick  White- 
sell,  mechanical  engineer,  Fairbanks- 
Morse  Company,  Chicago;  John  F. 
Johnson,  service  manager,  Union  Con- 
struction Company,  Oakland,  Califor- 
nia; Wharton  Clay,  commissioner. 
Associated  Metal  Lath  Manufacturer. 
Chicago.  George  C.  D.  Louth,  con- 
sulting engineer  of  Chicago  Board  of 
Local  Improvements,  is  chairman  of 
the 


al  lmprov 
committee 


Application  of  the  Transportation 
Act  of  1920  will  be  discussed  by  rail- 
road members  of  the  American  Asso- 
ciation of  Engineers  at  meetings  to  be 
held  at  Parsons,  Kansas,  on  September 
1,  Kansas  City  on  September  2,  Omaha 
on  September  3  and  Lincoln,  Nebraska, 
on  September  4.  Assistant  Secretary 
Brandt,  who  is  in  charge  of  the  A.  A. 
R  Railroad  Department,  wilt  speak  at 
each  meeting.  An  effort  will  he  made 
to  determine  methods  of  creating  a 
l>ettcr  spirit  of  cooperation  between 
the  management  and  railroad  seciions. 
particularly  in  operating  and  economic 
problems.  The  association  now  has 
about  sixty  railroad  sections. 

The  Illinois  assembly  of  the  Ameri- 
can Association  of  Engineers  has  been 
organized  with  ten  member  chapters, 
and  the  Washington  State  assembly  of 
A.  A.  E.  will  be  perrnanctly  organized 
at  a  state  convention  to  be  beld  at 
Everett.  Washington,  on  August  24th. 


The  Nebraska  Assembly  of  the 
American  Association  of  Engineers, 
embracing  the  chapters  of  A  A.  E. 
in  Nebraska,  announces  the  appoint- 
ment of  Ernest  E.  Trimble  of  Omaha 
as  a  full  time  secretary,  with  head- 
quarters in  Omaha. 


C.  D.  Lucas,  resident  engineer  for 
ihe  Cuyamol  Fruit  Company  of  Puerto 
Cortez  of  Honduras,  is  organizing  a 
chapter  of  the  association  in  Puerto 
Cortez. 


The  Washington  assembly  of  the 
Arrercian  Association  of  Engineers 
was  permanently  organized  on  August 
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21  with  G.  M.  Osgood,  port  . 
lifer  of  the  Port  of  Tacotna  as  presi- 
dent and  Courtland  Penny  as  secre- 
tary. The  members  of  the  executive 
board  are  Messrs.  Sharp  of  Spokane, 
McMorris  of  Seattle,  Tegitmeicr  of 
Everett.  Presidents  of  all  chapters  in 
Washington  are  to  be  ex-officio  mem- 
bers of  the  assembly  executive  board. 
A  state  license  law  was  considered  at 
the  first  meeting  and  decision  made  to 
have  it  introduced  into  the  next  legis- 
lature.   

A  feature  of  the  1920  membership 
campaign  to  be  held  by  the  American 
Association  of  Engineers  from  Sep- 
tember 15  to  October  30,  is  the  agree- 
ment of  the  Chicago  and  New  York 
Chapters  to  compete  during  the  cam- 
paign for  a  silver  cup.  The  Chicago 
Chapter,  which  now  has  about  1,500 
members  issued  a  challenge  to  the 
New  York  Chapter,  which  has  about 
1,000  members.  The  latter  chapter  has 
accepted  the  challenge  and  issued  a 
statement  declaring  that  it  will  not 
only  obtain  members  to  the  association 
during  the  campaign,  but  will  bring  its 
membership  to  a  total  higher  than  that 
of  the  Chicago  Chapter. 


N  ATION  A  I,  CONSTRUCTION 
CONGRESS 

At  a  meeting  held  at  Atlantic  City, 
August  6-7.  representatives  of  the 
Associated  General  Contractors  ot 
America,  the  American  Institute  of 
Architects,  Engineering  Council,  the 
National  Building  Trades  Employers' 
Association,  and  the  American  Fed- 
eration of  I-ahor,  decided  that  a  build- 
ing and  construction  congress  should 
be  permanently  established,  and  ap- 
pointed a  committee  to  meet  in 
Chicago,  September  87,  to  plan  for 
calling  the 


PORTLAND   CEMKST  KNtUNF.KRS 

In  Seattle,  Aug.  18  and  18,  a  meet- 
ing was  held  of  western  district  engi- 
neers hclonging  to  the  Portland  Cem- 
ent Association.  The  construction  of 
concrete  highways  was  especially  dis- 
cussed and  a  large  amount  of  high- 
way under  construction  was  visited 
and  aggregate  plants  were  inspected. 

AMRRICAN  CONCRRTR  INSTlTt'TK 

At  the  sectional  meeting  held  in 
New  York.  July  16.  W.  A.  Slater  of 
the  U.  S.  Bureau  of  Standards, 
described  investigations  of  shear 
strength  of  concrete  that  had  !>een 
made  by  the  Emergency  Fleet  Cor- 
i">ralion. '   

MASTER    ill  II  i>l  ll  v  ASMOITATION 
OP  WISCONSIN' 

A  branch  of  this  association  to  be 
known  as  the  Marshficld  Ruildcrs  and 
Traders  Exchange  has  just  been 
formed  at  Marshficld,  Wise,  with  25 
rharter  memhers,  R  L.  Peterson, 
president,  and  Gus  Krasin,  secretary. 


M.D..  Minster  of  Public  Health,  New 
Brunswick.  The  Municipalization  of 
Public  Utilities,  by  L  A  Herdt, 
Chairman  of  Montreal  Tramways 
Commission.  The  Administration  of 
the  City  of  Quebec,  by  H.  J.  J.  B. 
Chouinard,  City  Clerk  of  Quebec. 
Commission  Government  in  Small 
Towns,  by  F.  W.  Gailbaith,  Ex-Mayor 
of  Red  Deer,  Alta.  The  Municipaliza- 
tion of  Housing,  by  Rosaire  Prieur, 
Mayor  of  Pointe-auz-Trembles,  Sec- 
retary. Union  of  Quebec  Municipal- 
ities. Recent  Progress  of  Western  Mu- 
nicipalities, by  J.  D.  Saunders.  City 
Clerk  of  Cambrose,  Alta^  Sec.  Union 
of  Alberta.   

NATIONAL  SAFETY  COUNCIL 

The  9th  annual  safety  congress  of 
the  National  Safety  Council  will  be 
held  at  Milwaukee,  Sept.  87-Oct.  1. 
Official  representatives  of  all  cities 
with  a  population  of  25,000  or  more 
have  been  invited,  and  the  acceptances 
already  received  indicate  an  attend- 
ance representing  more  than  100  muni- 
cipalities. 

Exhibits  showing  every  type  of  trat- 
fic  signalling  device  on  the  market, 
automobile  safety  devices  and  other 
safety  apparatus  will  be  shown  in 
machinery  hall  of  the  auditorium. 
Among  the  principal  papers  announced 
on  the  program  are:  "The  Traffic 
Officer  and  His  Relation  to  the  Pub- 
lic," J  W.  Inches,  M.  D..  Commission- 
er of  Police,  Detroit;  "Law  Enforce- 
ment and  Its  Application,"  Judge 
George  E.  Mix,  Municipal  Court,  St. 
Louis. 

Report  of  Committee  on  Traffic 
Hazards.  Louis  J.  Smyth,  director, 
Kansas  City  Division.  National  Safety 
Council.  Kansas  City,  Mo.;  Report 
of  Committee  on  Public  Utilities,  R. 
E-  McDougall,  Rochester  Railway 
Company.  Rochester,  N.  Y. 

"Hazards  in  Line  Construction- 
Handling  Poles,  Erecting  Poles,  and 
Reconstruction  of  Old  and  Antiquated 
Lines,"  F.  W.  Fisher,  Rochester  Rail- 
way and  Light  Company,  Rochester, 
N.  Y. ;  "Accident  Hazards  in  Laying 
Conduit  Underground."  H.  W.  Lueck, 
Commonwealth  Edison  Company,  Chi- 
cago :  "Accident  Hazards  in  Laving 
Gas  Mains,"  R.  S.  Carter,  Sunt,  Mai- 
den and  Melrose  Gas  Light  Company. 
Maiden.  Mass. ;  "Utility  Accidents  to 
the  Public  Prevented  Through 
School  Safety  Education."  Dr.  E.  Geo. 
Pavnc.  Principal.  Harris  Teachers' 
Coikre.  St.  Louis  ;  "Medical  Service 
in  Public  Utilities."  Dr.  C.  H.  I-emon. 
Chief  Surgeon,  The  Milwaukee  Elec- 
tric Railway  and  Light  Company.  Mil- 
waukee. Wis.;  "Hazards  in  Building 
Additions  to  Power  Plants— Protecting 
Operators  and  Equipment."  W.  H. 
Mulligan.  Hydn>- Electro  Power  Com- 
mission of  Ontario.  Toronto.  Ontario. 


PERSONA] 


PRION  OF  CANADIAN  MCNICIPAL- 


T''c  1920  convention  of  the  union 
of  Canadian  municipalities  was  held  at 
the  Council  Chambers.  City  Hall, 
Quebec.  July  27.  Among  the  princi- 
pal papers  presented  were :  Our 
Municipalities  and  Labor,  by  F.  A. 
Acland.  (Federal),  Deputy  Minister 
of  Labor.  Latest  Ideas  Respecting 
Public  Health,  by  Hon.  \V.  F.  Roberts. 


AMERICAN  ASSOCIATION  OF  PORT 
AUTHORITIES 

The  annual  convention  of  the 
American  Association  of  port  au- 
thorities. Chicago.  October  4-6,  will 
discuss  ports  and  harbors  of  the  Mid- 
dle West,  and  navigation  of  the  Great 
I.akes  and  St.  I-awrence  river.  Papers 
are  expected  describing  the  new  har- 
lior  work  at  Vancouver.  Portland. 
Oregon,  and  Toronto. 


Borck,  George,  has  been  appointed 
road  engineer  of  Ottawa  Co.,  Mich. 

Dietzer,  H.  C,  has  been  appointed 
state  highway  engineer  of  Mississippi. 

Earle.  D.  M.,  has  been  appointed 
city  engineer  of  Worcester,  Mass. 

Russell,  G.  A.,  has  been  appointed 
engineer  of  Geary  County,  Kans. 

Mooney,  B.  E..  has  been  appointed 
city  engineer  of  Whitcfish,  Mont. 

Berg,  John,  has  been  appointed  state 
engineer  of  South  Dakota. 

Keith,  Clark,  has  been  made  assist- 
ant engineer  of  the  Essex  Border 
Utilities  Commission,  in  charge  of 
water  supply  and  sewerage  systems  of 
municipalities  near  the  Detroit  River. 

Chapman,  H.  D..  has  been  appointed 
city  engineer  and  superintendent  of 
streets,  Richmond,  Calif. 

Haase,  H.  J.,  has  been  appointed  wa- 
ter commissioner,  Elmira,  N.  Y. 

Routh.  J.  W.,  has  opened  an  office 
at  Rochester,  New  York,  as  consulting 
engineer  for  municipal  work. 

Ridley.  C.  E,  city  engineer  of  Port 
Arthur,  Texas,  has  been  appointed  to 
take  a  course  in  the  New  York  School 
of  Public  Service  and  will  specialize 
in  public  administration  and  city  man- 
agement. 

Walton,  Col.  Edward,  has  been  put 
in  charge  of  the  district  office  for  the 
F-astcrn  District  of  the  U.  S.  Con- 
struction at  Washington.  D.  C. 

Meredith,  J.  Wi  has  been  appointed 
city  engineer  of  Antioch.  Cal. 

Easier,  R.  P.,  has  been  appointed 
manager  of  the  West  Coast  Dredging 
Co..  with  offices  in  Antioch,  Calif. 

Johnson,  A  M..  has  been  appointed 
dean  of  the  Engineering  School  of 
the  University  of  Maryland  and  di- 
rector of  engineering  research,  spe- 
cializing in  highway  work  in  co-oper- 
ation with  the  U.  S.  Bureau  of  Public 
Works  and  the  Maryland  State  High- 
way Department. 

Carson.  Gen,  J.  M.,  has  been  made 
head  of  the  Construction  Service  of 
Quartermaster  Corps  of  the  U.  S. 
Army.  General  Carson  has  done  a 
large  amount  of  construction  at  West 
Point  and  in  the  Philippines,  has  been 
depot  quartermaster  at  New  York  and 
in  France  served  in  the  A.  E.  F.  as 
deputy  chief  quartermaster. 1  In  1919. 
be  was  made  zone  supply  officer  at 
New  York  and  later  dc|Kit  quarter- 
master at  New  York. 

Suter.  Brig.  Gen.  Chas.  Russel,  for 
many  years  in  charge  of  Mssissippi 
River  Improvements,  in  charge  of 
fortifications  and  harbor  work  near 
Boston,  on  the  Board  of  Engineers 
reporting  on  New  York  Harbor  lines, 
and  on  the  California  Debris  Com- 
mission, died' at  Brookline,  Mass.,  Au- 
gust 7.  at  the  a«e  of  7f»  years. 

Wriffht.  A.  H .  a  bridge  and  rail- 
road builder.  R9  years  old.  died  at 
Sprinpficld.  Mass  .  August  1C. 

Staats.  R  P..  a  building  contractor 
who  had  executed  a  large  amount  of 
oier  and  dock  work  in  New  York 
Harbor,  died  August  8  at  Great  Bar- 
rini'ton.  Mass. 

Harwood.  R-  E.  civil  engineer  and 
road  contractor,  died  at  Springfield. 
Ohio.  August  4. 
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SoBain  10,  two 


New  Appliances 

Describing  New  Machinery,  Apparatus,  Materials  aad  Method*  and  Recent  Interesting  Inatal'atioaa 


TARVIA   «riiAVI>«   m  \  <  h  i  \  i 

The  plank  floor  of  the  Bark  River 
Bridge,  Hingham,  Mass.,  lias  ticcn  pro- 
tected with  a  coating  of  Tar  via  ap- 
plied as  shown  in  the  illustration  and 
covered  with  clean  (travel.  The 
method  is  apolicable  to  any  plank 
bridge  with  a  solid  floor,  the  life  of 
which  is  greatly  prolonged  by  it.  The 
hard  gravel  surface  forms  a  durable 
coating  that  resists  the  wear  that 
would  otherwise  rapidly  abrade  the 
wood.  Besides  this  the  Tarvia-A  has 
a  preservative  effect  that  is  a  valuable 
preventive  of  decay. 

The  floor  planking  should  be 
thoroughly  fastened  to  avoid  vibra- 
tion or  displacement,  and  after  being 
well  cleaned,  should,  for  an  old  floor, 
lie  primed  with  a  cold  application  of 
Tarvia-B  at  the  rate  of%  gallon  per 
square  yard.  After  this  has  been  ab- 
sorbed Tarvia-A  at  a  temperature 
of  from  2U0  degrees  to  250  degrees 
should  be  evenly  distributed  over  the 
surface  in  the  proportion  of  Vi  gal- 
lon per  square  yard,  preferably  ap- 
plied in  two  coats  with  a  spraying 
machine.  Clean  V4-inch  stone  chips, 
slag  or  gravel  being  placed  over  the 
first  coat.  . 

If  no  spraying  machine  is  available, 
the  Tarvia  should  be  applied  with 
pouring  pots,  smoothed  out  with  fibre 
push  brooms  and  covered  with  clean 
%  to  Vt  inch  gravel  or  stone  chips, 
at  the  rate  of  about  I  cubic  yard  to 


100  square  yards  of  surface.  When 
used  on  new  planks  or  on  creosoted 
planks,  the  priming  coat  is  not  re- 
quired. This,  and  other  road  surface 
treatments  arc  described  and  illustra- 
ted in  a  bulletin  on  special  uses  for 
Tarvia,  recently  issued  by  the  the  Bar- 
rett Company. 


tlltXTKT     VOTINU  PLACES 

A  bulletin  issued  by  the  Blaw-Knox 
Company  dcscrit>cs  an  all-steel  port- 
able building  that  ha>  been  put  on  the 
market  by  them  and  is  cs]>cctally  rec- 
ommended for  polling  places  and  for 
other  purposes  where  cfticicnt,  light, 
durable  and  attractive  small  offices  arc 
required. 

This  building,  which  is  carried  in 
stock  in  12xl2-foot  sizes  8  feet  high 
and  in  other  dimensions,  is  made  with 
patent  pressed  galvanized  steel  wall 
and  roof  sheets  braced  with  structural 
steel  members,  all  of  which  are  stand- 
ard and  interchangeable.  They  can 
be  stored  when  not  in  service.  The) 
are  wind-proof,  rain-proof  and  tire- 
proof  and  of  very  rigid  construction 
with  six  windows,  and  paneled  door. 
The  complete  building  can  be  quickly 
and  economically  erected  by  two  men 
and  can  be  transported  on  a  wagon  or 
truck,  When  not  in  use  for  other 
purposes,  the  buildings  are  suitable  for 
storing  roadhuildiiig  equipment,  tools 
and  various  supplies  or  materials,  or 


for  office  use,  being  easily  shifted 
from  job  to  job  or  from  place  to  place 
on  the  same  job,  and  quickly  assembled 
and'  knocked  down  without  injury. 

CLAY  PltOUltTS 

The  Clay  Products  Association  has 
issued  for  gratuitous  distribution  to 
city  engineers  and  other  officials,  a 
booklet  on  sanitation,  suggesting  ways 
of  promoting  sewerage  in  their  own 
communities.  It  is  designed  to  create 
a  desire  for  proper  city  sewerage  by 
describing  bad  living  conditions  in  an 
unsewered  town  and  good  living  con- 
ditions in  a  fully  sewered  town.  It  is 
proposed  to  follow  it  with  another 
dealing  specifically  with  the  same  sub- 
jects. 


m--\\    ruiM.  KV(ilMiKRI\G 
OFFICE 

Dow  &  Smith,  Chemical  Engineers 
and  Consulting  Paving  Engineers,  an- 
nounce that  thev  have  established  a 
branch  office  at  Columbia.  S.  C,  which 
l*  in  charge  of  T.  Keith  I.cgare,  Dis- 
trict Engineer.  Mr.  I.cgare  was 
formerly  conccted  with  the  engineering 
department  of  the  city  of  Columbia 
for  eleven  years  and  has  had  extensive 
experience  with  various  types  of  street 
paving.  Service  will  be  rendered  in 
all  matters  pertaining  to  paving  and 
road  building,  analysis  of  materials,  in- 
spection of  work,  specifications  and 
general  consultation. 


SPRAYING  "TARVIA-A"  OVER  PLANK  FLOOR  OP  BACK  RIVER  BRIlMiK.  H INGHAM.  MASS. 
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Tarvia  will  save 
the  country's  roads  — 


All  over  the  Inlted  States  there  arc 
thousands  of  road  commissioners  faring 
the  prospect  of  having  to  build  new  road* 
at  the  present  high  cost  of  construction. 

And  nil  around  them  are  miles  and 
miles  of  old  gravel  and  macadam  roads, 
not  in  themselves  equal  to  traffic  con- 
ditions, hut  which  t«n  lie  made  service- 
able if  they  are  repaired  ami  given  a 
Tarvia  treatment. 

Some  Michigan  roads,  illustrated  hcrc- 
<rith.  show  how  easily  and  economically 
old  mads  can  he  salvaged  with  Tarvia. 

One  road,  for  Instance,  was  so  bad 


that  ttie  Township  Board  decided  the 
only  thing  to  he  done  was  to  rebuild 
it  nt  the  cost  of  a  new  road,  but  nfler 
seeing  results  obtained  on  other  roads, 
decided  to  patch  and  treat  with  Tnrvia- 
H"  and  stone  chips,  and — "the  road  u 
htttrr  Ihnn  xchtn  neic,"  they  say. 

Tarsia  is  a  coal-tar  preparation  for 
restoring  old  roads  and  building  new 
ones.  With  it  you  can  also  widen  your 
narrow  roads  by  adding  Tarvia  macadam 
shoulders.  It  provides  a  smooth,  dust- 
less  niudless,  waterproof,  (raffic-and- 
frost-proof  roadway  at  moderate  first 
cost  and  with  the  minimum  upkeep  ex- 
pense. 


Wrat  Mtrnlgan  Pike,  Vtn  iJnrcn  County.  Mirtiigaa). 
WaurboumT  macadam  ro,d»«y  t-aau.1  with 
•  Tarvia- H-  in  anil  !CI>.    I  art  d  I  II  mile 

alrvtch  i  f  Tarvlatad  ru*Jway. 

'•Tnrvia-KP"  is  a  cold  treatment  for 
patching  existing  roads  of  every  type. 
It  tills  up  worn  places,  restores  broken 
shoulders  and  edges  and  keeps  the  road 
always  at   the  top-notch  of  condition. 

Let  our  engineers  advise  you  how  to 
salvage  your  old  mads  with  Tarvia,  at 
very  attractive  costs. 

lilutlrnlnl  ttMktttt  Uer  on  r»qu*tt. 


Preserves  Roads-Prev  ents  Dust 


SPECIAL  SERVICE  DEPARTMENT 

Thi«  company  has  a  curl*  of  trained  engineers  and  chemista  who 
have  given  years  of  study  lo  modern  road  problem*.  The  advice  of 
these  men  may  be  had  for  the  asking  by  anyone  interested.  If  you 
will  write  lo  the  neareat  office  regarding  road  problem*  and  condi- 
tions in  your  vicinity.  I  lie  matter  will  be  given  prompt  attention. 
Booklet!  free.   
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CORE  DRILLS 


M<KIERNAN  TEKH)  DRILL  COMPANY 
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THE  DOUGHBOY  JACK 


Surrey-  or  failure  now- 
adays depends  largely 
cm  the  selection  of  re- 

liable  labor    lavtng  equipment. 


M 


McKIKKN  \\  -TERRY 
PRODUCTS  have  made 

good  wherever  used.  If 
you  are  unacquainted 
with  them,  write  for  am 

of  the  hulletiii*  »ho\wi 
on  thi*  |ia<;e. 
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McKiernan-Terry  Drill  Company 

17  Park  Row  NEW  YORK 
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Flow  of  Water  in  Ditches 


Experiments  conducted  by  engineers  of  the  Bureau  of  Roads  to  determine  the 
proper  values  of  the  co-efficient  in  Kutter's  formula  for  various  conditions  of 
channels  in  earth;  the  conditions  being  indicated  by  photograph,  cross-section 

and  description. 


An  extensive  series  of  experiments  to  deter- 
mine the  coefficient  of  roughness  in  Kutter's 
formula  has  been  carried  on  under  the  direction 
of  C.  E.  Ramscr,  senior  drainage  engineer  of  the 
Bureau  of  Public  Roads  of  the  U.  S.  Department 
of  Agriculture,  and  a  description  of  the  tests  is 
given  at  length  and  the  conclusions  set  forth  in 
a  professional  paper  published  by  the  department 
under  the  date  of  June  7,  1920. 

Mr.  Ramscr  quotes  the  engineers  of  the  Miami 
Conservancy  District  as  holding  the  opinion  that 
"Although  the  Kutter  formula  is  not  ideal,  it  is 
the  best  equation  available  at  the  present  time." 
The  reliability  of  the  value  of  formula  depends 
upon  the  selection  of  the  coefficient  of  roughness 
«.  The  experiments  which  are  described  were 
made  for  the  purpose  of  determining  just  what 
values  of  n  properly  apply  to  the  various  con- 
ditions of  channel  in  the  case  of  dredged  drainage 
ditches. 

Mr.  Ramser  calls  attention  to  the  fact  that  the 
value  of  n  is  affected  not  only  by  friction  on  the 
bed  of  the  stream,  but  also  by  irregularities  in 
the  wetted  perimeter,  non-uniformity  of  cross 
section  in  size  and  shape,  growth  of  vegetation 
in  the  channel,  and  presence  of  other  obstructions 


SOl'TH  FORKED  DEER  RIVER  <(>ID  CROOKED) 
Channel  Cloggrd  with  Stumps  and  Itrush. 

COURSES  OF  RIVERS  AT  WHICH  SLOPE  O 


to  flow,  such  as  rocks,  drift,  etc.  An  engineer 
who  has  not  had  wide  personal  experience  in 
the  selection  of  n  for  different  conditions  of 
channels  must  depend  for  a  choice  of  value  upon 
descriptions  of  channels  as  given  by  others.  In 
this  report  photographs  and  careful  descriptions 
of  the  channels  for  which  the  values  of  n  were 
determined  are  presented  as  being  the  best 
method  of  making  the  results  of  the  investigation 
practically  applicable  for  use  by  other  engineers. 

Experiments  were  conducted  in  six  different 
localities  in  Mississippi,  Tennessee,  Iowa,  North 
Carolina,  and  Florida.  Four  sets  were  made  by 
by  Mr.  Ramser,  those  in  North  Carolina  by  A.  D. 
Morehouse  and  those  in  Florida  by  F.  E.  Staeb- 
ner.  all  three  drainage  engineers  of  the  Bureau 
of  Public  Roads.  They  were  conducted  under 
the  direction  of  S.  H.  McCrory,  chief  of  drainage 
investigations. 

Because  of  the  necessity  just  stated  of  select- 
ing, for  any  given  case,  a  value  of  n  which  has 
been  found  to  apply  to  a  channel  as  nearly  as 
possible  similar  to  the  one  in  question,  the  special 
value  of  the  report  lies  in  the  complete  set  of 
photographs  and  descriptions  which  accompany 
it.    The  photographs,  sections  and  tables  shown 


MTTI.F.  JACOB  SWAMI1  DREDGED  CHANNEL 
Show*  Suspended  Knot  Bridge  for  Measuring  Current  Velocities. 

R  FALL  OF  SURFACE  WAS  DETERMINED. 
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herewith  give  an  illustration  of  the  completeness 
with  which  the  descriptions  of  the  various  ditch- 
es measured  are  given  in  the  report.  In  addition 
to  these  data,  the  bulletin  gives  a  few  conclusions 
from  a  study  of  the  results  which  were  reached 
by  the  author,  these  being  as  follows: 
troxcLVsioss 

"(1)  That  a  deposit  of  slick,  slimy  silt  on  the 
sides  and  bottom  of  a  channel  greatly  reduces 
frictional  resistance  to  flow. 

"(2)  That  the  clearing  of  perennial  growth 
from  a  channel  will  greatly  increase  its  capacity. 

"(3)  That  the  growth  of  grass  and  weeds  in  a 
channel  during  the  summer  greatly  decreases  its 
capacity. 

"(4)  That  the  accumulation  of  drift,  trees,  logs 
and  other  obstructions  in  a  channel  greatly  de- 
creases its  capacity. 

"(5)  That  after  a  certain  amount  of  erosion 
has  taken  place  in  a  channel,  further  erosion  does 
not  necessarily  increase  the  roughness  of  the 
perimeter. 

"(6)  That  the  roughness  coefficient  »  is  ap- 
preciably higher  for  a  roughly  dredged  channel 
than  for  a  smoothly  dredged  one. 

"(7)  That  ordinarily  a  dredged  channel  quick- 
ly deteriorates  in  hydraulic  efficiency  unless 
systematically  maintained. 

"(&)  That  abrupt  variations  in  cross  section 
play  an  important  part  in  reducing  the  hydraulic 
efficiency  of  a  channel. 

"(9)  That  generally,  in  designing  a  proposed 


dredged  channel,  a  value  of  h  of  0.030  should  be 
used  if  the  channel  is  to  be  smoothly  dredged, 
and  of  0.035  if  roughly  dredged.  If  the  above 
values  are  used,  the  channels  should  be  carefully 
maintained,  and  if  not  to  be  so  maintained  a 
value  of  n  should  be  selected  in  accordance  with 
the  worst  anticipated  conditions  for  the  channel. 
However,  if  it  is  known  that  such  conditions  will 
obtain  as  were  found  for  some  of  the  channels  in 
western  Iowa,  a  somewhat  lower  value  of  n  may 
be  used,  depending  upon  the  anticipated  condi- 
tions of  the  channel. 

"1 10 1  That  in  computing  the  capacity  of  an  ex- 
isting channel  the  value  of  n  chosen  should, 
whenever  possible,  be  based  upon  a  comparison 
of  the  conditions  in  the  existing  channel  with  the 
condition  of  channels  for  which  values  of  n  have 
been  determined ;  such  comparison  being  made, 
if  not  by  actual  inspection,  at  least  with  the  aid 
of  cartful  descriptions  and  views  of  the  investi- 
gated channels." 

In  connection  with  the  use  of  the  report  for 
determining  the  value  to  be  employed  for  n  in 
any  particular  case,  the  author  gives  the  follow • 
inp  suggestions : 

"In  order  to  determine  the  capacity  of  a  pro- 
posed dredged  channel,  it  is  necessary  to  assume 
anticipated  conditions  of  channel.  As  is  readily 
scen  from  the  results  of  these  experiments,  values 
of  >t  for  dredged  channels  vary  greatly,  depend- 
ing principally  upon  irregularities  of  side  slopes 
and  cross  section  due  to  erosion,  caving  banks, 
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Si*  cl 


Feb.  22.  1<)I5 

0.9 

13.0 

6.5 

• 

10  J 

Jan.   13.  1915 

1.0 

1.1.6 

11.7 

12.4 

JUL   11.  rj)5 

1.5 

17..' 

ji  : 

l'l  6 

Jan.   25.  Ml 

1.6 

17.5 

26 ; 

30.5 

'7.0 

tune  2*.  19|S 

0.65 

10.0 

2  1 

6.3 

June  15. 1915 

10.5 

2.5 

h.S 

June  11.  1<I15 

.'* 

11.0 

4.5 

8.6 

May  19.  1915 

.9 

12.0 

5.4 

10.1 

May  IS.  1915 

1.4 

17.0 

15.4 

17.4 

May  U,  1915 

•>  ■> 

20.0 

29.5 

32.9 

Little  Jacob  Swamp  Dredged  Channel  near  Lumberton,  It.  C.  R 

OCR  I. NO  WINTER  MONTHS 
0.6.1      0.69    B.PpOjM      35.8    O.OJ32      Com*e.  straight;  500  feet  long.    Cross  section,  very  little 
1.10       .79      .(W38      45.4  '  .0282         variation  in  shape;  for  variation  in  aire,  fee  fig.  10  D. 
1  2.1      1.08      .WrM      47.1       .0293         Side  slopes,  fairly  regular.    Bottom  quite  even  and  rcg 
1.30      1.11      .000566      52.0      .0270        ular,    Soil,  clay;  sandy  bottom  due  to  lilting.    Condi  - 

ti.in.  some  moss  along  course:  very  little  foreign  ma- 
terial in  channel.    Constructed,  July,  1915. 
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.41 
.52 
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.*». 
.90 


o.m 
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0.0362 
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.010314 

31-7 

.0335 
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36  8 

.0510 
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.000X0 

33.3 

.0548 

l.oi 

.awus 

49.7 

.11272 

1.55 

.«|>I76 

54  S 

.0275 

Cursr.  same  a«  next  above.    Condition,  light  growth  of 
grji«*  >r»d  weed*  along  edge  of  low  water  flow. 


Old  Crooked  River  Channel 


Mar 

20.  1916 

5.1 

46.5 

395.2 

241.2 

164 

4.15 

i  m  U773 

13.1 

0.1530 

Feb 

25.  1916 

6  5 

50.0 

545.9 

311.5 

1.75 

4  99 

i.rmu 

12.7 

.16JT 

Mar 

X,  1916 

7  6 

54.0 

735.7 

366.0 

2.01 

5.56 

.003450 

14  6 

.1500 

Mar 

4.  1916 

7.8 

55.0 

715.1 

376.7 

1.90 

5.6* 

J  ■12709 

1=  ' 

.1460 

Feb 

3.  I«lb 

11  I 

61.5 

l'J6  6 

575.8 

1.85 

7.60 

.001456 

IT  4 

.1400 

'  u.o 

•  •  •  a  * 

1.  containing  four  distinct  cur\*ef;  705 
water.    Cross  sec! ion,  large  variation 
iie,  wr  i'\t  6  M-  Side  slopes, 


in to  en a 

1  Average   maximum   depth  at  bankful  »tage 

I 


_!out*c.  very  crook' 
feci  long  at  low- 
in  shape:  for  var._. 

very  Irregular.  Bottom,  very  irregular  and  full  of  holes. 
Soil,  la  flay  clay  loam.  Condition,  many  roots,  trees, 
and  bushes  cn  sides,  and  many  logs,  large  trees,  ana 
ift  .in   bottom:  trees  are  continually  falling 


ither  drill  on  Dotloin:  trees  are 
to  channel,  due  lo  caving  banks. 


11.11 

SOUTH  FORKED  DEER  RIVEf 

ai  CampotHs  levee 
0io  CaCflnto  C»««niu 


AVERAGE  CROSS  SECTION  OF  CHANNELS  AT  MEASl'REME    NT  POINTS 
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or  faulty  construction ;  upon  obstructions  and 
growth  in  the  channel  due  to  a  lack  of  mainten- 
ance; and,  under  certain  conditions,  upon  the  ef- 
fect of  a  lining  of  silt  in  the  channel.  In  most 
cases  where  erosion  takes  place  in  a  newly-con- 
structed and  well-tinished  dredged  channel,  the 
roughness  coefficient  increases  but  the  capacity 
of  the  channel  as  a  rule  also  increases,  since  the 
enlarged  cross  section  more  than  offsets  the 
effect  of  the  increased  roughness  coefficient.  In 
some  instances  practically  no  difference  in  capac- 
ity in  a  newly  dredged  channel  may  result  due  to 
erosion,  after  a  certain  amount  of  erosion  has 
taken  place,  as  was  found  to  be  the  case  for  the 
experiments  conducted  at  Trenton,  Tenn." 

For  actually  measuring  the  discharge,  the 
gauging  stations  were  with  few  exceptions  lo- 
cated on  single-span  bridges  so  that  there  was 
no  interference  with  the  natural  How  of  the  wrater. 
Where  suitable  bridges  did  not  exist  at  desirable 
sections,  temporary  suspension  foot  bridges  were 
constructed  spanning  the  ditch.  At  one  site  a 
cable  was  used,  from  which  the  carriage  carrying 
the  observers  was  suspended. 

The  velocity  measures  were  made  with  a  small 
Price  current  meter.  They  were  made  at  inter- 
vals of  2> feet  across  the  stream  for  the  smallest 
channels,  at  5-fo<Jt  intervals  for  medium-sized 
channels,  and  at  10-foot  intervals  for  the  largest 
channels.  At  each  measuring  point  the  velocity 
was  determined  at  the  surface,  mid-depth  and  the 
bottom  of  the  stream.  In  a  few  instances  the 
velocity  was  measured  at  0.2  and  0.8  of  the  depth. 

Carefully  made  soundings  were  obtained  dur- 
ing low-water  stages  at  the  velocity-measuring 
points  and  also  wherever  a  decided  change  in 
the  perimeter  of  the  channel  took  place.  As  a 
check  on  these  measurements  and  to  detect  any 
changes  due  to  silting  or  erosion,  soundings  were 
made  also  at  the  time  of  the  velocity  measure- 
ments. 


Macadam  is  "Pavement"'  in  Pennsylvania 

In  cases  brought  to  trial  in  certain  cities  of 
Xew  York  state,  if  we  remember  correctly,  it  has 
been  decided  that  macadam  is  not  a  "pavement" 
as  that  term  is  used  in  the  laws  which  provide 
that  property  owners  can  be  assessed  for  the 
cost  of  onlv  one  pavement,  and  that  repairs  and 
renewals  must  be  paid  by  the  city  at  large.  The 
city  of  Pottsvillc,  Pennsylvania,  is  now  con- 
fronted with  the  necessity  of  repaying  to  Market 
street  property  owners  the  amount  which  they 
had  paid  to  the  city  as  an  assessment  of  benefits 
in  connection  with  paving  that  street  with  wood 
block. 

It  seems  that,  when  the  city  endeavored  to 
assess  all  property  owners  for  their  share  of  this 
pavement,  some  of  them  refused  to  pay  the 
assessment,  claiming  that  the  macadam  which 
they  had  already  paid  for  constituted  a  pavement 
under  the  law  and  that,  therefore,  they  could  not 
be  assessed  for  any  further  paving.  This  view 
was  upheld  by  the  Schuylkill  county  court  and 
also  bv  the  Superior  and  Supreme  courts,  all 


deciding  that  the  council  had  no  power  to  levy 
an  assessment  for  a  pavement  where  the  property 
owners  had  already  paid  for  macadam  in  front  of 
their  properties. 

The  legal  snarl  is  by  no  means  settled,  how- 
ever, since  it  was  found  that  council  had  no 
power  to  return  money  that  had  been  paid  into 
the  treasury:  some  claiming  that  they  cannot 
do  so  even  if  the  legislature  has  passed  an  act 
enabling  them  to  do  so. 

In  spite  of  this  experience  of  Pottsvillc,  it  is 
said  that  a  number  of  cities  in  the  state  arc 
assessing  the  cost  of  repaving  streets  under 
similar  conditions. 


Cause  of  Waves  in  Asphalt  Pavements 

In  the  July  '.'lib  issue  of  Public  Wouk.s  we 
published  an  article  calling  attention  to  the  fact 
that  English  engineers  have  been  showing  an 
appreciation  of  American  practice  and  paying 
considerable  attention  to  the  methods  used  in 
this  country,  recommending  many  of  them  for 
adoption,  in  the  July  22nd  issue  of  the  London 
paper  therein  quoted  from  we  find  the  following 
letter,  in  which  the  American  type  of  asphalt  . 
roller  is  described  as  being  superior  to  the  Kng- 
lish  type. 

( Tn   tlii-  EiSil  ir  of  M  i:\iiiiv\i-  F.nv.i.nkf^im.    >xp  Tin 

S.W'ITAUV  KlU'ORD.) 

Sir— The  correspondence  on  this  subject  is  highly  in- 
teresting and  most  instructive.  Hut  1  cannot  a.rce  with 
"Asphalt  in  your  last  issue,  who  appears  to  conclude  that 
there  is  only  one  cause  governing  the  corrugation  "r 
uavincss  of  asphalt  roads.  There  are.  in  my  opinion,  scv- 
irn!.  of  which  the  following,  a*  one  who  has  supplied  and 
laid  a  very  considerable  number  of  thousands  of  yards, 
arc  examples,  viz. :— (H  Improper  laying  of  the  material 
with  workmen  of  insufficient  experience,  for  the  material 
should  be  laid  at  a  given  temperature.  If  it  is  allowed 
to  fall  below  a  minimum  temperature,  the  material  will 
come  out  in  a  lumpy  state  from  the  vans  delivering  it  on 
•he  road.  (2)  The  iron  rakes  for  levelling  out  the  ma- 
terial are  not  made  sufficiently  hot  to  penetrate  into  the 
asphalt,  the  consequences  being  that  the  raking  out  of  the 
lumps  is  not  effected.  They  are  scratched  over  only,  and 
corrugations  result.  <t)  Improper  types  of  rollers  it s c t i 
for  oiling  asphalt  macadam  arc.  in  my  opinion,  another 
cause  of  corrugations.  That  this  is  so,  I  have  proved 
when  laying  asphalt  macadam  into  two  adjacent  roads 
with  two  different  types  of  rollers,  viz.,  one  of  the  Knglisli 
type,  where  the  engine  is  built  above  the  level  of  the 
wheel  ,t\Us;  whilst  the  other  was  of  the  American  type 
"f  rollir,  with  the  engine  below  the  level  of  the  axles,  and 
so  low  indeed  that  it  is  only  about  sin.  clear  of  the  ground. 
Much  superior  results  were  obtained  with  the  latter  roller, 
although  the  conditions  as  regards  the  composition  and 
the  heating  of  the  material,  etc.,  were  similar.  The  presence 
of  corrugations  in  the  former  and  their  absence  in  the 
latter  were  very  perceptible.  H>  Another  cause  of  trouble 
arises  from  excessive  thickness  of  the  material,  producing 
unequal  compression.  The  standard  thickness  of  :tVa  in. 
in  two-coat  work  should  not  be  exceeded.  (.Vi  The  im- 
proper bonding  of  the  upper  and  losvcr  coats  is  another 
cause  leading  to  the  formation  of  corrugations  If  the 
lower  or  under  coat  is  of  too  coarse  material,  then  the 
upper  or  carpet  coat  material  is  driven  into  it.  The 
proper  gauging  of  the  materials  of  the  two  coats  is  most 
important,  and  especially,  too,  is  the  combination  of  the 
gauges  of  sands  in  the  upper  or  carpet  coat. 

These  arc.  in  my  experience,  some  of  the  causes  which 
bad  to  the  corrugations  or  wavincss  in  asphalt  macadam. 
Yours  faithfully. 

July  t:th.  U>20.  1\'"A[>  rtriUJFj). 
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Hydraulic  Fill  Construction 
of  Huffman  Dam 


Deficiency  of  fine  material  for  core  supplied   by   excavating  hillside  with 
monitor  and  sluicing  it  to  core  pool  at  minimum  cost. 


The  building  of  the  Miami  Conservancy  works 
furnishes  the  most  recent  and  important  illus- 
tration of  the  construction  of  great  earth  dams 
by  the  hydraulic  fill  process  that  has  been  de- 
veloped since  its  first  use  many  years  ago  in 
placer  mining. 

The  conduct  of  the  Miami  Convcrvancy  work 
under  the  charge  of  an  able  board  of  designing, 
supervising  and  consulting  engineers  that  have 
made  thorough  investigations,  analyses,  experi- 
ments and  tests,  has  done  much  to  advance  the 
theory  and  practice  of  construction  by  this  meth- 
od and  to  govern  them  by  rational  considera- 
tions and  practical  operations.  Careful  studies 
have  indicated  the  causes  of  failures  of  some 
previous  hydraulic  fill  dams  and  have  shown 
their  remedies.  Accurate  observations  and  rec- 
ords of  the  progress  of  the  work  have  also  dem- 
onstrated the  stability  of  the  work  in  progress, 
and  provided  data  from  which  the  ^engineers 
have  been  able  to  modify  the  designs  and  opera- 
tions so  as  to  secure  safe  and  economical  results 
under  varying  conditions. 

In  the  construction  of  the  Huffman  dam,  diffi- 
culties that  were  anticipated  before  the  work  was 
commenced  have  been  met  and  successfully  sur- 
mounted by  a  method  here  described,  which 
varied  the  character  of  the  material  used,  im- 
proved and  reduced  the  total  cost.  This  was 
accomplished  by  supplementing  the  original 
supply  of  material  by  a  second  supply  and  by 
varying  the  details  of  the  methods  employed  for 
handling  it. 

The  five  great  conservancy  dams  in  the  Miami 
valley  are  all  being  built  by  the  hydraulic  fill 
method,  as  described  at  some  length  in  the  May 
8  and  1*>  issues  of  PcisLrc  Works.  As  there 
stated,  there  are  three  essential  elements  in  each 
dam — the  levees,  beaches,  and  core.  The  correct 
proportioning  of  the  core  to  the  other  elnients 
of  the  dam  is  of  vital  importance  because,  if  the 
core  is  too  thin,  it  is  likely  to  lack  water-tight- 
ness, and  if  too  thick,  it  may  burst  through  the 
sides  of  the  dam  before  the  original  scmi-Huid 
consistency  becomes  hardened  to  its  final  char- 
acter. In  the  conservancy  dams,  the  thickness 
of  the  core  at  any  point  is  made  approximately 
equal  to  the  distance  from  that  point  to  the  top 
of  the  dam,  thus  making  the  maximum  thick- 
ness not  more  than  one-fifth  of  the  width  of  the 
dam  base. 

Great  care  was  exercised  in  selecting  the  ma- 


terials for  the  Miami  dams,  which  were  chosen 
in  accordance  with  indications  given  by  test 
borings  sunk  to  explore  the  subterranean  strata, 
and  in  accordance  with  the  position  of  the  ma- 
terial relative  to  the  dam  and  the  facility  of  ex- 
cavating and  transporting  it. 

In  the  case  of  the  Huffman  dam,  the  principal 
borrow  pit  was  located  in  the  bottom  of  the 
valley  just  above  the  dam  site,  where  the  graded 
material  secured  for  the  levees,  the  beaches  and 
the  core,  was  lacking  in  a  sufficient  proportion 
of  fine  material  for  the  last  named.  As  the  dam 
progressed,  the  water  delivered  to  the  core  pool, 
which  was  kept  at  normal  height  and  width,  de- 
posited so  little  sediment  that  the  silt  thus  sup- 
plied was  insufficient  to  fill  the  interstices  be- 
tween the  particles  of  sand  and  gravel  in  the  re- 
taining embankments  and  the  latter  were  thus 
unable  to  keep  themselves  water-tight.  Conse- 
quently the  water  leaked  through  the  beaches 
and  levees  at  the  rate  of  about  6,000  gallons  per 


minute,  requiring 


jperation  of  a  15-inch 


dredge  pump  to  maintain  the  required  pool  level, 
and  caused  a  serious  deficiency  of  the  sedimen- 
tary deposit  necessary  to  bring  up  the  body  of 
the  core  to  its  required  position. 

The  obvious  remedy  for  this  difficulty  was  to 
provide  a  larger  proportion  of  fine  material  in  the 
gravel,  earth,  silt  and  sand  that  were  discharged 
through  the  pump  pipes  into  the  core  pool. 

It  would  have  been  possible  to  accomplish  this 
by  limiting  the  depth  of  excavation  in  the  bor- 
row pit.  but  at  a  considerable  increase  of  the  cost 
of  digging  and  transportation.  Another  method 
considered  was  by  steam  shovel  excavation  in 
a  clay  bed  at  another  point  and  the  transporta- 
tion of  this  spoil  to  the  hog-box,  where  it  could 
be  mixed  with  the  material  from  the  regular 
borrow  pit,  an  operation  which  also  involved 
considerable  expense  in  the  purchase  of  an  addi- 
tional plant.  Both  of  these  plans  were  abandon- 
ed in  favor  of  the  one  indicated  in  the  accom- 
panying diagram,  which  was  adopted  and  is  giv- 
ing excellent  satisfaction. 

An  hydraulic  monitor  was  installed  on  the 
hillside  at  a  point  about  200  feet  from  the  north 
end  of  the  dam  and  25  feet  above  it,  where  the 
soil  was  composed  of  2  to  8  feet  of  yellow  clay 
with  some  sand  and  gravel  and  4  to  12  feet  of 
hard  blue  clay  laminated  in  places  with  shale. 

The  monitor,  working  up  the  steep  slope,  ex- 
cavated 6  feet  or  more  of  this  surface  material 
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which  was  washed  down  to  the  bottom  of  the 
excavation  and  thence  sluiced  to  the  bottom  of 
the  hill  The  elevation  of  the  borrow  pit  and 
the  distance  from  the  dam  were  such  that  a  con- 
siderable portion  of  the  material  could  be  sluiced 
directly  to  the  core  pool.  The  remainder  was 
sluiced  to  a  sump  and  then  pumped  to  the  pool. 
KYDRAULICKIKG 

The  additional  core  material  is  excavated  by 
a  special  hydraulic  monitor  designed  with  a 
very  powerful  jet,  enabling  it  to  cut  through  the 
refractory  clay  and  shale  strata  and  supply  suf- 
ficient water  to  sluice  the  spoil  without  the  addi- 
tional low  pressure  stream  generally  supplied  for 
this  purpose. 

The  monitor  is  15  feet  long  and,  with  a  water 
supply  of  3,800  gallons  per  second  at  135  pounds 
pressure,  throws  a  5-inch  jet  with  a  muzzle  ve- 
locity of  HO  feet  per  second.  It  is  operated  by 
two  10-inch  centrifugal  pumps  connected  tandem 
with  the  outlet  of  one  discharging  into  the  suc- 
tion of  the  other,  and  each  operated  by  a  200 
h.  p.  motor. 

Water  from  the  Mad  river  is  supplied  through 
a  ditch  M  to  a  sump  S,  as  shown  in  the  plan 
and  diagram.  The  pumps  and  motors  located 
in  the  pump  house  D  deliver  through  the  high 
pressure  pipe  C  to  the  monitor,  which  was  first 
located  at  T  and  afterwards  at  U,  successively 
excavating  the  slope  up  to  the  lines  E,  F,  and  G 
which  is  bounded  its  upper  limits  on,  May  1st, 
June  1st  and  July  1st,  showing  the  relative  pro- 
gress of  the  work.  The  dotted  line  H  indicates 
the  possible  limit  of  the  borrow  pit,  which,  being 
governed  by  the  slope  at  which  the  excavated 
materials  can  be  delivered  by  sluicing  to  the  bot- 
tom of  the  pit  at  D,  is  determined  by  the  height 
and  horizontal  distances,  and  provides  for  only 
a  portion  of  the  material  required  to  complete 
the  dam. 

The  minimum  slope  of  the  flume  is  governed 
by  the  maximum  size  of  the  stones  carried 
through  it,  and  in  this  case  involved  a  grade  of 
i'4  per  cent  for  an  open  flume.  As  plenty  of 
15-inch  steel  dredge  pipe  was  available,  it  was 
substituted  for  the  ordinary  open  wooden  box 
flume,  reducing  the  frictional  resistance  to  the 
water  and  permitting  the  develop- 
ment of  pressure  head  in  the  lower 
part  of  the  flume  that  enabled  the 
outlet  to  be  extended  much  farther 
than  would  have  been  the  case 
with  an  open  trough. 

The  flume  commences  at  D  at  the 
bottom  of"  the  borrow  pit  and  runs 
in  a  straight  line  over  a  low  trestle 
to  a  convenient  point  on  the  dam, 
where  it  is  connected  with  the 
U-shape  distribution  pipe  that  sup- 
plies both  sides  of  the  core  pool.  The 
minimum  elevation  of  the  upper  end 
of  the  pipe  was  determined  by  the 
headway  required  above  the  Erie 
Railway  H,  and  the  highway  K. 
This  carried  it  well  above  the  top  of 
the  adjacent  cross  dam  protecting 


the  railroad  tracks,  beyond  which  the  'slope  is 
increased  to  8  per  cent,  providing  the  required 
velocity  and  discharge  through  the  horizontal 
distributing  pipe. 

This  borrow  pit  contains  a  preponderance  of 
fine  material  at  one  end  and  of  coarse  material 
at  the  other  end.  Where  the  material  is  about 
80  per  cent  clay  and  the  remainder  sand  and 
gravel,  it  can  be  transported  through  a  flume 
with  a  grade  of  1^4  per  cent.  In  other  places 
the  proportion  runs  up  to  25  per  cent  of  clay  and 
75  per  cent  of  sand  and  gravel  up  to  12-inches 
diameter  and  requires  the  il/2  per  cent  grade. 
All  kinds  of  material  are  thus  carried  through 
the  pipe,  which  is  laid  on  the  surface  of  the 
ground  except  where  supported  as  shown  on  the 
trestle. 

The  excavation  and  transportation  of  material 
from  the  borrow  pit  requires  the  services  of  only 
five  men— the  pump  man,  the  monitor  man,  a 
man  at  the  flume  inlet  to  keep  it  clear,  and  two 
men  at  the  discharge  end  on  the  dam,  except 
when  additional  help  is  required  for  a  short  time 
when  it  becomes  necessary  to  move  the  monitor 
from  one  location  to  another. 

The  plant  was  put  in  operation  about  May  1st 
and  has  proved  very  efficient,  requiring  few 
shut-downs  for  repairs.  The  supply  of  fine  ma- 
terial is  satisfactory,  as  proved  by  the  fact  that  a 
shut-down  of  42  hours  early  in  July  only  caused 
the  pool  level  to  be  lowered  about  2  inches  while 
before  the  installation  of  the  monitor  and  flume, 
a  shut-down  of  only  13  hours  lowered  the  pool 
1.9  feet. 

There  has  been  no  difficulty  in  maintaining 
the  top  of  the  core  at  its  proper  height  relative 
to  the  sides  of  the  dam  since  this  apparatus  was 
installed,  and  the  material  that  it  has  handled  has 
been  put  in  position  at  about  48  per  cent  of  the 
cost  of  placing  material  by  the  other  method  of 
excavating  and  pumping.  Unfortunately  there 
is  not  enough  material  available  on  the  hillside 
to  provide  for  the  entire  yardage  necessary  to 
complete  the  dam  and  it  is  therefore  used  only 
for  the  core  construction,  while  the  levees  and 
beaches  are  built  up  with  material  provided  by 
the  original  excavating  and  pumping  plant. 


LOCATION  OF  HORROW  PIT.  MONITOR  AND  PIPE  FLL'ME 
FOR  SLUICING  FINE  MATERIAL  TO  CORE  POOL 
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This  work  is  designed  and  supervised  by  the 
Miami  Conservancy  District,  Arthur  E  Morgan, 
chief  engineer,  andChas.  H.  Paul,  assistant  chief 
engineer.  It  is  described  in  the  Miami  Conser- 
vancy Bulletin  for  August,  from  which  our  illus- 
tration is  reproduced. 

Improvement  of  Oswego's 
Water  Supply 

Report  of  expert  engineers  recommends 
modified  lake  intake,  purification  plant, 
extension  of  mains  and  other  improve- 
ments. 


The  entire  water  works  system  and  situation 
of  Oswego,  X.  Y.,  have  recently  been  studied  by 
H.  Malcolm  Pirnie  of  the  firm  of  Hazen,  Whipple 
&  Fuller  of  New  York  City,  and  a  report  with 
recommendations  was  submitted  to  the  water 
department  during  the  latter  part  of  August  on 
the  basis  of  this.  The  water  department  has 
asked  the  common  council  to  call  a  special  tax- 
payers' election  for  the  purpose  of  obtaining  $90,- 
338  for  immediate  necessary  repairs  to  the  water 
system. 

The  two  most  important  changes  needed  in 
the  plant  are  made  necessary  by  damages  to  the 
intake,  which  extends  for  8.700  feet  into  the  lake 
to  an  intake  crib  in  76  feet  of  water;  and  by  a 
river  crossing,  from  leaks  in  which  considerable 
water  is  escaping. 

The  intake  pipe  is  reported  to  be  broken  off  at 
a  point  4,800  feet  from  shore  where  the  water  is 
only  37  feet  deep,  and  where  there  is  considerable 
danger  and  in  fact  certainty  that  sewage  im- 
purities from  the  river  which  flows  into  the  lake 
will  reach  the  intake  and  where  also  the  water 
is  warmer  in  summer  than  is  desirable.  Just  how 
the  intake  came  to  be  broken  at  this  point  is  not 
definitely  known,  but  the  engineers  believe  it  was 
caused  by  ice  piling  up  at  this  point  until  it 
formed  a'solid  mass  to  the  bed  of  the  lake  and, 
moved  by  wind  or  current,  carried  the  pipe  with 
it,  breaking  it  completely  off  at  one  point  and 
opening  up  leaks  at  other  points  as  well.  It  is 
found  that  the  inshore  4,800  feet  from  the  break 
to  the  pump  well,  is  not  tight  and  that  2  per 
cent  of  the  supply  enters  through  leaks  in  this 
distance.  The  temperature  of  the  water  occasion- 
ally rises  to  70  degrees  fahrenhcit  and  the  pollu- 
tion is  intermittently  serious. 

If  all  of  the  water  could  be  drawn  from  the 
intake  crib  through  a  tight  intake  pipe,  the 
physical  properties  would  in  general  be  excellent. 
Even  then,  however,  there  would  be  more  or  less 
danger  of  pollution  from  passing  boats  and  other 
sources  of  pollution. 

Chlorine  is  being  applied  to  the  water  now,  but 
the  engineers  recommend  that  an  additional  ma- 
chine be  provided  at  a  cost  of  $1,000,  that  $1,200 
be  appropriated  for  a  testing  laboratory  in  order 
that  the  condition  of  the  water  may  be  kept  track 


of  continuously,  and  that  $15,000  be  spent  in  a 
rock  fill  for  protecting  the  4.W0  feet  of  intake 
pipe  from  further  damage.  This  is  recommended 
only  as  a  temporary  remedy,  and  the  city  js 
urged  to  install  a  filtration  plant  as  soon  as  it 
finds  this  practicable.  Later,  if  it  is  thought 
worth  while  in  order  to  obtain  cooler  water  in 
summer,  the  outer  section  of  the  intake  could  be 
connected  with  the  inner  section,  although  such 
a  repair  made  in  deep  water  would  be  difficult  and 
its  permanency  problematical.  The  cost  of  re- 
pairing the  intake  pipe  would  be  about  one-half 
the  cost  of  filtration,  providing  that  it  was  at- 
tempted to  make  the  line  only  90  per  cent  abso- 
lutely tight. 

The  consumption  is  considered  to  be  excessive, 
being  over  200  gallons  per  capita  per  day,  due 
chiefly  to  leaking  fixtures.  It  is  recommended 
that  all  services  be  metered,  including  private  fire 
lines.  The  engineers  estimate  that  metering  at 
a  cost  of  $85,000  should  be  completed  at  once, 
but  the  department  confines  its  request  to  $15,000 
for  fire  line  meters  only. 

A  20  inch  river  crossing  is  known  to  be  leaking 
quite  badly  some  60  feet  from  the  shore  of  the 
river,  as  indicated  by  an  air  test,  but  without 
dredging  it  was  impossible  to  determine  definitely 
the  condition  of  the  pipe  at  this  point.  The  water 
department  includes  in  its  plan  for  immediate 
work  a  substitute  bridge  main  with  frost  proofing 
and  boxing  at  an  estimated  cost  of  $17,049. 

In  addition,  it  is  proposed  to  reinforce  the 
system  of  mains,  especially  by  substituting  larger 
mains  for  those  which  are  4  inches  or  less  in 
diameter,  at  an  estimated  cost  of  $21,072;  making 
improvements  at  the  pumping  plant  at  a  cost 
of  $4,500;  reservoir  fences  costing  $3,500,  and 
contingencies  estimated  at  $9,829. 

The  engineers  estimate  that  a  filtration  plant 
would  cost  $327,000,  exclusive  of  land,  and  that 
the  estimated  cost  of  all  of  the  improvements 
recomended  by  them  would  be  about  $500,000. 


Algae  in  Sacramento  River 

Citizens  of  Sacramento,  Calif.,  have  recently 
been  noticing  and  objecting  to  a  taste  and  odor 
in  the  water  supply,  which  is  obtained  from  the  ' 
Sacramento  river.  C.  G.  Gillespie,  of  the  filtra- 
tion division  of  the  city  engineering  department, 
has  reported  that  the  taste  and  odor  are  due  to 
algae.  It  is  a  more  or  less  common  experience 
for  various  cities  to  be  troubled  with  similar 
tastes  and  odors  from  algae  growing  in  un- 
covered reservoirs,  but  rt  is  not  so  common  to 
have  this  trouble  originate  in  rivers.  Both 
Anabena  and  Diatoms  have  been  found  growing 
throughout  almost  the  entire  length  of  the  Sac- 
ramento river,  this  being  attributed  to  the  long 
season  of  clear  water  which  the  river  has  ex- 
perienced, combined  with  a  seeding  of  the  river 
by  some  returned  drainage  from  rice  lands  and 
irrigated  areas. 

The  department  proposes  filtration  and  aera- 
tion for  removing  the  odors  and  tastes  as  well  as 
for  purifying  the  water,  it  being  suggested  that 
incidentally  the  aeration  by  spraying  will  have  a 
decided  cooling  effect  on  the  water. 
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Designing  Aqueduct  of  Winnipeg 

Water  Works* 

By  James  H.  Fuertes 

Studies  of  soil  conditions  and  of  special  designs  of  inverts  to  meet  the  various 
conditions;  the  formation  and  repairing  of  settlement  cracks,  and  the  water- 
tightness  and  cost  of  repaired  work. 


DESIGNS  OF  INVERTS:  FOUNDATION  CONDITIONS 

In  the  design  of  the  inverts  for  the  different 
sections  of  the  aqueduct  it  was,  of  course, 
recognized  that  the  soil  to  be  expected  in  the 
trench  bottoms  would  vary  from  a  semi-fluid 
mud  to  solid  rock.  A  large  percentage  of  the 
total  was  of  boulder-clay,  hardpan,  gravel,  and 
rock,  or  of  soft  soil  on  top  of  solid  materials 
above  described.  The  first  twenty  miles,  how- 
ever, was  through  a  prairie  country,  the  soil  of 
which  was  clay  deposited  from  sea  water  ages 
ago  and  practically  devoid  of  silt  or  ganular  ma- 
terials. This  clay,  however,  is  underlaid  with  a 
layer  of  gravel  and  boulders  resting  on  the  lime- 
stone rock  some  40  feet  or  more  below  the 
surface. 

This  soil  is  very  peculiar  and  uncertain  in  its 
action  under  loads,  and  many  serious  structural 
accidents  have  occurred  in  Winnipeg  and  vicinity 
as  a  result.  Its  compressibility  is  variable, 
depending  on  its  depth  below  the  surface  and  on 
its  water  contents.  It  appears  that  this  vari- 
ability is  due,  in  part,  to  the  action  of  frost  when 
leaving  the  ground,  and  to  drainage  and  evapora- 
tion of  its  water  content  during  the  dry  summer 
weather.  Frost  appears  to  pulverize  and  loosen 
up  the  soil  for  a  certain  variable  depth;  drying 
cracks  it  open,  sometimes  to  a  depth  of  a  few 
inches,  in  little  blocks,  hard  in  themselves,  but 
resting  on  a  softer  base.  Further  drying,  particu- 
larly if  covered  with  humus  or  soil,  sometimes 
opens  up  long  continuous  cracks  often  up  to 
three  inches  in  width  at  the  surface,  and  extend- 
ing down  several  feet.  When  in  this  condition, 
a  rain  will  fill  these  cracks,  cause  the  ground  to 
swell,  imprison  the  water  in  its  mass  and  force 
it  into  the  lower  strata,  maintaining  these,  more 
or  less  continuously,  in  a  condition  of  semi- 
fluidity.  Often  there  may  be  a  mat,  or  raft,  of 
dry  soil  on  the  surface,  many  feet  in  thickness, 
resting  on  lower  strata  in  a  state  of  saturation. 

Soil  tests  taken  from  a  dressed  surface,  which 
has  had  a  day  or  two  to  dry,  may  sometimes  give 
bearing  values  high  enough  to  satisfy  any  rea- 
sonable foundation  requirement.  The  same  soil, 
under  other  conditions  as  to  moisture,  will  flow 
under  pressure  like  putty.  Rut  its  worst  feature 
is  the  condition  of  continuous,  progressive  settle- 
ment under  a  constant  load,  and  greater  relative 
settlements  in  smaller  than  in  greater  depths 
below  the  natural  surface,  under  the  same  load. 
*  Continued  from  pap*  222. 


COMPRESSIBILITY  OF  CLAY  SOIL  AT  MILE  U 

This  is  shown  in  tests  made  at  Mile  13  (Dei 
con)  in  April  1016,  and  abstracted  in  the  follow 
ing  table : 

Dcpf  fi  of 

tut    area  LOAD  PER  SQ.  FOOT,  3.000  POUNDS 

below  Toul  Settlement  in  Feet  *t  End  of  D»y  No. 
natural 

nurfaee  1       2     J     4     5      6     7      8     9     10     II     12  13 

4  feet  .023  .024  .025  .02*  .028  .028  .031  .032  .032  .032  .032  .032  .032 

\  BS  SS  Z  :SS  3  :83  58  :S2  :S  SS  £  %  £  :£ 

Depth  of  LOAD  PER        FOOT  POUNDS 

"below"  TotafsetJlraent^n  iSet^it'End^Day  %«. 
nilnj.il 

(ttrface  1      2345678910    11     12  13. 

4  feet  .077  .090  .098  .101  .103  .103  .103  .103  .103  .103  .103  .103  .103 

5  feet  .076  .079  .081  .081  .082  .083  .084  .086  .086  .086  .086  .086  .086 
7  feet  .030  .031  .032  .033  .034  .035  .035  .035  .036  .037  .037  .037  .037 

From  the  above  it  is  seen  that  doubling  the 
load  per  square  foot  at  a  depth  of  4  feet  caused 
7>V\  times  the  settlement;  doubling  the  load  at 
5  feet  2^4  times  the  settlement;  and  doubling  it 
at  7  feet  depth  caused  a  settlement  of  1#  times 
that  under  the  original  load ;  also,  that  in  all  the 
holes  and  at  all  loads  the  settlement  at  the  end 
of  two  weeks  was  about  1J4  times  the  amount 
at  the  end  of  the  first  day. 

Repetitions  of  tests  at  other  times  showed  this 
same  general  condition  but  never  just  the  same 
total  amounts.  In  all  the  above  tests  the  ground 
was  free  from  frost  at  the  depths  tested,  but  was 
moist,  and  in  its  natural  condition  for  that  season 
of  the  year.  On  the  surface,  when  dry,  this  soil 
would  be  as  hard  as  a  good  road  surface,  and 
could  be  marked  with  the  heel  only  with  diffi- 
culty. 

VARIABILITY  IN  BEARING  POWER 

This  variability  in*  compressibility  introduced 
conditions  making  it  impossible  to  build  on  it 
any  continuous  structure  that  would  be  free  from 
cracks  when  finished.  The  variable  depth  of 
excavation  alone  would  produce  this,  as,  the 
weight  of  the  structure  being  the  same,  the  vary- 
ing compressibility  of  the  soil  at  the  different 
depths  disclosed  in  building  an  aqueduct  on  a 
uniform  grade  would  alone  cause  a  wave  to  travel 
lengthwise  of  the  aqueduct,  as  the  backfilling 
progressed,  resulting  in  transverse  cracks  and 
being  a  factor  in  the  production  of  the  longitu- 
dinal cracks.  No  cracks  appeared  in  the  aque- 
duct, either  invert  or  arch,  except  under  the 
weight  of  the  backfill  or  the  action  of  frost  on 
unprotected  work.  Generally  none  showed  with 
backfills  of  two  feet  or  less. 

These  conditions  were  foreseen  and  fully 
weighed  before  proceeding  with  the  design  and 
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construction  of  the  inverts.  Cracks  were  ex- 
pected in  this  part  of  the  work. 

Further  east,  soft  bottom  was  known  to  exist 
also  in  a  number  of  locations  of  short  lengtns. 
These  were,  during  construction  of  the  work, 
either  entirely  dug  out  and  refilled  with  water- 
settled  sand  and  gravel  fills,  or  else  rolled  em- 
bankments or  pile  foundations  were  used.  A 
very  few  unimportant  cracks  occurred  in  the  in- 
verts in  a  few  localities  so  treated. 

SPECIAL  INVERTS  KOR  VARYING  CONDITIONS 

In  some  places,  particularly  where  roads  and 
railroads  crossed  the  aqueduct,  the  section  was 
thickened  and  reinforced  with  steel  bars  to  dis- 
tribute the  weight  more  uniformly  over  the  entire 
width  of  the  base,  to  prevent  excessive  local 
settlement. 

Also,  where  ground  water  levels  were  so  high 
as  to  tend  to  float  the  aqueduct,  when  empty,  and 
where  the  backfilling  materials  were  very  light 
in  weight,  the  aqueduct  bottom  was  thickened 
sufficiently  to  add  weight  enough  to  resist  flota- 
tion of  the  tube,  and  the  bottom  and  arch  rein- 
forced, as  required,  against  water  pressure  from 
without  and  within,  as  well  as  for  backfill  loads. 

All  these  contingencies  were  foreseen  and  pro- 
vided for  in  the  preliminary  estimates  of  cost. 
No  special  allowance,  however,  was  made  in  these 
estimates  for  pile  foundations,  or  other  means  to 
secure  a  rigid  foundation  for  the  work,  through 
the  prairie  section  above  referred  to,  as  it  was 
the  judgment  of  the  engineers  making  the  orig- 
inal report  that  this  would  not  be  necessary. 

SETTLEMENT  CRACKS 

As  a  matter  of  fact,  troubles  from  settlement 
had  occurred  only  in  about  1.6  of  the  20  miles 
of  contract  30  of  this  treacherous  country ;  0.45 
miles  of  the  \7)i  miles  of  contract  31,  0.2  of  a 
mile  of  the  18.2  of  contract  32;  about  0.2  of  the 
16.1  of  contract  33,  and  about  0.02  of  a  mile  of  the 
13  miles  of  contract  34,  by  September,  1916,  prac- 
tically all  the  cracks  having  been  in  the  1915 
works. 

This  date  is  given  because  subsequently  a 
much  more  expensive  form  of  construction  was 
adopted  to  prevent  such  cracks,  the  changes  con- 
sisting of  using  8-inch  extensions,  or  footings,  on 
the  edges  of  the  invert,  to  reduce  the  maximum 
pressures  to  lower  amounts  on  poor  foundations, 
and  using  a  heavy  thicker  invert,  reinforced  with 
steel,  where  the  ground  was  less  hard  than  the 
best. 

REPAIRING  CRACKS 

None  of  the  work  above  referred  to  as  creacked 
was  taken  out  or  replaced.  Most  of  it  was  re- 
paired by  cutting  out  the  cracks  to  a  width  of 
about  half  an  inch  for  a  depth  of  2  inches  and 
packing  the  cracks  with  hammer-caulked  neat 
portland  cement,  put  in  very  dry  and  tamped 
very  solidly,  first  washing  all  loose  chips,  sand 
and  dust  out  of  the  prepared  cracks  with  water 
under  pressure. 

This  method  of  repair  made  a  very  strong 
tight  joint ;  in  fact  the  edges  of  the  crack  were 
knit  together  as  strongly  as  though  they  had 


never  been  broken.  Several  sections  of  invert,  in- 
cluding portions  of  these  joints,  have  been  cut 
out  and  tested.  The  cement  filling,  even  after 
having  been  in  place  only  two  or  three  days, 
adheres  so  strongly  to  the  concrete  that  when 
broken  the  break  was  generally  in  the  old  con- 
crete, sometimes  in  the  filling/but  never  at  the 
junction  of  the  two. 

WATER  TIGHTNESS  OF  REPAIRED  WORK 

Also,  to  test  the  tightness  of  the  aquduct  after 
repair,  a  number  of  sections  were  selected  and 
tested  ;  one  of  these,  270  feet  long,  was  purposely 
picked  out  to  include  the  most  seriously  damaged 
portion.  In  this  section  the  invert  had  several 
longitudinal  cracks,  some  open  */3  inch  at  the 
surface,  others  of  smaller  widths,  and  the  arch 
was  cracked  along  the  haunch  on  one  side  as 
well  as  along  the  top. 

Bulkheads  were  built  at  each  end  of  their  sec- 
tion, which  was  then  filled  with  water  to  the  level 
corresponding  to  a  rate  of  discharge  of  85  million 
gallons  per  day.  Daily  records  were  kept  of  the 
drop  in  water  level  for  some  months  and  the 
rate  of  leakage  was  found  to  be  less  than  5,000 
gallons  per  mile  of  aqueduct  per  day,  which  for 
this  size  of  aquqeduct,  equivalent  to  a  circle  8.1 
feet  diameter,  would  hardly  be  called  excessive 
for  a  cast  iron  pipe  line  with  caulked  joints.  The 
average  of  the  other  tests  gave  a  leakage  of  about 
one-third  that  amount. 

COST  OF  REPAIRS 

The  actual  cost  of  repairs  of  the  5,300  feet 
repaired,  including  labor,  materials  and  inci- 
dentals, was  less  than  half  a  dollar  per  foot  of 
aqueduct  repaired ;  in  fact,  about  $2,500  in  all. 

With  the  greater  experience  gained  both  by 
the  engineers  and  inspectors  and  by  the  contrac- 
tors' men  in  securing  more  thoroughly  compacted 
foundations,  particularly  along  the  sides  of  the 
inverts,  practically  all  invert  cracks  could  have 
been  eliminated  in  future  work  without  the  use 
of  heavy  reinforced  inverts. 

(To  Be  Continued) 


Automobile  Revenue  for  Highway 

That  motor  vehicles  pay  handsomely  towards 
the  construction  and  maintenance  of  highways  is 
the  opinion  of  R.  E.  Fulton  president  of  the 
International  Motor  Company,  manufacturers  of 
Mack  trucks.  He  estimates  that  in  1918,  motor 
vehicles  and  their  manufacturers  paid  respective- 
ly $150,000,000  and  $33,000,000  in  taxes,  for  li- 
censes and  for  other  government  and  municipal 
charges,  which  amounts  to  a  total  of  about  $25 
for  every  car  built. 

Out  of  2,500,000  miles  of  highway  in  the 
United  States,  only  6,250  miles  are  said  to  be 
satisfactory  for  heavy-duty  traffic,  and  for  this 
amount  of  improved  roadway,  the  motor  vehi- 
cles pay  at  the  rate,  if  all  their  revenue  was 
concentrated  on  it,  of  $24,000  per  mile  per  year, 
while  their  actual  payments  amount  to  $75  per 
mile  for  every  mile  of  highway,  good  and  bad, 
in  the  country. 
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Quicksand  Methods 

.^fuch  of  the  distrust  that  is  often  felt  for 
construction  work  below  ground  level  is  due  to 
the  general  fear  of  quicksand  in  making  and 
maintaining  excavations.  Although  it  may  be, 
and  frequently  is,  a  serious  menace,  it  is  often 
not  so  bad  as  feared,  and  under  most  conditions 
may  be  controlled  and  the  work  safclv  executed 
although  perhaps  at  an  increased  expenditure  of 
tune  and  labor. 

Ouicksand  is  at  its  worse  when  encountered  in 
large  quantities  in  an  excavation  below,  and 
especially  immediately  adjacent  to,  the  founda- 
tion-, of  existing  important  structures.  Given 
proper  experience  and  equipment,  even  this  con- 
dition may  be  successfully  handled,  as  has  been 
demonstrated  abundantly  by  foundation  work  in 
Xew  York  City  where  excavations,  have  safely 
been  made  100  feet  below  the  surface  in  quick- 
sand beds  underlying  the  foundations  of  adjacent 
lofty  buildings.  In  these  cases,  where  depth  and 
dimensions  were  extreme,  pneumatic  caissons 
have  generally  been  found  necessary  and  satis- 
factory often  less  elaborate  and  expensive  meth- 
ods serve  even  for  large  work  and  great  depth, 
and  since  quicksand  affords  a  satisfactory  foun- 
dation when  permanently  and  reliably  confined, 
it  sometimes  suffices  merely  to  carry  the  excava- 
tion below  the  probability  of  future'  adjacent  ex- 
cavations. 

I  or  isolated  work  where  plenty  of  time  and 
abundant  equipment  is  available,  the  construction 
can  usually  be  carried  out  bv  one  or  another  of 
various  methods,  provided  sufficient  care, 
patience,  and  good  judgment  are  exercised.  Of 
course,  with  important  work  or  where  the  diffi- 
culties are  unusually  great,  expert  engineers  and 
contractors,  experienced  in  such  construction, 
should  be  employed  or  consulted. 

bor  many  kinds  of  work  in  which  quicksand 
is  incidentially  encountered  and  no  great  depth 
or  mass  is  involved,  the  difficulties  can  generally 
be  overcome  by  simple  methods  selected  or 
modified  with  good  judgment  and  ingenuity,  and 
the  resolute,  resourceful  contractor  need  not  have 
much  fear  or  sustain  very  much  loss. 

Tn  such  cases  the  quicksand  can  generally  be 
dealt  with  by  confining  it,  draining  it.  maintain- 
ing equilibrium  of  pressure,  or  by  executing  the 
work  in  small  units  and  with  great  rapidity. 
Practical  operations  for  an  assumed  case  of  this 
sort  are  suggested  on  page  239. 

W  hen  quicksand  can  be  thoroughly  drained,  it 
ceases  to  be  quicksand,  and  becomes  one  of  the 
easiest  instead  of  one  of  the  most  difficult  sub- 
stances to  handle.  If  it  cannot  be  successfully 
drained,  it  may  be  counter-balanced  or  handled 
in  very  small  quantities  and  increased  rapidity 
that  permits  it  to  be  removed  and  permanently 
confined  by  successive  small  increments.  Num- 
berless variations  of  the  details  by  which  the 
work  may  be  executed  have  been  developed  and 
can  be  still  farther  multiplied,  always  affording 
a  fertile  field  for  ingenuity,  good  judgment  and 
economy. 
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The  Cost  of  High  Wages 

An  accurate  measure  of  the  cost  of  increased 
wages  is  afforded  by  the  statement  in  the  August 
Mid-Month  Review''  of  Business  issued  by  the 
Irving  National  Bank  of  New  York  to  the  effect 
that  the  wage  increases  just  granud  to  railroad 
employes  by  the  Railroad  Labor  Board,  will 
aggregate  $o26.000,00O-  a  year,  and.  coming  on 
top  of  many  previous  increases,  makes  the  total 
annual  railroad  payroll  $3,600,000,000,  an  amount 
more  than  twice  as  great  as  was  required  for 
the  same  purpose  in  1916  when  the  railroad  serv- 
ice was  much  better. 

This  is  entirely  consistent  with  the  well  known 
principle  that  increasing  labor  wages  to  an  un- 
usual amount  or  to  a  degree  enabling  the 
laborers  to  remain  idle  part  of  the  time,  greatly 
decreases  their  efficiency.  Nearly  or  quite  all 
of  the  large  employers  recently  questioned  in 
this  matter  agree  that  the  cost  of  executing 
given  units  of  some  kinds  of  construction  work 
is  now  four  times  or  more  as  great  as  it  was 
six  years  ago,  the  inevitable  result  of  increasing 
wages  100  per  cent  or  more,  usually  more,  ac- 
companied by  the  almost  universal  decrease  of 
efficiency  by  50  per  cent  or  more.  This  does  not 
take  in  consideration  the  much  larger  amount  of 
time  lost,  nor  the  dissatisfaction,  unreliability, 
and  greatly  increased  turn-over  of  labor. 


Good  Roads  Expenditures  in  1919 

According  to  a  report  by  the  Bureau  of  Census 
entitled  "Financial  Statistics  of  States — 1919" 
soon  to  be  issued,  of  the  §71,320,765  representing 
outlays  for  all  permanent  improvements  by  the 
forty-eight  states,  a  little  more  than  one-third,  or 
$23,845,093,  was  expended  for  the  construction  of 
new  roads  and  the  permanent  improvement  of 
existing  ones.  In  addition,  $24,180,975  was 
apportioned  by  the  states  to  their  counties,  muni- 
cipalities, and  other  minor  civil  divisions  for  use 
in  the  construction,  improvement  and  mainten- 
ance of  roads,  and  a  considerable  portion  of  this 
sum  was  employed  in  construction  and  perma- 
nent improvement. 

The  greatest  outlays  for  roads  by  individual 
states  were  reported  as  follows:  California, 
$4,891,094;  Ohio,  $2,721,708;  New  York,  $2,411,- 
690;  Oregon,  $2,163,479;  Pennsylvania,  $2,126,- 
442;  Michigan,  $1,753,883;  Utah,  $1,262,282; 
Maryland.  $1,101,556. 

Only  twenty-eight  states  expended  money 
directly  on  the  construction  and  improvement  of 
roads  during  the  fiscal  year,  but  a  number  of 
others  apportioned  sums  to  counties,  munici- 
palities, etc.,  which  was  spent  in  the  construction 
and  improvement  of  roads.  Seven  states,  how- 
ever, reported  neither  outlays  nor  apportionments 
for  these  purposes. 

During  the  year  the  net  indebtedness  increased 
3.5  per  cent  and  the  per  capita  net  indebtedness 
increased  1.9  per  cent,  averaging  all  of  the  states. 
During  the  same  year  the  total  value  of  public 
properties  increased  by  3.3  per  cent  and  the  per 
capita  value  by  1.6  per  cent. 


Dock  and  Warehouse  for  San  Francisco 

San  Francisco  is  planning  a  system  of  ship, 
rail  and  warehouse  facilities  on  the  water  front 
estimated  to  cost  $2,300,000,  the  plans  having 
been  adopted  by  the  State  Board  of  Harbor  Com- 
missioners in  the  latter  part  of  August.  The 
president  of  the  board,  John  H.  McCallum,  says 
that  the  project  is  superior  to  anything  existing 
in  the  United  States  and  that  it  will  provide 
facilities  for  handling  all  cargoes  of  grain,  cotton, 
seasonal  fruit  and  tropical  products  at  a  mini- 
mum cost.  Dockage  will  he  provided  for  the 
largest  ships.  The  warehouse  will  be  the  first 
multiple-story  dock  warehouse  on  the  Pacific 
coast.  It  will  be  six  stories  high.  816  feet  long 
and  will  provide  storage  capacity  for  40,000  tons 
of  freight. 


Riverside  Flooded  by  Rains 

Riverside.  N.  J.,  has  found  its  business  center 
flooded  several  times  recently  owing  to  the  un- 
usually heavy  and  frequent  rainfalls  during  the 
first  three  weeks  of  August.  Shoppers  and 
theatre  patrons  have  found  themselves  marooned 
in  stores  and  theatres  after  several  downpours, 
with  no  method  of  escape  except  by  wading 
through  a  considerable  depth  of  water  or  the 
use  of  taxicabs.  During  one  storm,  water  rose 
a  foot  above  the  floor  of  a  restaurant,  to  the 
great  discomfort  of  the  patrons. 

The  trouble  is  said  to  be  caused  by  the  fact 
that  the  storm  sewer  draining  the  central  part  of 
ihe  tow-n  is  entirely  too  small  and  the  township 
authorities  have  instructed  engineers  to  have 
work  begun  on  a  new  sewer  at  the  earliest 
possible  date. 


For  a  Boston -Fall  River  Canal 

Some  years  ago  it  was  proposed  to  build  a 
canal  from  Fall  River  to  Boston,  utilizing  the 
Taunton  river  as  a  part  of  the  route.  The  Taun- 
ton delegates  to  the  October  meeting  of  the 
Atlantic  Waterways  Association  will  urge  this 
project,  or  at  least  a  widening  and  deepening  of 
the  channel  of  the  Taunton  river,  giving  100 
foot  width  and  12  feet  depth  at  low  water. 

This  improving  of  the  Taunton  river  w^as  csti- 
mater  to  cost  $534,000  when  approved  some  years 
ago  by  the  War  Department,  but  would  probably 
cost  more  now.  The  cost  of  the  entire  project 
from  Fall  river  to  Boston  would  run  up  into  the 
millions  but  it  was  clcaimed  that  it  would  be  of 
great  benefit  to  the  eastern  part  of  New  England. 
If  the  Taunton  river  part  of  the  project  is  put 
through,  it  is  proposed  to  transport  goods  from 
Taunton  to  the  Great  Lakes  by  water,  using  the 
Taunton  river,  Narragansett  Bay,  Long  Island 
Sound,  the  Hudson  river  and  the  Eric  Canal. 
Although  the  route  is  longer  than  by  rail,  it  is 
clcaimed  that  the  rates  of  freight  transportation 
would  be  considerably  lower  and  the  time  not 
much  greater  than  rail  transportation  has  re- 
quired during  the  past  few  years. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."  .If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Excavating;  Foundati 

Methods  frequently  successful  with 
limited  deposits  of  quicksand  or  for  pits 
of  moderate  dimensions. 

In  making  excavations  for  foundations  such 
as  bridge  piers,  retaining  walls,  power  stations, 
water  works  and  sewer  plants,  or  trenches  for 
sewer,  gas  and  watermains,  deposits  of  quicksand 
are  sometimes  encountered  that,  unless  properly 
handled,  arc  likely  to  cause  serious  trouble  to  the 
contractor. 

If  the  excavation  is  very  deep,  if  there  is  a 
large  mass  of  quicksand,  if  the  work  is  otherwise 
delicate  or  of  great  importance,  or  if  adjacent 
structures  are  likely  to  be'  endangered,  thorough 
preliminary  investigation  should  be  made  and  the 
work  should  be  planned  and  executed  under  the 
direction  of  an  engineer  experienced  in  similar 
work. 

When  the  excavation  is  independent  of  exist- 
ing structures  and  is  of  moderate  dimensions,  as 
for  example,  for  land  piers  and  abutments  of 
small  highway  bridges,  foundation  piers,  in  wells, 
shafts,  or  for  short  sections  of  trenches,  it  may 
often  be  successfully  performed  with  simple 
equipment  and  ordinary  methods  provided  in  ad- 
vance or  selected  as  required  by  the  development 
of  the  work,  if  the  latter  is  carefully  and  con- 
servatively handled  by  an  experienced  ingenious 
ir.nn  even  though  he  has  not  previous  familiarity 
with  quicksand. 

TYPICAL  CASE 

What  is  a  safe  and  economical  way  to  com- 
plete, in  quicksand,  the  excavation  of  a  pit  12 
feet  deep  for  a  bridge  pier  with  an  8x26-foot 
footing?  The  pier  is  assumed  to  be  for  the  ap- 
proach span  of  a  light  steel  truss  highway  bridge 
and  is  located  on  level  ground,  about  2  feet  above 
water  level  and  50  feet  from  the  shore  line  of  a 
small  river  not  likely  to  flood  during  the  progress 
of  the  work. 

Consider  that  about  2  feet  of  fine  black  loam 
was  excavated  with  scrapers  down  to  a  bed  of 
sand  with  some  clay  and  gravel  that  extends  to 
a  depth  of  6  feet  below  the  surface ;  that  the  sand 
is  hard  and  solid  and  stands  up  with  a  vertical 
face  in  the  upper  part,  but  below  the  ground- 
water line,  about  3  feet  below  the  surface,  it  is 
very  wet  and  caves  in  with  the  flow  of  water; 
that  this  sand  was  excavated  by  hand  without 
great  difficulty  to  a  depth  of  about  2  feet;  that 


on  Pit  in  Quicksand 

the  trouble  from  the  water  became  worse  requir- 
ing two  hand  pumps  and  later  a  3-inch  gasoline 
pump  that  managed  to  keep  the  water  down; 
and  that  the  sides  were  faced  with  braced  sheet- 
ing boards. 

Assume  also  that  at  the  depth  of  6  feet  below 
the  surface,  the  sand  is  very  fine,  wet  and  of  a 
greasy  feeling,  and  (lows  into  the  excavation  as 
fast  as  it  can  be  dug  out.  If  a  small  hole  is 
excavated  a  foot  or  two  below  the  surface  of 
the  sand,  it  will  immediately  fill  with  water  and 
the  sand  will  boil  up  in  the  bottom,  soon  rising 
to  the  original  surface.  The  top  of  the  sand  is 
so  soft  that  the  men  sink  into  it  as  in  mud,  and 
excavation  has  been  suspended. 

This  quicksand  may  perhaps  be  part  of  the 
former  bed  of  the  river,  and  can  probably  be 
excavated  without  serious  difficulty  or  great  ex- 
pense. Possibly  the  stratum  may  be  only  2  or 
3  feet  deep,  in  which  case  it  can  be  easily  handled. 
If  it  is  much  deeper  it  will  take  more  time  and 
trouble,  and  if  it  is  very  deep  it  will  require  slow 
and  careful  work  that,  however,  should  be  man- 
aged without  very  great  difficulty  for  the  maxi- 
mum depth  of  6  feet  here  required. 

EXPLORATION 

The  first  thing  to  do  is  to  determine,  if  possible, 
the  depth  of  the  quicksand,  which  may  or  may 
not  be  easily  accomplished.  If  it  is  shallow  and 
underlaid  by  a  stratum  of  gravel,  hard  sand,  clay 
or  other  hard  material,  indications  will  be 
secured  by  soundings  with  a  ^-inch  steel  rod 
or  its  equivalent,  driven  down  a  few  feet  which 
will  show  clearly  when  it  reaches  hard  bottom. 
If  this  is  found  to  be  at  about  the  same  elevation 
all  over  the  excavation,  it  will  show  the  limit  of 
the  quicksand  well  enough,  but  if  it  does  not 
encounter  resistance  or  obstruction,  the  quick- 
sand may  extend  to  a  still  greater  depth  or  it 
may,  without  being  apparent,  change  at  any  point 
to  sand  that  is  not  quicksand. 

If  this  is  uncertain,  better  indications  may  be 
obtained  by  driving  down  a  good-size  steel  pipe, 
say  4  inches  in  diameter,  and  excavating  the 
interior  with  a  spoon,  small  scoop,  or  bag  on  the 
end  of  a  pole,  thus  bringing  up  samples  that  will 
show  the  character  of  the  soil  to  as  great  a  depth 
as  the  pipe  can  be  driven  and  excavated.  Driving 
this  pipe  or  even  a  larger  one  will  also  be  useful 
in  providing  a  sump  through  which  to  pump 
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down  the  ground  water. 

SHEETING  AND  DRAINING 

If  hard  bottom  is  found  within  10  or  15  feet 
of  the  top  of  the  quicksand,  the  pit  should  be  pro- 
tected by  a  continuous  wall  of  sheet  piles  driven 
completely  around  it  and  reaching  down  to  pene- 
trate the  hard  stratum  if  possible.  This  sheeting 
must  be  as  nearly  water-tight  as  possible,  and 
may  be  temporary  or  permanent  and  of  wood  or 
steel  according  to  the  contractor's  facilities  and 
the  estimated  final  cost  and  salvage.  Light  steel 
piles  will  drive  easier,  make  a  tighter  wall,  and 
have  greater  salvage  than  wood.  They  can  be 
driven  with  a  light  air  hammer  or  a  drop  ham- 
mer. Wooden  sheeting  probably  cannot  be 
driven  with  as  light  a  hammer  as  will  suffice  for 
the  steel  and  probably  cannot  be  pulled  and  re- 
driven  or  salvaged  to  as  good  advantage,  if  at 
all. 

If  the  piles  are  carefully  driven  and  penetrate 
to  hard  bottom,  it  will  probably  be  possible  to 
lower  the  ground-water  level  by  pumping  from 
one  or  more  sumps  so  that  the  quicksand  can  be 
excavated  to  subgrade  without  great  difficulty. 
In  some  instances  this  may  even  be  acomplished 
without  sheeting  but  is  likely  to  be  very  slow  and 
expensive.  If  the  leakage  through  the  sheeting 
is  great,  it  will  be  better  to  make  the  excavation 
in  several  transverse  sections,  each  carried  down 
to  the  required  depth  before  the  next  is  com- 
menced: and  in  each,  stop  the  leaks  by  patching, 
plugging,  puddling,  etc..  as  they  are  exposed. 

SECTIONAL  EXi  VVATluN  AND*  ('<  >N(  KKTI  NG 

If  the  sheeting  is  not  driven  to  hard  stratum, 
or  it  the  pumping  does  no!  dry  out  the  quicksand 
and  the  bottom  boils  up  badly,  it  will  probably 
be  best  to  make  the  excavation  in  very  small  suc- 
cessive sections,  completing  each  and  sealing  the 
bottom  with  concrete  before  commencing  the 
adjacent  one. 

I  his  substantially  amounts  to  sinking  a  num- 
ber of  separate  pits,  from  3  to  6  feet  wide  ac- 
cording to  conditions  and  the  convenience  of 
the  men.  Kach  , pit  should  be  enclosed  tempor- 
arily with  sheeting  driven  down  by  hand  if  more 
convenient,  and  kept  a  little  below  the  bottom  of 
the  excavation  as  the  work  progresses,  and 
should  be  drained  by  pumping  through  a  sump 
or  a  well  point  driven  in  one  corner. 

By  rapid,  continuous  work  of  two  or  three  men 
over  a  small  area  thus  protected,  the  small  pit 
can  be  carried  down  6  feet  and  must  immediately 
be  sealed  by  covering  the  bottom  with  concrete 
thick  enough  to  have  sufficient  weight  to  over- 
come the  upward  pressure  and  hold  the  quick- 
sand down.  If  this  is  not  practicable,  the  con- 
crete should  be  at  least  12  or  IS  inches  in  thick- 
ness and  may  have  inserted  a  short  length  of 
old  pipe  reaching  through  the  quicksand  and  pro- 
jecting vertically  above  ground  water  level  to 
relieve  the  pressure.  After  the  concrete  has  been 
deposited,  the  water  should  not  be  pumped  out 
of  the  pit  until  the  entire  excavation  has  been 
completed.  After  the  completion  of  one  pit, 
another  may  be  excavated  and  concreted  in  the 
same  way,  and  so  on.  until  the  entire  excavation 
is  finished,  two  or  more  gangs  working  simul- 


taneously on  different  pits  if  necessary.  After 
the  excavation  has  been  finished  it  should  be 
pumped  out,  and  the  vent  pipes,  if  any,  cut  off 
and  securely  plugged.  The  remainder  of  the 
footing  may  then  be  concreted  in  the  dry,  and 
the  sheet  piles  salvaged  or  left  permanently  in 
position. 

New  York  Buys  Motor 
Trucks  by  the  Hundred 

Two  hundred  and  twelve  motor  trucks 
and  seventy-five  motor  flushing  machines 
for  the  Department  of  Street  Cleaning. 


New  York  City  on  August  20  received  bids  for 
212  gasoline  trucks  and  75  motor-driven  street 
fl ushers,  and  awarded  the  contract  a  few  days 
later  to  The  White  Company.  The  contract  price 
for  the  trucks  without  Hushing  equipment  was 
$1,215,790.55. 

The  specifications  call  for  gasoline  motor- 
driven  trucks  with  four  wheels,  rear  wheel  drive, 
front  wheel  stear,  engine  under  hood,  to  be  used 
by  the  Department  of  Street  Cleaning.  The  body 
to  be  a  back  dumper  of  steel  construction  with  a 
capacity  of  lf>2  cubic  feet  (water  level  measure- 
ment), operated  by  power  hoist.  The  truck  to 
be  nominally  of  5  tons  capacity.  Xo  manufac- 
turers were  allowed  to  bid  who  had  not  been  en- 
gaged in  the  manufacture  of  motor  trucks  and 
motors  for  trucks  for  at  least  eight  years  or 
which  did  not  have  at  least  100  of  its  make  of 
chassis  of  5  tons  or  greater  capacity  in  operation 
in  the  United  States,  each  of  which  had  given 
at  least  75,000  miles  of  service.  Moreover,  the 
company  must  have  had  in  operation  for  at  least 
six  months  prior  to  the  time  of  bidding  and  still 
have  a  service  station  within  15  miles  of  the 
Manhattan  Municipal  building  equipped  with 
spare  parts  for  5-ton  trucks,  at  which  stations 
are  inspectors  for  the  purpose  of  inspecting,  at 
regular  periods,  chassis  which  arc  in  operation 
in  this  vicinity. 

•  The  engine  was  required  to  be  a  4-cylinder, 
4-cycle  engine  which  will  develop  not  less  than 
35  brake  h.p.  at  governed  speed,  suspended  at 
three  points.  The  specifications  described  in 
detail  the  requirements  of  all  features-  of  the 
engine  and  chassis.  As  an  illustration:  "Front 
axles  and  rear  axles  shall  be  of  carbon  or  alloy 
steel,  suitably  heat  treated,  and  shall  have  mini- 
mum physical  characteristics  as  follows:  elastic 
limit  60.000  pounds  per  square  inch;  ultimate 
strength.  80.000  pounds  per  square  inch;  elonga- 
tion, lf>  per  cent:  reduction  of  area,  45  per  cent; 
Brinell  hardness,  200." 

The  wheels  were  required  to  be  of  steel  disc 
tvpe  or  steel  spoke  type;  the  tires  single  36x6 
front  and  not  less  than  dual  $6x6  rear,  to  be  of 
high  profile,  solid  base,  pressed-on  type. 

The  dumping  body  is  to  be  built  throughout  of 
steel  not  less  than  3-16  inch  thick,  so  designed 
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that  it  and  the  hoist  may  be  easily  dismounted 
so  that  the  chassis  may  be  used  for  carrying  a 
flushing  equipment.  The  body  is  to  be  designed 
for  Mde  loading  with  ash  cans  and  provided  with 
6-inch  hinged  sides,  the  hinges  being  so  placed 
that  when  the  sides  arc  down  they  will  not  in- 
terfere with  the  rolling  of  ash  cans.  When  the 
hinged  sides  are  up,  the  loading  height  over  the 
rear  wheels  must  not  exceed  63  inches  when  the 
truck  is  loaded  with  10,000  pounds.  The  body 
is  not  to  exceed  86  inches  in  side  measurement. 
The  body  is  to  be  so  constructed  that  it  will  carry 
10  cubic  feet  of  water  without  reaching  the  bot- 
tom edge  of  the  tail  gate.  The  tail  gate  shall  be 
tight  closing  and  operated  from  the  driver's  cab. 
The  body  must  dump  to  an  angle  of  not  less  than 
45  degrees  from  the  horizontal.  There  will  be 
suitable  metal  rings  or  eyelets  along  the  sides 
and  ends  of  the  body  by  which  to  fasten  on  a 
canvas  cover. 

Each  truck  has  a  dash  bracket  for  attaching 
a  standard  push  snow  plow.  The  truck  is  fitted 
with  four  shovel  racks  or  hooks. 

Tin-  compu  ted  truck  will  be  required  to  show 
its  ability  to  travel  with  a  load  of  10,500  pounds 
and  with  the  additional  weight  of  a  driver  and 
one  other  man,  over  a  specified  mute  which  is 
approximately  14  miles  long  and  includes  several 
severe  grades,  the  steepest  of  which  averages  9.8 
per  cent  for  2,000  feet,  making  the  run  in  90 
minutes  without  excessive  healing  in  any  part 
and  without  showing  evidence  of  weakness.  In 
addition,  each  chassis  and  dumping  body  and 
equipment  will  be  tested  on  house-to-house  col- 
lection for  a  period  of  not  more  than  6  days,  in- 
cluding the  carrying  and  dumping  of  7  tons  of 
sand  without  showing  evidence  of  weakness. 
The  manufacturer  must  guarantee  that,  for  a 
period  of  one  year,  he  will  replace  all  broken 
parts  and  make  all  repairs  that  may  be  required 
or  made  necessary  by  reason  of  defective  design, 
materials  or  workmanship,  without  any  cost  to 
the  city. 

In  addition  to  the  truck,  75  flushing  equip- 
ments were  called  for,  there  being  two  alternate 
bids,  one  tor  "flushing  equipments  complete, 
based  upon  driving  the  pump  with  power  taken 
from  the  truck  engine,  or,  by  means  of  a 
separate  motor.  Any  bids  made  under  this  alter- 
nate must  be  based  upon  furnishing  the  latest 
and  most  improved  type  of  engine,  pump  and 
equipment  complete  used  by  the  manufacturer  of 
the  Hushing  equipments."  Tn  either  case,  the 
flushing  equipments  must  be  so  designed  that 
they  can  be  removed  and  replaced  by  the  dump- 
ing body,  or  vice  versa.  The  former  of  these 
alternatives  was  the  one  contracted  for. 

The  water  tank  is  to  be  an  oval  tank  with  a 
capacity  of  not  less  than  1,200  gallons,  with  at 
least  two  bafllc  plates,  suitably  supported  on 
cradles  attached  to  the  frame  of  the  chassis.  It 
shall  be  of  not  less  than  No.  7  U.  S.  Standard 
gauge  and  withstand  a  static  pressure  test  of  45 
pounds.  The  pumps  must  be  capable  of  deliver- 
ing 350  gallons  per  minute  with  35  pounds  pres- 
sure at  the  flushing  nozzle  when  the  motor  is 
running  at  its  governed  speed.     Four  power 


W  ORKS  941 

flushing  nozzles  and  2  sprinkler  heads  will  be 
furnished  in  suitable  locations,  the  flushing 
nozzles  being  "so  arranged  as  to  discharge  water 
on  the  street  at  an  angle  which  will  effectively 
clean  all  classes  of  street  pavements  now  in  use 
in  the  city  of  New  York  and  the  stream  shall  be 
effective  for  a  distance  of  6  feet  with  two  nozzles 
operating  in  the  same  direction."  All  levers  for 
control  of  nozzles  and  sprinkling  heads  will  be 
located  convenient  to  the  driver  of  the  truck  so 
that  one  man  may  both  drive  and  operate  the 
machine.  Each  nozzle  and  sprinkling  head  will 
be  provided  with  a  separate  control. 


Immigration  Notes 

International  Labor  Office 

Under  the  terms  of  the  treaty  of  Versailles,  the 
International  Labor  Office  is  under  the  control 
of  a  governing  body  of  twelve  members  repre- 
senting Belgium,  Germany,  Switzerland,  Spain, 
Argentina,  Canada  and  Denmark,  six  members 
elected  by  delegates  to  the  International  Labor 
Conference  held  in  Washington,  November,  1919, 
and  six  delegates  representing  employers. 

At  present  the  International  Labor  Office  is 
divided  into  two  principal  divisions,  diplomatic 
and  scientific.  The  diplomatic  division  will 
negotiate  with  the  different  governments,  em- 
ployers' organizations  and  trade  unions  for  the 
ratification  of  the  conventions  adopted  by  the 
International  Labor  Conference,  the  most  im- 
portant of  which  are  the  six  that  were  adopted 
at  \\  ashington  and  'which  limit  the  hours  of 
work  in  industrial  undertakings  to  8  in  the  day 
and  48  in  the  week.  The  scientific  division  will 
collect  information  on  the  social  and  economic 
problems  of  the  world  and  publish  it. 

There  are  also  six  technical  sections,  employ- 
ment, seamen,  agriculture,  Russian  inquiry,  social 
insurance  co-operation,  and  emigration.  The 
emigration  and  employment  sections  are  co-op- 
crating  with  the  International  Immigration  Com- 
mittee on  the  problem  of  reciprocity  of  treat- 
ment of  worker  immigrants.  A  commission  has 
been  appointed  to  report  measures  adapted  to 
regulate  the  migration  of  workers  out  of  their 
own  states  and  to  protect  the  interest  of  wage 
earners  residing  in  states  other  than  their  own. 


It  is  reported  that  on  account  of  strikes  in  the 
mining  districts  of  Salamanca,  Spain,  large 
parties  of  workmen  have  decided  to  leave  the 
country  and  that  many  of  them  will  come  to  the 
United  States.  In  a  village  in  the  province  of 
Guadalajara,  every  male  adult,  except  the  mayor 
who  is  aged,  has  decided  to  emigrate  to  the 
LTnited  States,  and  will  soon  be  followed  by  their 
families. 


Dispatches  from  Danzig  state  that  there  are 
now  in  that  city  at  least  50,000  Jews  ready  and 
waiting  to  immigrate  to  the  United  States. 
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During  the  week  ending  August  28th,  80,690 
aliens  arrived  at  the  port  of  New  York  and  on 
August  28th,  all  records  were  broken  by  the 
inspection  of  15,438  immigrants  at  Ellis  Island 
while  3,253  were  still  awaiting  inspection.  Com- 
missioner of  Immigration  Wallace,  who  has 
often  been  quoted  as  expressing  his  opinion  to 
the  effect  that  great  numbers  of  immigrants  are 
waiting  to  come  from  Europe  and  that  it  is  only 
a  question  of  enough  ships  to  bring  them  here, 
added  to  it,  that  from  information  received  from 
many  ship's  agents,  he  believed  that  a  still 
greater  number  of  immigrants  would  arrive  on 
the  week  ending  September  4th,  during  which 
several  big  steerage  carrying  vessels  were  due  to 
arrive  and  were  coming  fully  loaded. 


That  efficiency  and  production  depend  on  able 
management  as  well  as  on  the  work,  was  empha- 
tically stated  by  Mr.  C.  S.  Bundesman,  superin- 
tendant  of  the  piece  work  department  at  Hog 
Island,  who  states  that  through  his  experience 
with  more  than  200,000  men,  he  believes  that  pro- 
duction requires  enthusiasm,  and  if  the  proper 
interest  is  developed,  and  labor  properly  directed 
and  compensated,  construction  can  be  increased 
50  per  cent  or  more. 

He  said  that  before  putting  into  effect  at  Hog 
Island,  a  system  of  profit  sharing,  the  average 
cost  for  labor  alone  of  electrical  installation  on  a 
ship  was  from  $17,000  to  $35,000  and  that  within 
a  month  after  profit  sharing  began,  the  average 
cost  for  this  work  dropped  to  $4,000  and  has 
remained  there  ever  since. 


Cinder  Concrete  Blocks  for  Wall* 
and  Pavements 

The  V.  S.  Counsul,  S.  P.  Forbus  at  Brest, 
France,  reports  the  resumption  there  of  the  war 
suspended  business  of  making  concrete  blocks 
with  cement  and  crushed  cinders. 

These  are  specially  used  in  pavements,  walls, 
cellar  floors  and  for  general  construction  pur- 
poses for  which  they  are  cheaper  than  clay 
bricks.  Interior  plaster  and  exterior  stucco 
adhere  well  to  them,  and  in  the  vicinity  of  Brest 
they  are  especially  valuable  for  their  resistance 
to  'the  great  humidity  that  causes  brick  walls 
there  to  drip  condensation  water. 


State  and  Government  Clash  Concerning 
Road  Employees 

Under  the  statutes,  the  Fiscal  Court  of  any 
county  in  Alabama  may  empower  overseers  of 
road  work  to  summon  any  citizens  of  a  county 
to  do  road  repair  work,  except  citizens  of  incor- 
porated cities  and  clergymen.  The  men  cannot 
be  required  to  work  more  than  two  days  in  one 
week  or  six  days  in  one  year  except  in  cases  of 
emergency.  They  are  paid  at  the  rate  of  $2.50  a 
day.  or  the  work  may  be  accepted  in  payment  of 
taxes. 

A  short  time  ago  seven  civilian  employees  of 


Camp  Henry  Knox  were  summoned  by  the 
officials  of  Meade  county  to  leave  work  at  the 
camp  and  perform  road  work.  The  military 
authorities  contended  that  the  men,  being  gov- 
ernment employ  ees,  were  exempt  from  wqrking 
on  county  roads.  The  respective  rights  of  the 
military  authorities  and  the  state  in  this  matter 
are  to  be  decided  by  the  courts. 


Expediting  Transportation  of  Construction 
Materials 

An  important  help  for  contractors  who  are 
suffering  from  delayed  shipments  that  are  not 
relieved  by  ordinary  efforts  has  been  provided 
By  the  co-ordination  of  representative  construc- 
tion and  material  men  with  the  railway  leaders. 

At  the  suggestion  of  Mr.  Daniel  H.  Willard, 
chairman  of  the  Advisory  Council  of  the  Associa- 
tion of  Railway  Executives,  made  to  Hon.  Wil- 
liam X.  Calder,  chairman  of  the  Special  Senate 
Committee  on  Reconstruction  and  Production, 
during  his  testimony,  a  committee  of  representa- 
tives of  the  construction  industry  in  Greater 
Xew  York  has  been  organized  for  the  purpose  of 
acting  directly  with  the  association  of  Railway 
Executives  in  securing  the  prompt  movement  of 
construction  material  essential  to  the  public  in- 
terest. 

It  is  believed  the  work  of  this  committee  will 
go  far  towards  relieving'  the  acute  housing  short- 
age in  Greater  Xew  York.  The  committee  con- 
si;«ts  of  the  following: 

Dr.  J.  T.  Duryea,  president  of  Pierce,  Butler 
&  Pierce  Manufacturing  Corporation,  Chairman ; 
J.  H.  Burton,  president  of  J.  H.  Burton  Lumber 
Company:  James  C.  Ewing,  president  of  Good- 
win  Gallagher  Sand  and  Gravel  Company ;  J. 
Sherlock  Davis,  president  of  Cross,  Austin  &  Ire- 
land Lumber  Company;  F.  L.  Cranford,  contrac- 
tor; C.  J.  Curtin,  president  of  the  Farnam 
Cheshire  Lime  Company;  T.  X.  Gilniore,  vice- 
president  of  the  Dwight  P.  Robinson  Company; 
Calvin  Tomkins.  President  of  the  Tomkins-Covc 
Stone  Company:  C.  A.  Crane.  Secretary-  Con- 
tractors' Association;  Ronald  Taylor,  president 
Ronald  Tavlor  Company.  Headquarters  at 
Room  1005,'  29  West  39t'h  Street.  Telephone, 
Vanderbilt  4600. 

The  committee  is  prepared  to  receive  applica- 
tions for  assistance  in  expediting  the  movement 
of  construction  materials  from  point  of  origin  to 
destination,  in  cases  where  the  ordinary  routine 
methods  have  failed,  and  where  the  public  in- 
terest is  at  stake. 

The  committee  especially  requests  that  appli- 
cations be  made  to  it  only  aft«r  the  usual  methods 
have  failed  to  produce  desired  result.  The  sug- 
gestion of  the  organization  of  this  committee  by- 
Mr.  Willard  indicates  the  determination  on  the 
part  of  the  carriers  to  use  the  present  facilities 
of  the  railroads  as  far  as  possible  to  relieve  cases 
where  the  emergency  is  greatest.  The  committee 
requests  tin-  co  operation  of  associations  and 
trade  journals  connected  with  the  construction 
industry. 
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John  George  Leyner 

(There  are  few  if  any  engineers  who  are  so  well  qualified 
as  W.  L.  Saunders  to  understand  and  appreciate  the  high 
character  and  great  engineering  and  commercial  achieve- 
ments of  J.  G.  Leyner.  The  following  appreciation  has 
been  condensed  from  a  memoir  prepared  from  Mr.  Saund- 
ers' personal  knowledge  of  Mr.  Leyncr's  career  and  is  as 
inspiring  as  authoritative.) 

John  George  Leyner,  of  Denver,  Colo.,  was 
killed  by  an  automobile  accident  near  Denver 
on  August  5,  1920.  Mr.  Leyner  was  an  Ameri- 
can genius  of  exceptional  ability,  a  pioneer  in 
rock  drilling  and  mining  appliances  and  an  in- 
ventor who  has  contributed  much  to  the  indus- 
trial progress  of  his  age.  No  man,  in  fact,  has 
done  as  much  in  the  past  generation  to  advance 
the  art  of  removing  rock.  Through  his  inven- 
tions the  rock  drill  has  passed  from  the  percus- 
sive stage,  involving  machinery  of  heavy  weights, 
where  the  rock  drill  has  become  a  thing  but 
little  larger  than  a  pneumatic  tool. 

To  make  a  rock  drill  on  the  piston  plan  and 
reduce  its  weight  to  a  point  consistent  with  prac- 
tical handling  in  mines  and  stopes,  to  simplify 
it  in  its  mechanism,  and  to  make  it  stand  up 
against  hard  usage,  were  problems  that  taxed 
the  best  energies  of  inventors  between  1870  and 
1900.  Henry  C.  Sergeant  came  to  the  front  and 
is  the  recognized  leader  in  the  perfection  of  the 
piston  type  of  drill. 

Mr.  Leyner  was  the  first  to  attack  this  sys- 
tem. .  .  .  He  advocated  and  patented  the  use  of 
the  piston  as  a  hammer  only,  to  strike  the  end  of 
the  steel  or  an  intervening  medium  connected 
with  the  steel.  He  introduced  a  water  jet  through 
the  piston  into  a  bit  for  clearing  the  hole 
cuttings.  His  system  patent  was  taken  out  in 
1903  and  his  method  patent  in  1904. 

Incorporating  the  Leyner  Engineering  Works 
in  1902,  Mr.  Leyner  built  shops  at  Littleton, 
Colorado,  soon  thereafter.  Engaged  in  develop- 
ing a  new  and  radical  principle,  he  encountered 
many  obstacles,  mechanical  and  financial.  .  .  . 
For  a  period  of  12  years,  in  spite  of  difficulties 
and  successful  attacks  made  upon  his  drill  by  the 
old  and  leading  companies  —  The  Ingersoll- 
Scrgeant  Drill  Company  and  the  Rand  Drill 
Company,  Leyner  stuck  to  his  guns,  until  in  1911 
the  Ingersoll-Rand  Company  took  over  all  his 
patents  and  inventions,  transferred  the  manufac- 
ture to  their  works  at  Phillipsburg,  and  the 
Leyner-Ingcrsoll  type  of  drill  was  from  that 
time  a  standard.  .  .  .  The  "Jackhammer,"  which 
might  almost  be  placed  in  one's  overcoat  pocket, 
is  built  on  the  Leyner  principle.  This  is  the 
most  generally  used  rock  drill  of  today,  not  only 
in  America  but  throughout  the  world.  The  wa- 
ter Leyner,  now  known  as  the  Leyner-lnger- 
soll,  is  now  widely  used,  displacing  entirely  the 
old  piston  type  of  drill  for  mining  and  tunneling. 
It  holds  the  world  record  for  fast  tunnel  driving. 

Lcyner's  other  inventions  include  the  drill 
sharpener,  now  recognized  as  the  simplest  form 
of  sharpener  and  the  one  most  widely  used 
throughout  the  world.  It  has  been  estimated 
that  this  sharpener  is  used  for  sharpening  about 
90  per  cent  of  all  the  machine-sharpened  steel  in 


the  world.  Leyner  also  invented  the  "Little 
Tuggcr"  hoist  used  in  mines  and  ship  yards. 
He  built  the  original  machines  used  for  produc- 
ing shredded  wheat.  His  latest  invention  is  the 
"Linapcde"  or  Leyner  Farm  Tractor.  He  was 
engaged  in  the  development  of  this  tractor  at 
the  time  of  his  death. 

Mr.  Leyner  was  born  in  Boulder  county,  Col- 
orado, in  1860,  being  the  first  white  child  born 
in  that  county.  He  was  the  son  of  Mr.  and  Mrs. 
Peter  A  Leyner.  He  leaves  a  widow  and  three 
adopted  children. 

A  product  of  the  great  West,  Leyner  was  a 
man  of  strong  physique,  a  worker  with  his  hands 
and  his  head,  .  .  .  Like  most  inventors,  his  main 
strength  was  mechanical,  though  unlike  most 
inventors  his  vision  was  laid  on  practical  lines 
and  in  advance  of  conventional  things. 

The  mining  industry  owes  much  to  Leyncr's 
genius,  the  world  much  to  the  mining  industry. 
To  have  reduced  the  cost  of  removing  rock  and 
ore.  as  Mr.  Leyncr  has  done,  is  an  achievement 
which  should  place  him  at  the  front  among 
America's  great  inventors. 


Chicago's  Street  Traffic  and  Pavements 

The  city  council  of  Chicago  has  appointed  a 
committee  with  Alderman  Oscar  Olsen  as  chair- 
man to  consider  what  can  be  done  to  prevent  the 
destruction  of  the  city's  pavement  by  traffic.  Mr. 
Olsen  is  quoted  as  saying  that  heavy  trucks  are 
ruining  the  streets  of  the  city  and  that  thousands 
of  dollars  of  damage  is  being  done  by  them  every 
day.  He  states  that  the  question  to  be  solved 
is  whether  Chicago  should  "take  a  backward 
step  by  legislating  these  heavy  vehicles  from  the 
street^.  Wnuld  such  a  stand  be  a  goud  one  for 
the  city  to  take?  Progress  demands  these  rapidly 
travelling  and  heavy-capacity  vehicles. — Instead 
of  driving  them  from  our  streets,  should  we  not 
rather  decide  on  a  more  up-to-date  and  compre- 
hensive plan  of  future  street  building  that  will 
make  our  thoroughfares  sufficiently  strong  to 
withstand  the  strain  of  these  heavy  vehicles?" 
He  believes  that  the  present-day  heavy  vehicle 
traffic  is  reducing  the  life  of  the  city's  pavements 
by  more  than  50  per  cent.  One  street  is  cited 
which  was  paved  with  a  surface  that  was  expected 
to  have  a  life  of  at  least  ten  years  but  which 
was  practically  destroyed  in  two  years. 

Under  such  conditions,  it  is  of  course  impera- 
tive that  something  be  done.  We  suggest 
whether,  in  adapting  pavements  to  this  heavy 
truck  traffic,  the  trucks  should  not  at  the  same 
time  be  required  to  confine  themselves  to  the  use 
of  certain  designated  thoroughfares  in  order  that 
the  heavier  and  consequently  more  expensive 
pavement  may  be  confined  to  these  thorough- 
fares. If  this  could  be  done  it  would  probably 
reduce  the  number  of  streets  which  must  receive 
the  heavy  pavement  by  at  least  75  per  cent. 


The  preparation  of  a  city,  plan  for  Dubuque, 
Iowa,  is  urged  by  city  manager  O.  E.  Carr,  mayor 
Tames  Alderson,  and  commissioner  Louis  Brede. 
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Recent  Legal  Decisions 


CONTRACTOR  OH  COST  PLUS  MUST  EXERCISE  GOOD  FAITH 

The  New  York  Appellate  Division  holds,  Title 
Guarantee  &  Trust  Co.  v.  Pam.  182  N.  Y.  Supp. 
S24,  that  a  contract  to  do  work  upon  a  basis  of 
cost  plus  a  stipulated  commission;  does  not  mean 
that  the  contractor  has  a  right  to  expend  any 
amount  of  money  he  may  sec  fit  upon  the  work, 
regardless  of  the  property,  necessity,  or  honesty 
of  the  expenditure,  anil  then  compel  repayment 
by  the  other  party,  who  has  confided  in  his  in- 
tegrity, ability  and  industry.  While  statements 
as  presented  by  the  contractor  may  make  out  a 
prima  facie  case  of  its  right  to  recover  the  amount 
shown  thereby,  accompanied  by  vouchers  and 
proof  of  payment,  proof  may  be  introduced  to 
completely  destroy  the  value  of  the  statements 
and  vouchers  and  open  the  question  as  to  what 
was  the  real  cost  of  the  work,  honestly,  effi- 
ciently, and  properly  done.  In  an  action  on  notes 
for  work  done.  Riven  to  a  contractor  under  an 
agreement  that  there  should  be  no  waiver  of  the 
maker's  right  to  investigate,  and  that  over- 
charges should  be  deducted,  the  evidence  was 
held  to  establish  reckless  and  fraudulent  expendi- 
tures by  the  contractor's  employees,  and  that  the 
reasonable  value  of  the  work  was  approximately 
$70,000,  instead  of  about  $130,000,  as  claimed  by 
the  contractor  and  therefore  the  defendant  was 
entitled  to  a  deduction  of  about  $50,000. 

SURETY  LIABLE  TO  CONTRACTOR  FOR  LACK  OF  REASON- 
ABLE CARE  TO  MIMIMIZE  COST  OF  COMPLETING 
CONTRACT 

A  contractor,  O'Kellcy,  contracted  with  a  city 
to  construct  a  wharf  and  dock,  executing  surety 
bonds  to  secure  performance.  After  he  had  partly 
performed,  the  city  canceled  the  contract,  upon 
the  ground  that  he  was  unable  to  complete  it 
because  of  financial  embarrassment.  The  surety 
was  notified  and  elected  to  complete  the  con- 
tract in  order  to  protect  itself.  O'Kellcy  sub- 
sequently sued  the  surety  for  $12,608.35,  the 
difference  between  the  amount  received  by  the 
suretv  from  the  city  and  the  reasonable  cost  of 
completing  the  work ;  and  for  $3,500  the  value 
of  tools  and  implements  belonging, to  him  which 
the  surety  used  in  doing  the  work. 

Judgment  for  the  contractor  was  affirmed  by 
the  Texas  Court  of  Civil  Appeals  Lion  Bonding 
&  Suretv  Co..  v.  O'Kellcy.  220  S.  \Y.  1115,  for 
the  following  reasons.  Assuming  that  the  surety 
company  had  the  right  to  take  over  and  com- 
plete the  contract,  it  did  not  follow  that  the 
contractor  then  had  no  further  interest  in  its 
fulfillment.  He  was  still  liable  personally  for 
its  performance  according  to  the  original  terms. 
The  defendant's  right  to  undertake  its  comple- 
tion was  that  of  a  surety  acting  for  its  own  pro- 
tection. Tn  a  lease,  when  the  surety  undertook 
to  complete,  the  contract,  it  became  an  agent  or 
trustee  for  the  contractor.   It  owed  him  the  duty 


of  using  reasonable  economy  and  ordinary  care 
and  diligence  in  the  performance  of  that  trust. 
Had  the  surety  elected  to  leave  the  work  done 
under  its  own  immediate  supervision,  it  would 
have  been  its  legal  duty,  not  only  to  proceed  in 
good  faith  in  the  execution  of  the  contract,  but 
to  exercise  reasonable  care  and  economy  in  the 
purchase  of  material  and  the  employment  of 
labor.  The  surety  did  not  escape  that  duty  by 
letting  the  contract  to  construction  company. 
It  could  not  arbitrarily  agree  to  a  sum  for  the 
completion  of  the  work  regardless  of  the  condi- 
tions undtr  which  the  contract  was  made.  If 
the  contractor's  allegations  were  true,  the  surety 
failed  to  exercise  the  proper  degree  of  care, 
diligence  and  economy  in  letting  the  contract  to 
the  construction  company,  and  the  evidence  was 
such  that  the  jury  might  have  concluded  that 
the  surety  carelessly  let  the  contract  to  the  con- 
struction company,  not  only  for  more  than  it  was 
reasonably  worth  to  perform  that  work,  but  for 
more  than  it  could,  by  the  exercise  of  reasonable 
diligence,  have  secured  a  contract  for  that  pur- 
pose. There  was  evidence  showing  that  other 
competent  contractors,  had  they  been  given  the 
opportunity,  could  and  would  have  completed 
the  work  for  several  thousand  dollars  less  than 
the  amount,  which  the  surety  agreed  to  pay  the 
construction  company. 


GOVERNMENT  CONTRACTORS  NOT  EXEMPT  FROM  SUITS 
FOR  INFRINGEMENT  OF  PATENTS 

The  Circuit  Court  of  Appeals,  Third  Circuit, 
holds.  Electric  Boat  Co.  v.  Lake  Torpedo  Boat 
Co.,  Fed.  670.  following  the  decisions  of  the 
Supreme  Court  of  the  United  States  in  William 
Cramp  &  Sons,  etc.,  Co.  v.  International  Curtiss 
Marine  Turbine  Co..  246  U.  S.  28,  and  Marconi 
Wireless  Telegraph  Co.  v.  Sermon,  246  U.  S.  46, 
38  Sup.  Ct.  275,  that  the  Act  of  Congress  of  June 
25.  1910.  giving  a  right  of  action  in  the  federal 
Court  of  Claims  to  a  patentee  whose  invention 
has  been  "used  by  the  United  States  without 
license,"  cannot  be  construed  as  vesting  the 
United  States  with  a  general  license,  nor  to  en- 
title a  contractor  for  government  work  to  appro- 
priate a  patented  invention  without  liability  for 
its  infringement. 


SURETY   ON    IMPROVEMENT   CONTRACTOR'S   BOND  NOT 
LIABLE  ON  NONLIENABLE  ITEMS 

The  bond  of  a  contractor  on  a  city  public  im- 
provement, which  undertakes  to  indemnify  the 
city  against  any  lienablc  items  which  would 
otherwise  become  a  charge  against  its  prop- 
erty, would  not  ordinarily  make  the  surety 
liable  for  any  claims  against  the  contractor,  al- 
though incurred  in  the  performance  of  the  con- 
tract, which  are  not  of  this  nature.  Massachu- 
setts Bonding  &  Ins..  Co.  v.  Chouteau  Trust  Co., 
C.  C.  A..  264  Fed.  793. 
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NEWS  OF  THE  SOCIETIES 


nil"  r  la.ifl — PACIFIC  COAST 
ASSOCIATION  OF  Fill  13  CHIEFS. 
Annual  convention  box  Antulu,  Cat. 
Secretary.  II.  W.  lsrlnghuri't.  SeatUo. 

Vt  .  i  I , . 

September  13-1T — \M  KICK  "AN  I'fli- 
LIC  HEALTH  ASst  h  "I  ATloN.  Annu- 
al meeting  San  Francisco.  Cal.  Sec- 
retary. A.  W.  Hcilrhh.  1«9  Masnaoliu- 
setts  avp..  Boston.  Ma**. 

Sept.  Ill-IH—  ENGINEERING  IN'STI- 
TI'TE  Oh'  CANAIiA.  Meeting  to  he 
held  at  Niagara  Kali*.  Ontario. 

Krptrnhi-r  30.2.1 — S<  H'THW  EST E 1 1 N 
WATF.lt  WORKK  ASSOCIATION.  An- 
nual convention,  St.  Charles  Hotel. 
New  Orleans.  La.  Secretary.  E.  L- 
Fulkerson.  Waco.  Texas. 

Sep«.  27-ttrt.  21— NATIONAL  SAFE- 
TY COUNCIL.  Ninth  annual  safety 
roiKtri'M  at  Milwaukee.  \V.  H.  Pra- 
ter, treasurer  anil  business  manaKer. 
16S  North  Michigan  avenue.  Chicago 
Oct.  11-14— AMERICAN  SOCIETY 
FOI1  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St  Loui*.  til 
Lincoln   Avenue.   Valparaiso.  |n<l. 

October    13-1.1  VMEEICAN  CIVIC 

ASSOCIATION.  Annual  conversion. 
Amherst.  Masn  S.<  retary.  E.  F  Mar- 
shall. I'ninn  Trust  nidg..  Washlnt;- 
tnn,  1>.  C. 

October  10-10 — AMERICAN  CopN- 
TPV  I  IKK  association.  Annual 
conference.  Sprlnuflehl,  Mass.  Presi- 
dent. Keiivon.  L.  Huttcrfleld,  Amherst. 
Mass. 

Oct.  1 1123 — INTERNATIONA  I.  AS- 
SOCIATION OF  WFNICIPAL  ELEC- 
TRICIANS. :T>th  annual  convention. 
New  Orleans.  I,n.  Secretary,  C.  It. 
tjeorsre.  llri-ston.  Texas. 

liee.  7-in — AM  Kl;  l<  'AN  POCIBTY 
OF  MKCH  XN'U'AI.  ENGINEERS.  An- 
nual nieetina.  New  York  Serrolary. 
W.  SSth  St..  New  York  CM  v. 
4mm.  3TI-2T.  Itrjl—THK  VMERICAN 
W,i.,n  PRESERVERS  ASSOCIATION 
Place  of  meet  Ink'  to  he  announced 
later. 


A.  Lane.  C.  F.  Mullen,  and  D.  W 
Swaty. 

Louisville  General  *  ontrnctors'  A»»" 
elation 

President,    D.    R.    Lyman.  Vice 


The  ninth  annual  convention  will  be 
held  at  St.  Charles  Hotel,  New  Or- 
leans, Sept.  10-2:!-  A  large  attendance 
is  expected  from  the  member  slates, 
Alambama,  Mississippi,  Loui>iana. 
Texas,  Missouri,  Arkansas,  Kansas, 
Oklahoma  and  New  Orleans  and  from 
many  other  parts  of  the  country. 
Anions  the  principal  subjects  pre- 
t'ollowing 


President  P.  K.  DeLeuil;  Treasurer,  tented   there   will   be  I 

C.  A.  Koerncr;  Secretary,  Geo.  A.  papers    and  addresses; 

Brinkc.  Sept.  21.  10  A.  M  .—Electric  Tower 

Mrntpkls,    Geaeral    Contractors'    A.-  for  Water  Pumping  — F.  D.  Mahoney, 

i.     -i        .""'.'""V?  .-      ,      ^  Birmingham,    Ala.    Euicicncy  versus 

President  I  .  L.  Mcknight;  Ot-ane  iV,|itics-Joc  H.  i>atu.rson.  " 

&   Mcknight;  Vice-President,  J.   L.  Practical  ,a|ks  „f  f,ve  minutes  each 


Faires ;  Treasurer,  J.  C.  Barker: 
Secretary,  E.  W.  G.  Mecrs ;  Di- 
rectors. James  Alexander.  J.  K.  Fai- 
rcs,  E.  G.  Hodges,  ,1.  M.  Reeves,  W. 
T.  Hudson,  E.  J.  Pearson,  L  T. 
Lindsey. 

\e*r  York   City  General  Contractor* 
Association 


minutes 

by  supcrinlctidents  and  members  of  (he 
Association  on  little  difficulties  that 
have  arisen  in  the  experience  and  the 
mctho  I  they  used  for  overcoming 
them.  J.  F.  Christy,  W.  F.  Hale, 
L.  M.  Medlenka. 
2   P.   M.— Water  Supplies  of  the 


President..  Walter  J     Drummond ;  u"^V      ^^VT^t  EwS 

1st  Vice-President.  Frederick  L.  I  ran-  feg^     fJL  I  t    H  ?/? 

ford;    2nd    Vice-IVeridcm    John  J  f^SSSi  Sn,,T*«"f 

Hagerty;  Treasurer.  C.  Aubrey  Nick-       „,.,:„„  ;„,.„<lm„,  ,,,  „ 

H«-  S.-creMrv   C     \    r„n»  •  l-'vero  a.  Pa>  ,nK  "n  cstnient  lo  meter  all  tire 

as,  bttrttary,  C.  A.  Crane,  Lxtcu-  ,;         The  upkeep  of  meter  and  advan- 

ttce  Committee,  Beaver  Engineering  &  ,  dcrivJ.l    |,v    ,W  ins£*,j0pl 

Contracting    Co.,     Borough    Asphalt  ,  "     s,        .,    P  ... 

DiebK  rwlrSTc'     hI'      ^<->-  22nd-Standardiza,io„  of 

Dicbtseh ,  FraSCr,  Brace  \  t  ;.  Hoi-  ,,,,(.rat„li;  arM,  maintenance  cost  record 

*°H f  ^  i1RO"p  *  T°%  '  "r0"  "''  wat"  works  sy«cm    L.  L.  Ballard. 

.v.Hawcrty,    nc,     P.    f.   Cox  Con-  popuIarizi„K  Water  -  K.   E.  McDon- 

traenng  Co.,  Inc.,  D<-«iion  Contracting  ,u.|| 
Co..   lCmpirc_  Engineering  Co.   Inc..     Round  Table  Talks : 


John  Monks  &  Sons,  Newman  &  Carey      H,,w  can  ,hc  watfr  w<>rk<.  mm  fts. 

rem  &  <ist  ,he  Stalc  Bl)ari,  of  Hcahh  )n 

Craw-  i,uuIjc  HcaUh  work?  MolUh| 

lord,  Inc.,   l  atnck  Mctiovcrn  \  C°  •        -  -™ 


Subway   Construction  C 
Tench  Co.,  Inc..  Frederick  I. 


IIIIWCIII'.K    OF    THE  ASSOCIATED 
<;E\Klt\l.  f  (CSTIt  VCTOIt!*  OF 

IJIKIIICA 
skron.  Ohio.  Ilnllilers'  Eveknaar 

President.  John  Clcmmer:  1st  Vice 
President.  Cha«.  Con ;  2nd  Vice- 
President.  Kay  Crisp;  Treasurer,  U. 
M.  Gill;  Sccrctarv,  J.  Brady;  Execu- 
tive Secretary,  Philip  P.  Gott ;  Di- 
rectors, Scott  Porter.  R.  C.  Arm- 
strong H.  P.  Cshill,  Claude  Wall.  H. 
S.  Clark.  W.  Pickard,  Clias.  Akers, 
T.  S.  McBrier,  W.  G.  Smith. 

Batata,    nnlldera'    Aasorlntloa  Ki. 
ehanae 

President.  Allan  I.  Holloway;  Vice- 
President,  Jr.seph  J.  Feist;  Treasurer, 
Townscnd  Carpenter:  Secretary, 
Frank  N.  Farrar. 

Ckleaao.  nnlldera'  Rveknaae 

President,  John  Griftiths;  Vice- 
President,  Summer  Sollitt :  Treasurer. 
John  W  Snyder;  Secretary,  E.  M. 
Crair/. 

r-kntlanooaa  rkapter  of  Ike  A.  G.  C. 

President.  W.  S.  Holmes;  Vice- 
President.  Baxter  Bender;  TrcaMirer, 
Mark  K.  Wilson;  Secretary.  Chas. 
W    Howard.  583-4  James  Bldg. 

(  Inetanall,    Cantraeiora*  Aaaoeintion 

President,  G.  E.  Jones;  Vice-Presi- 
dent. Eugene  Wagner ;.  Treasurer 
Wm.  S.  Scully,  Jr:  Secretary. 
Frank  Poling;  Executive  Board,  G. 
E.  Jones,  J.  M.  Quill.  A.  I.  Hcnkel 
and  D.  P.  Foley. 
Cleveland  rkapter  of  Ike  A.  G.  C. 

President.  las.  R.  Gloyd ;  Vice- 
President.  Chas.  II.  Strong;  Secre- 
tary, J.  T.  Haves:  Board  of  Control, 
James  R.  Gloyd,  Chas.  H.  Strong.  A. 


ing  of  all  employers.    The  necessity  in 

EaMern   Construction   Co..  Geo.  W.  bi|,s.  p.  U.  Bird.  L.  M.  Medlenka. 
Rogers  &  Co.  Smith,  Hauser  &  Mac-  w   H  Perkinson. 
Isaac,  Inc..  Allen  N,  Spooncr  &  Son, 
Inc..  Barth  S.   Cronin   Co,,  F.  E. 
Jonc>.   Stillman-Delchanly-Ferris  Co. 


Mrnrtnrnl 


t'lttshurab,  Pennsylvania 
Etekanae 

President.  D.  I".  Kirlie ;  1st  Vice- 
Presirlent,  Geo,  T.  Heppenslall,  2  nd 
Vice-President.  J.  Ciias.  Wilson;  Urd 
Vice-President.  W.  E.  Goldman;  4th 
Vice-President,  A.  J.  Schultz ;  Trea- 
surer, Eli  Abbott:  Council,  A.  W. 
Forsythe;  Secretary,  E.  M.  Tate;  Di- 
rectors, Eli  Abbott,  H.  A.  Bloedcl, 


Inaineera*  Association  of 
Illinois 

At  the  last  annual  meeting  of  the 
Structural  Engineers  Association  of 
Illinois.  Pres.  J.  G.  Giavcr  stated  that 
the  sole  purpose  of  the  association  is 
to  protect  the  rights  granted  to  struc- 
tural engineers  under  the  law  and  to 
secure  such  additional  rights  and 
privileges  as  could  be  had  by  later 
revision  of  law.  to  promote  the  busi- 
ness of  licensed  structural  engineers 


S?0,  £'  Keystone  LumW  Co.,  alMf  crea,e  a  iH.uer  public  understand- 


W.    E.   Goldman,  The   Barrett  Co., 


ing  of  the  importance  of  the  engineers* 


Geo.  T.  Hcppcii5tall,  Hcppenstall  and  acljvnjcs 

Marquis ;  Fred  Reln-le,  Axthelm  Flee-  He  said  that  solely  through  the 
trie  Co.,  D.  T.  Riftlc,  A.  J.  Schuti,  efforts  of  this  association,  the  rcvis- 
Schut7.  Schremcr  and  Clyde  Co;  Ross  jon  „|  thc  original  license  law  passed 
K.  Sefton,  S.  P.  Trimble,  \V .  F.  jn  i915  was  securr(|.  giving  to  all 
Irimble  and  Sons  Co.;  K.  J.  Chas.  structural  engineers  license  to  prac- 
Wtlton,  A.  and  S.  Wilson  Co.;  Hays  tice.  all  the  rights  and  privileges  that 
M.  Junkin.  W.  S.  Miller;  A.  Q.  the  association  ask. 
Starr.  Edward  Vero.  Through  the  elforts  of  the  associa- 

I'hiinrfripkla,  Master  Hnlldera'  k»-    tion,  the  Chicago  Building  Department 
ekanice  recognizes  thc  seal  of  a  licensed  cn^i- 

President,  Edwin  E.  Hollenback;  neer  as  e<|iial  to  that  of  an  architect. 
1st  Vice-President,  W.  Nelson  May-  Another  important  achievement  was 
hew;  2nd  Vice-President.  John  R.  securing  a  legislative  amendment  to 
WiffifaMj  3rd  Vice-President,  Ben-  the  general  lien  law  extending  full 
jamin  F.  lohn ;  Treasurer.  Geo.  J.  lien  rights  to  structural  engineers,  and 
Watson;  Secretary.  Harry  C.  Woods,  thc  reduction  of  the  annual  fee  for 
st.  Joseph  rkapter  of  a.  g.  c._       the  renewal  of  slate  licenses  from  $10 

President.  P.  P.  Buddy;  Vice-  to  $1.  Thc  practice  of  structural  enfri- 
President.  Sam  Hotc'ikiss ;  Treasurer,  nccring  by  one  not  duly  licensed  m- 
C.  P.  Norris;  Secretary,  E.  H.  Law-  volvcs  a  fine  and  penalty  for  each  day 
ton;  Executive  Secretary,  John  H.  of  practice,  making  such  illicit  opera- 
Vincent,  tions  extremely  unprofitable. 


Digitized  by  Google 


i\6 


PUBLIC  WORK  S 


Vol.  49.  No.  11 


New  Appliances 

Ucn  ribin*  New  Machinery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


1  \  K KWOOD  PAVENEXT  ftllOVTKH 

The  grouter  mixer  manufactured  by 
the  I-akcwood  Enginering  Company  is 
adapted  to  mixing  grout  tor  Hushing 
the  joints  of  granite  black  pavement. 
It  is  a  small  portable  machine  mounted 
on  a  steel  truck  with  two  wide-faced 
wheels  and  driven  by  a  gasoline  engine. 
Sand,  cement  and  water  are  supplied 
by  hand  and,  by  the  operation  of  the 
lever  shown  in  the  illustration,  the 
machine  discharges  into  a  steel  chute 


with  hooded  outlet.  The  chute  is 
pivoted  to  the  truck's  frame  so  that 
tt  can  be  swung  to  any  part  of  the 
pavement  and  is  supported  near  the 
forward  end  on  a  castor  so  that  it  can 
be  easily  revolved  to  any  position  and 
deliver  the  grout  totbc  flushing  gang 
that  sweep  it  thoroughly  into  all  the 
joints.  The  machine  docs  the  work 
much  more  thoroughly  and  economi- 
cally than  it  can  be  done  by  hand  and 
save  the  labor  of  several  men. 


Garages  are  made  in  8,  10  or  12-foot 
widths.  15  feet,  17  feet  6  inches  or  20 
feet  deep,  with  or  without  partitions. 
Summer  cottages  arc  made  in  3,  4  and 
5-room  sizes  and  can  readily  be  shift- 
ed from  location  to  location  without 
the  loss  of  even  one  bolt. 

Convenient,  comfortable  watchmen's 
houses  are  furnished  in  any  length  and 
width  multiples  of  2  feet  6  inches, 
with  a  standard  height  of  8  feet.  Inter- 
changeable doors  and  windows  can  be 
placed  wherever  desired.  A  copy  of 
the  catalog  will  be  sent  free  on  appli- 
cation. 


 PERSONALS  

Benedict,  R.  R.,  formerly  assistant 
superintendent  of  parks,  Kansas  City, 
Missouri,  has  been  appointed  assistant 
state  highway  engineer.  Illinois. 

Keith,  J.  C.  has  been  appointed  as- 
sistant chief  engineer  of  the  Essex 
Border  Utilities  Commission  with 
jurisdiction  over  the  water  supply, 
sewerage,  and  park  systems  of  seven 
municipalities  bordering  on  the  Detroit 
River. 

Andrews.  M.  O.,  general  manager  of 
the  Unit  Construction  Company,  died 
at  Falls  River,  Mass.,  Aug.  9. 

Miller,  \V.  F...  has  opened  an  engi- 
neering office  in  Madison,  \Yi>coiisin, 
for  investigations  ami  studies  of  steam 
and  electric  railway  ami  public  utility 
problems,  designing,  estimating  and 
supervising  construction. 

Dyatt.  A.  E.,  has  been  appointed 
resident  engineer  of  Kansas  Federal 
Aid  Froject  T.  Douglas  Co.,  Kans. 

Bonar.  S.  H.,  has  been  appointed 
city  engineer  of  Moundsville,  W.  Va. 

McDermott.  J.  R.,  has  been  appoint- 
ed assistant  division  engineer  of  West 
Virginia  State  Road  Commission,  with 
headquarters  at  Keyser,  W.  Ba. 

Miller,  W.  E.,  has  opened  an  engi- 
neering office  in  the  Pioneer  Block, 
Madison.  Wisconsin,_  spccilizing  in 
railway  and  public  utility  work. 

Siffcrlen.  C.  E.,  has  been  appointed 
instructor  in  forest  engineering  at  the 
New  York  State  College  of  Forestry. 
Syracuse.  New  York. 


PROBLEMS  THAT  CITIES 
ARE  STUDYING  WITH 
EXPERTS 


The  city  of  Baltimore  has  appointed 
a  Port  Improvements  Commission,  J. 
E.  Grcincr  at  the  head,  to  govern  the 
expenditure  of  $50,000,000  authorized 
by  the  Maryland  Legislature. 

It  has  also  appointed  a  general  im- 
provement commission  to  take  charge 
of  the  expenditure  of  $20,000,000  on 
street  paving  sewers  and  oilier  work. 

Matthcs,  G.  H..  has  been  appointed 
assistant  engineer  of  the  U.  S.  Engi- 
neer Office  at  Chattanooga.  .Tcnn  .  in 
charge  of  investigation  of  the  Ten- 
nessee River  with  special  reference  to 
water  power,  flood  control  and  min- 
eral resources. 


FLUSHING  GRANITE  BLOCK  PAVEMENT  WITH  GROUTER  MIXER 


111.  \  w    I'lll  IIKNTIAL,  BTKBL 
lit  II. DIM. 

Catalog  21  of  the  Waw-Knox  Com- 
pany describes  Blaw-knox  prudential 
steel  buildings  formerly  manufactured 
by  the  C.  D.  Pruden  Company,  and  for 
10  years  on  the  market.  After  a  long 
and  complete  investigation  of  various 
makes  of  standardized  sectional  steel 
buildings,  this  type  has  been  selected 
as  giving  the  most  complete  servlcn 
and  is  now  offered,  ready  for  immedi- 
ate shipment  and  erection  on  portable 
or  permanent  foundations,  adapted  to 
every  industrial  purposes  including 
light  manufacturing,  storage  and  ware- 
housing, machinery  housing,  bunk 
houses,  power  houses,  hospitals,  truck 
garages,  stockrooms,  mess  halls  and 
the  like. 

Among  the  industrial  plant  users  of 
Blaw-Knox  prudential  steel  buildings 
are  United  States  Government  Depart- 
ments. Western  Electric  Company, 
several  steel  ami  iron  companies  and 
many  individuals.  For  construction 
purposes  they  have  been  extensively 
used  for  many  years  by  a  number  of 
large  contractors  including  Limes 
Stewart  &  Company,  Degnon  Con- 
tracting Company  and  many  others. 
Many  electric  and  steam  railroads, 
and  municipalities  use  these  buildings 
for  freight  houses,  tool  houses,  storage 
sheds,  waiting  stations  and  other  pur- 
poses. Such  patrons  include  the  Penn- 
sylvania Railroad,  Brooklyn  Rapid 
Transit  Company,  cities  of  Pittsburg. 
Buffalo  and  others. 

The  frames  of  the  buildings  are 
made  of  standard  structural  steel  sec- 
tions, all  shop  connections  riveted  and 


all  field  connections  bolted.  The  t allo- 
cated sections  are  designed  for  a  mini- 
mum of  steel  connections  and  they  are 
standardized,  interchangeable  and  so 
simple  in  design  that  they  are  easily 
packed  and  transported  and  are  rapid- 
ly erected  by  unskilled  labor  in  charge 
of  a  competent  foreman. 

The  wall  and  roof  sheets  are  made 
of  specially  pressed  galvanized  sheet 
steel  in  2-foot  widths  and  the  wall 
sheets,  in  8.  10  and  IH-foot  lengths  arc 
bolted  top  and  bottom  to  the  steel 
framework.  The  wall  studs  are  made 
of  galvanized  sheet  metal  engaging  the 
wall  sheets  with  an  interlocking  joint, 
the  roof  rafters  are  similar.  The 
doors  have  styles  and  rails  of  wood 
covered  with  pressed  steel  and  may  be 
either  swinging  or  rolling.  The 
windows,  hinged  cither  at  top  or  bot- 
tom, can  be  located  wherever  desired. 
The  buildings  can  be  lined  with  wood 
or  wallboard. 

For  industrial  purposes,  the  build- 
ings are  from  20  to  50  feet  wide  and 
8  to  12  feet  high,  made  in  multiple 
lengths  of  10,  15  and  20  feet.  For 
contractors  there  is  provided  a  line  of 
standard  20x3()-foot  bunk  houses  fi- 
fed high  with  a  capacity  for  1*  single 
or  double  bunks  and  type  B,  BOxSOx- 
8  feet  high  for  20  bunks.  For  stand- 
ard field  offices  there  are  the  Quixet 
type  12x20  feet  by  8  feet  high  and  the 
Prudential  type  10x30  feet  and  8  feet 
high,  while  for  storage  buildings  the 
nine  standard  sizes  vary  from  1ft  feet 
wide  and  8  feet  hight  to  50  feet  wide 
and  12  feet  high  in  multiple  lengths 
of  10,  16  and  20  feet. 


PUBLIC 

WORKS. 


CITY 


COUNTY 

A  COMBINATION  OF 

'MUNICIPAL  JOURNAL"  and  "CONTRACTING' 


STATE 


SOlTII  PORTALS  ( )!•  I  I IJERTY.  Tl'XXEI..  I'll  TSUI"  K<  i!  I.  h'XC.W'ATK  )X  IX  BAD  R<  >CK 

Three  drifts  for  cant  tube,  (tip  r»t»  proU'«-tlon  on  hillside  above.    Heading  and  •IrlfliiiK  i-oinpletwl  for  ut<i  tub*. 

The  work  will  be  desrrlhed  In  a  later  Issue. 
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Can  you  imagine  a  better  looking  cofferdam? 


This  one  wat« 
made  from  I.acka- 

Mranna  Steel  Sheet 
Piling  that  had  al- 
ready been  used  on 
another  job 


When  Dubois  Bennett  tt  Sun.  Contractor*!  Schenec- 
tady. N.  Y..  were  awarded  the  contract  fur  building 

a  new  |>  imiTi:  station  for  tin'  American  Locomotive 
Company,  cm  Jin-  Mohawk  KiviT  hank.  I  hey  got  a 
report  from  us  recommending  a  tlesiralile  metliixl  lot 

■  ■  i s •  r i  .  tin-  the  foundations. 
The  arrangement  suggested  i>  shown  in  the  line  draw 

Lug.  The  preliminary  cage  <>i  bracing  was  con- 
structed, sunk  to  required  depth,  additional  piers  built 

above  it.  and  the  whole  used  first  as  a  guide  for  com- 
pletely assembling  the  Lackawanna  Steel  Sheet  Pil- 
ing before  driving.  After  a  closure  was  effected  each 
bar  was  driven  a  few  feet  at  a  time  until  the  required 
deration  was  obtained. 

It  should  be  noted  that  the  Lackawanna  Steel  Sheet 
Piling  was  second  hand  in  the  first  place,  was  not 
injured  in  this  installation  and  should  be  good  for 

We  Ai*o  Offer  for  Better  Construction 

ri  Cannes 

Concrete  Reinforcing  Bars 


4-4        «~S«       *  _ 


The  Llciitiiies  Bar  rtantsinH  maximum  liotuling  surface,  mini- 
mum "t  ight,  ami  uniform  strength.  The  bonding  surface  is 
IS  ]ier  cent  greater  than  that  of  n  |ilniu  sqiinre  bar  of  equal 
u, •initial  sue.  Tbr  cross-seetioiml  area  is  practically  the  same 
at  nil  points  iiitil  the  regular  surface  facilitates  fabrication  and 

handltng. 
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many  more  similar  applications. 

Figuring  upon  distribution  of  cost  over  a  number  of 
installations.  I.ackaw anna  Steel  Sheet  Piling  was 
easily  the  most  economical  naff  construction  material 
that  could  have  been  used.  And  with  our  friendly  in- 
terest and  advice  for  obtaining  the  best  results,  the 
contractor  who  uses  Lackawanna  Steel  Sheet  Piling 
is  assured  of  success  from  the  start. 
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Licensee*  for  the  Manufacture  of  LackawsDna  Steel  Skeet  Plllnc: 

Kor  Great  Britain  ami  British  Colonies  in  Eastern  Hemisphere:  C»njo 
Fleel-Iron  Co.  Ltd..  Middlesbrough.  F.ncland.  For  France,  Italy. 
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Colonies  in  the  Ea'icrn  Hemisphere:  Cie  de»  Forges  &  Acierie*  de  la 
Marine  et  d'Homecuurt,  Paris,  France. 

Si. It-  Exporter  for  Other  CnuntTirs:  Consolidated  Sleel  Corporation. 
In?  Rniiilsa*.  New  York. 
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Concrete  Lining  for  Cast  Iron  Tunnel 


Mixing  and  transporting  concrete.  Delivered  from  shafts  in  pneumatic 
pipes  and  in  dump  cars  drawn  by  locomotives  and  hoisted  above  springing 

line. 


The  construction  of  the  double  track  lines  of 
the  Rapid  Transit  Subway  System  extension 
Serosa  the  East  River,  from  New  York  to 
Brooklyn,  has  involved  building  about  63,000 
linear  feet  of  single  track  tunnels  including  14,- 
(OO  feet  of  the  'Oth  Street- Blackwell's  Island- 
(Jueeiisboro  line,  14.200  of  the  14th  Street-East 
River-Williamsburgh  Line,  11.800  feet  of  the  Old 
Slip-Clark  Street  Line,  and  13,400  feet  of  the 
W  hitehall  -  Montague 
Street  line  under  the 
river  besides  3,400  feet 
of  similar  construction 
of  connecting  land  tun- 
nels on  the  Old  Slip- 
Clark  Street  line  and 
6,200  feet  on  the 
Whitehall  -  Montague 
Street  line  joining  re- 
spectively the  existing 
original  sub  w  a  y  in 
Fulton  Street.  Brook- 
lyn and  the  4th  Avenue 
Subway. 

Where  the  excava- 
tion was  in  sound  ro;k 
fas  in  the  land  por- 
tions of  60th  Street 
Line  and  for  a  distance 
of  550  feet  under  the 
river  on  the  14th  Street 
line)  the  cast  iron 
segmental  lining  was 
omitted  but  in  earth  and 
for  most  of  the  dis- 
tance under  the  river, 
the  cast  iron  lining 
was  used,  giving  a 
total  length  of  about 
48.600  linear  feet  of 
single  track  tubes  in 
which  the  iron  lining 


CIlNCHKTl:  MIXIMi  I'l.VNT  AT  H M IT  O  '  SIIAKT  7. 
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was  used.  For  all  of  these  rock  and -cast  iron 
lined  tunnels,  a  total  amount  of  about  155,000 
cubic  yards  of  concrete  was  necessary  for  lining 
the  tunnels  only,  and  on  August  1st,  had  all 
been  placed  with  the  exception  of  about  30  per 
cent  of-  that  required  for  the  14th  Street-East 
River  Williamsburg  Line. 

Nominally  the  concrete  was  made  with  a  1 :2:4 
mixture  and  was  paid  at  a  unit  price  varying 

  from  $9  to  $12  a  yard. 

The  concrete  was 
made  with  graded  and 
mixed  aggregate  con- 
taining pebbles  up  to 
1  Yi  -  i  n  c  h  diameter, 
which  was  shipped  by 
barge,  from  Long 
Island,  unloaded, 
stored  and  delivered 
to  the  mixing  ma- 
chines. The  transpor- 
tation and  handling 
sometimes  caused  so 
much  segregation  of 
the  large  and  small 
particles  of  aggregate 
that  it  was  necessary 
at  times,  to  add  con- 
siderably more  than 
the  normal  amount  of 
cement,  thus  reducing 
the  advantage  of 
graded  aggregate  over 
that  mixed  at  the  site. 

(  <>VTRA(T  PRICES 

For  concrete  placed 
under  normal  pressure 
different  prices  were 
bid  and  accepted  at 
different  dates. 
I.  Route  33  Sect  2  let 
in  July,  1914: 
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i  I  Kt  TKit   MINE  LOCOMOTIVE  Ion  HAl'UNC  MUCK  ami 
CONCRETE 

From  Whitehall  cor.  South  St.  to 
Clinton  &  Montague   $12.00 

II.  Route  48  Sect.  3.  let  in  July,  1914: 

From,  Old  Slip  cor  Pearl  to  about 
Fulton  St  cor.  Clark   12.00 

III.  Route  33  Sect.  3  let  in  October,  1914: 
From  Clark  &  Fulton  to  Fulton  & 
Willoughby-lnterboro  subway,  and 
from  Clinton  and  Montague  to 
Willoughby  and  Flatbush  Av.  Ex- 
tension   9.00 

IV.  Route  61.  (60th  St— Queens  Plaza, 
let  in  Aug.,  1916.) 

Included  in  lump  sum. 

V.  Route  8  Sect.  3,  let  in  February,  1916: 

Prom  K.  14th  St.  &  Ave  B.  to  Xorth 

7th  St  and  Bedford  Ave   9.00 

MIXKRS  INSTALLED  AT  SHAFTS 

The  concrete  mixing  was  generally  effected  at 
the  shafts  where  the  machines  were  installed  be- 
low the  surface  of  the  ground  to  permit  the 
livery  of  cement  and  aggregate  bj  gravity  from 
the  surface,  andthe  discharge  of  the  mixed  concrete 
through  chutes  from  the  mixer  io  the  nnveyin^ 
plant  in  the  tunnel.    Generally  the  concrete  was 
mixed  in  Ransome  machines  of  one  half  or  tin 
quarter-yard  capacity  that  discharged  din 
into  side  dump  cars  that  were  hauled  ori  a  2-1-iticii 
gage  track  on  the  tunnel  invert  l>\  electric  loco- 
motives such  as  were  used  for  hauling  »«ut  the 
muck  trains. 

For  the  invert  the  concrete  was  dumped  direct- 
ly in  the  bottoms  of  the  tubes,  and  for  the  din  t 
benches,  side  walls  and  arch,  the  concrete  was 
lifted  in  hoists  or  pulled  up  inclined  planes  bv  air 
driven  hoisting  engines  that  hauled  thern 
traveling  platforms  at  the  elevation  of  the  spring- 
ing line  where  they  were  dumped  and  the 
crete  shoveled  by  hand  into  the  forms, 

PNEUMATIC  CTINVKYIMt 

About  5  per  cent  of  the  concrete  used  for  the 
lining  was  delivered  from  the  mixer  to  the  fort! 
by  the  pneumatic  conveying  process  using  a 
Ransome-Caniff   machine   into   the   hopper  of 


which  the  mixed  concrete  was  placed.  After  the 
airtight  door  was  closed,  the  valves  were  oper- 
ated to  force  the  batch  of  concrete  through  the 
0-inch  pipe  under  an  air  pressure  up  to  100 
pounds  per  square  inch  and  at  a  velocity  up  to 
about  100  feet  per  second. 

The  end  of  the  pipe  terminated  in  a  flexible 
section  operated  by  hand,  the  end  of  which  was 
inserted  behind  the  bulkhead  or  in  the  form  and 
permitted  the  concrete  to  be  ejected  approxi- 
mately where  required,  striking  if  necessary 
against  a  battle  board  to  absorb  the  impact.  The 
maximum  distance  to  which  concrete  was  satis- 
factorily delivered  by  this  method,  was  only 
about  500  feet  from  the  foot  of  the  shaft 
beyond  which  it  was  handled  exclusively  in  cars. 
The  difference  in  elevation  between  the  two  ends 
of  the  concrete  pipe  was  small  and  the  pipe  was 
carried  in  a  straight  line,  usually  laid  on  the  in- 
vert as  far  as  possible  from  the  service  track  and 
connected  with  the  compressed  air  chamber  by 
two  long  radius  bends  and  with  the  discharge 
section  by  two  long  radius  bends. 

The  principal  wear  in  the  pipe  was  concen- 
trated on  the  concave  inner  surfaces  of  these 
bends  which  rapidly  cut  through  and  had  to  be 
reinforced  or  renewed.  The  advantage  of  the 
pneumatic  delivery  was  a  considerable  saving  of 
construction  in  the  narrow  clearance  of  the  tun- 
nel and  rapid  handling  of  concrete,  but  it  re- 
quired a  large  expenditure  of  compressed  air  and 
the  system  was  liable  to  irregularity  and  inter- 
ruption. 

ATOMIZER  METHOD 

Among  the  modifications  of  concrete  placing 
that  were  experimented  with,  was  the  use  of  the 
Brow  atomizer,  a  machine  somewhat  similar  to 
the  concrete  gun.  by  which  concrete  made  with 
small  size  aggregate  and  mixed  wet  was  jetted 
to.position  by  air  pressure. 


<  oNCRETINC.  ARCH;  CROWN  SECTIONS  OF  LAGT.ING  RE 
MOVED  TO  IM.ACE  KEY  CONCRETE 


S/ITFMBF.i    18,  1920 


PUBLIC  WORKS 


RADIAL    NOZZI.K    AIM'l.YlMI    CONCRETE   TO   ARCH    K I  KG 
BY  ATOMIZER  PROCESS 

By  this  method  water  was  heated  in  a  vertical 
cylinder  shown  at  the  left  of  the  illustration, 
forced  into  a  receiving  tank  on  top  of  the  plat- 
form and  mixed  with  cement,  sand  and  pea  size 
pebbles  from  the  wooden  hopper  at  the  right. 
The  hot  water,  cement  and  aggregate  were  de- 
livered by  gravity  to  the  discharging  tank  under 
the  platform  where  they  were  thoroughly  mixed 
and  ejected  under  air  pressure  of  about  100 
pounds  through  the  3-inch  pipe  at  the  bottom  of 
the  machine.  This  flexible  pipe  was  connected 
to  a  revolving  radial  nozzle  mounted  on  a  hori- 


MIXING    AND    DISCHARGING.      TANKS.      AIR  AND 

WaTBk  hi:\tki:  rent  atdmikkr  prockss  op 
PLACING  LINING  CONCRETE. 


zontal  longitudinal  axis  in  the  center  line  of  the 
tunnel  as  shown  in  another  illustration. 

The  machine  being  put  in  operation  distributed 
the  concrete  over  the  entire  surface  of  the  cast 
iron  lining  above  the  springing  line  when  the 
nozzle  was  revolved  on  its  axis  and  moved  slowly 
back  and  forth  in  a  longitudinal  direction,  de- 
positing a  layer  about  1  inch  thick  with  each 
successive  application.  In  this  way  the  concrete 
was  built  Up  to  the  full  required  thickness  of  14 
inches,  making  a  very  solid  mass  of  dense  con- 
crete without  voids  and  completely  filling  the 
spaces  behind  and  under  the  ribs,  but  costing 
about  twice  as  much  as  concrete  applied  in  the 
ordinary  manner.  The  same  method  was  also 
used  to  place  the  concrete  in  the  top  of  the  arch 
extending  about  4  feet  each  side  of  the  center  line. 

The  atomizer  was  used  for  about  200  linear 
feet  of  the  tunnel  but  was  discontinued  because 
of  the  excessive  time,  material  ami  energy 
required  that  made  the  cost  prohibitive.  Most  of 
the  concrete  was  dumped  and  shoveled  by  hand 
to  position.  Considerable  difficulty  was  experi- 
enced in  placing  the  concrete  in  the  crown  of  the 
arch  and  various  methods  were  tried.  The  method 
finally  adopted  and  used  on  nearly  all  of  the  work 
was  that  of  shovelling  the  concrete  by  hand  over 
the  top  of  the  lagging  on  each  side  of  the  cent:r 
line  of  the  tunnel,  leaving  the  crown  segments  of 
lagging  out  until  the  concrete  was  brought  up  on 
each  side  to  within  about  12  inches  of  the  center 
line  of  the  arch  soffit,  after  which  special  pieces  of 
lagging  were  placed  to  support  the  crown  and 
the  concrete  was  shoveled  in  by  hand  and  well 
ranted  in  sections  about  12  inches  long  and  24 
inches  wide. 


Water  Rates  at  Erie,  Pa. 

The  water  commissioners  of  Erie,  Pa.,  on 
October  20  presented  to  the  council  two  plans 
for  water  rates  to  take  the  place  of  the  present 
flat  rate  system,  both  of  these  being  based  on 
metering  the  services.  One  of  these  proposes  a 
uniform  charge  of  $6  a  year  to  all  classes  of  con- 
sumers as  a  service  charge,  and  adds  to  this  the 
charge  for  water  consumed  based  on  the  rate 
of  3  cents  per  hundred  cubic  feet  for  house- 
holders, 9  cents  for  larger  users  such  as  small 
plants  and  5  cents  for  manufacturers. 

The  other  plan  proposes  a  fixed  minimum 
charge  of  $8  a  year,  with  a  rate  of  20  cents  a 
hundred  cubic  feet  for  residence  consumers,  14 
cents  for  the  small  plants  and  5  cents  for  large 
manufacturers.  It  is  estimated  that  the  former 
plan  would  increase  the  annual  revenue  by  about 
$450,000  and  the  second  plan  by  about  $9,000  less. 
The  commissioners  favor  the  first  plan. 


City  Planning  for  Dubuque 

The  preparation  of  a  city  plan  for  Dubuque, 
Iowa,  is  urged  by  city  manager  O.  E.  Carr,  mayor 
James  Alderson,  and  commissioner  Louis  Brede, 
together  with  other  commissioners  and  citizens. 
Agitation  for  a  city  plan  was  first  started  last 
year  by  R.  M.  Plaistcr,  then  secretary  of  the 
Dubuque  Commercial  Club. 


Digitized  by  Google 


PUBLIC  WORKS 


Voi.  *9,  No.  I* 


An  Efficient  Irrigation 
Pumping  Plant 

Water  for  irrigating  the  Palisade  county  dis- 
trict in  Colorado  is  diverted  from  the  Grand 
river  through  a  5-mile  conduit,  including  a  7,300- 
foot  tunnel  and  a  long  canal  at  an  elevation  above 
the  feeder  canal,  and  the  drop  to  the  latter  has 
been  utilized  to  provide  hydraulic  head  for  operat- 
ing a  pumping  system  for  the  Mesa  county 
irrigation. 

This  pumping  installation,  called  the  Price- 
Stub  plant,  has  a  4'/i  x  4j<i-foot  concrete  penstoc 
delivering  to  a  25^2-inch  vertical  turbine  made 
by  S.  Morgan  Smith  Co.,  of  York,  Pa.,  which  is 
directly  connected  to  a  24-inch  special  centri- 
fugal pump  made  by  the  Byran  Jackson  Iron 
Works,  Berkeley,  Calif.  The  turbine  volute  and 
the  draft  tube  are  of  concrete,  designed  for 
minimum  friction.  The  wood-stave  discharge 
pipe  is  30  inches  in  diameter  and  210  feet  long. 
An  automatic  gravity  oil  system  furnishes  a  con- 
stant supply  of  filtered  oil  to  the  bearings.  Spe- 
cial provision  was  made  to  protect  the  moving 
parts  against  wear  from  the  excessive  amount 
of  silt  sometimes  carried  by  the  water,  and  to 
permit  quick  and  easy  replacement  of  worn  parts. 
A  pressure  settling  tank  is  provided  to  supply 
clear  water  for  the  pumping  box  bearings.  All 
bearings  are  supplied  with  detachable  bronze 
sleeves. 

The  plant  was  built  by  government  forces. 
Excavation  was  made  with  a  dragline  machine 
and  concrete  was  made  with  sand  and  gravel 
hauled  by  a  motor  truck  l'-S  miles  through  the 
irrigation  tunnel,  machine  mixed  and  in  freezing 
weather  spouted  directly  into  the  forms.  The 
total  cost  of  the  pumping  plant  and  appurte- 
nances, including  $88,412,22  for  hyrauhc  ma- 
chinery and  installation,  was  $46,697.83. 

The  final  test,  made  after  the  plant  had  been 
two  months  in  operation,  showed  remarkably 
high  efficiency  for  the  range  between  half-gate 
opening  and  full-gate  opening.  The  maximum 
combined  efficiency  of  the  unit  was  68.3  per  cent 
at  0.7  gate  opening.   Separate  efficiencies  as  high 


as  88  per  cent  for  the  turbine  and  82  per  cent 
for  the  pump  were  indicated,  but  were  not  coinci- 
dent. 

The  service  during  the  season  of  1919  iias 
demonstrated  that  a  plant  of  this  type  is  effi- 
cient, dependable,  and  economical  in  operation 
and  maintenance.  During  the  7  irrigation 
months,  no  shut-downs  were  necessary  except 
for  a  few  short  periods  to  remove  sticks  and 
trash  from  the  pump,  and  only  one  man  was  re- 
quired to  handle  the  plant.  At  the  close  of  the 
season,  the  machinery  showed  no  appreciable 
wear  and  was  in  excellent  condition. 


Pl  MPIMi  MACHINERY.  PRICE  STI  B  PIMPING  PLANT 


New  York  Municipal 
Piers 

The  city  of  New  York  has  acquired  title  to- 
more  than  a  mile  of  waterfront  on  the  east  shore 
of  Staten  Island  in  the  upper  bay  extending  from 
Tompkinsville  to  C  lifton,  just  above  the  Nar- 
rows, and  has  commenced  there  the  construc- 
tion of  twelve  freight  piers  and  slips  for  ocean 
traffic.  The  piers  are  to  be  from  125  to  209  feet 
wide  and  from  1.000  to  1,160  feet  long,  separated 
by  slips  from  about  300  to  360  feet  wide  and 
with  an  ultimate  depth  of  30  feet.  They  are 
substantially  perpendicular  to  the  general  direc- 
tion of  the  bulkhead  line  and  are  to  be  equipped 
with  one  and  two-story  freight  sheds  and  abun- 
dant mechanical  freight  handling  devices,  and 
connections  to  marginal  railroads  on  shore.  Part 
of  the  dredging  has  now  been  done  and  opera- 
tions have  been  commenced  on  driving  the  large 
number  of  piles  required  for  the  piers  and  timber 
bulkheads  connecting  them. 

The  designs  of  the  piers  conform  closely  to  the 
standards  that  have  been  developed  by  the  de- 
partment of  docks.  The  substructure  is  sup- 
ported on  long-leaf  and  southern  yellow  pine 
piles  spaced  about  5  feet  apart,  except  under 
columns  and  railroad  tracks,  in  transverse  rows 
10  feet  apart  longitudinally,  the  spacing  being 
reduced  to  2  or  3  feet  under  the  tracks  and  in  the 
clusters  of  piles  supporting  the  shed  columns. 
The  encfcpiles  of  the  transverse  rows  are  diago- 
nally braced  above  water  level  and  are  also 
braced  by  spur  piles.  They  have  timber  caps 
supporting  a  heavy  reinforced  concrete  floor  slab 
and  concrete  piers  for  the  shed  columns.  The 
structural  steel  framework  is  designed  to  speci- 
fications for  high-class  bridge  and  building  con- 
struction. 

In  general,  the  bottom  is  of  hard  earth  and 
sand  overlaid  with  10  to  20  feet  of  mud  and  con- 
taining some  timbers  and  other  obstructions.  To 
secure  the  required  depth  of  30  feet  in  the  slips, 
a  large  amount  of  dredging  will  be  required, 
some  of  which  has  already  been  done.  Work  is 
now  in  progress  of  driving  the  piles,  of  which 
about  90,000  from  40  to  80  feet  long  are  required. 
These  have  all  been  ordered  and  are  now  being 
received  in  small  quantities  by  rail  and  boat,  but 
the  transportation  is  inadequate  and  different 
parts  of  the  work  are  frequently  delayed  waiting 
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for  piles.  There  is  also  considerable  difficulty  in 
securing  enough  labor  and  its  quality  is  not  all 
satisfactory.  Wages  of  $1  an  hour  and  more  are 
paid,  but  the  men  shift  from  job  to  job  and  in 
general  are  not  reliable  or  so  efficient  as  a  few- 
years  ago 

Most  of  the  piles  are  being  driven  with 
drop  hammers  operated  in  floating  machines,  of 
which  there  is  one  or  more  installed  for  nearly 
every  one  of  the  piers.  There  is  also  generally 
installed  a  floating  derrick  following  each  pile 
driver  machine,  to  handle  the  caps  and  braces. 
Work  is  commenced  at  the  shore  ends  of  the 
piers  and  continued  outwards. 

On  pier  15,  which  is  being  constructed  by  Geo. 
B.  Spearin,  Inc.,  the  pile  driving  is  well  advanced 
and  the  usual  method  is  somewhat  modified  by 
the  use  of  a  land  machine  to  supplement  the 
floating  driver.  The  Hoating  driver  with  a  crew 
of  10  men  drives  the  transverse  rows  complete 
at  the  rate  of  two  or  more  daily  and  is  followed 
by  20  or  30  stay-lathers  who  cap  and  brace  the 
piles.  As  the  rows  are  only  10  feet  apart,  their 
caps  provide  support  for  the  land  driver  which 
follows,  driving  the  clusters  of  piles  under  the 
column  piers.  For  this  pier  the  piles  are  de- 
livered by  railroad  cars  at  the  land  end,  trans- 
ferred to  catamarans,  towed  out.  and  floated  in 
the  water  adjacent  to  the  machine  until  used. 
They  are  lined  in,  in  the  usual  manner  by  two 
rows  of  rangers  attached  to  piles  at  the  shore 
end  and  arc  spaced  by  a  movable  float  moored 
to  the  last-driven  row.  The  ends  are  bluntly 
pointed  and  they  are  driven  without  shoes  or 
water  jets  at  a  maximum  rate  of  about  90  per 
day  by  one  machine  operated  by  the  floating 
machine.  This  machine  drives  them  so  carefully 
that  their  projection  above  the  cut-off  is  very 
short  and  uniform,  and  in  a  lot  of  200  or  300 
observed  when  these  notes  were  taken,  none  of 
them  varied  more  than  1  or  2  feet  from  cut-off 
level,  thus  reducing  the  waste  to  a  very  small 
minimum.  They  are  cut  off  in  the  usual  manner, 
at  a  cost  of  about  60c  each,  by  two  men  with 
a  cross-cut  saw  operated  with  a  pair  of  guide 
strips  nailed  to  the  piles. 

The  work  is  under  the  direction  of  Dock  Com- 
missioner Murray  Hulbert  and  T.  F.  Keller,  chief 
engineer.  The  contractors  for  the  substructure 
are  the  Terry  &  Tench  Co.:  Smith,  Hauser  & 
Mclsaac.  Inc!;  Geo.  B.  Spearin,  Inc.;  the  Snare 
&  Triest  Co. ;  Barth  S.  Cronin,  Inc. :  and  the 
Phoenix  Construction  Co. 


New  Jersey  to  Increase  Auto  Licenses 

It  is  reported  that  the  legislature  of  the  state 
of  New  lersey  which  will  convene  on  September 
8.  will  be  urged  bv  the  State  Highway  Commis*. 
sion  to  adopt  a  bill  making  substantial  increases 
in  motor  vehicle  licenses.  Such  a  bill  was  passed 
bv  the*  House  at  the  last  session  but  not  by  the 
Senate.  It  is  estimated  that  the  increase  pro- 
posed would  raise  $<i00,000  additional  for  the 
use  of  the  Highway  Department.  The  plan  is 
to  charge  licenses  according  to  the  gross  weight 
and  carrying  capacity  of  the  vehicle,  from  $7.20 
a  vcar  for  those  with  a  carrying  capacity  of  1.000 


pounds  or  less,  to  a  maximum  charge  of  $80.40  a 
year  for  trucks  with  a  carrying  capacity  of  20,- 
000  pounds. 

Treating  the  Waste  of 
Packingtown,  Chicago 

Review  of  tests  and  conclusions  reached 
during  the  past  few  years,  and  descrip- 
tion of  plant  decided  upon. 


In  the  yards  of  Packingtown,  Chicago,  there 
are  killed  annually  about  12  million  head  of  ani- 
mals, comprising  cattle,  calfs,  hogs  and  sheep, 
with  a  total  weight  of  about  4  billion  pounds. 
Practically  all  of  the  material  in  the  animal  is  put 
to  some  use,  less  than  1  per  cent  of  it  being  re- 
jected. This  1  per  cent  is  carried  away  by  the 
sewers  leading  from  this  district.  One  per  cent 
seems  a  small  amount,  but  1  per  cent  of  4  billion 
pounds  is  no  insignificant  matter  when  found  in 
sewage,  amounting  to  between  50  and  75  tons  of 
dry  solids  per  day  in  the  sewage  from  this  dis- 
trict and  equivalent  to  the  pollution  from  a  popu- 
lation of  about  one  million  people. 

The  treating  of  this  sewage  so  as  to  prevent 
pollution  of  the  channels  and  streams  through 
which  the  sewage  effluent  flows  has  become  yearly 
a  more  urgent  problem  for  the  Sanitary  District. 
A  narration  of  the  means  studied  and  undertaken 
by  the  city  to  meet  this  problem  was  given  in  a 
paper  by  I.angdon  Pearse,  sanitary  engineer  of 
the  Sanitary  District  of  Chicago,  before  the  West- 
ern Society  of  Engineers.  From  this  paper  the 
following  facts  are  abstracted. 

Owing  to  the  enormous  amount  as  well  as 
character  of  the  solids  in  the  drainage  from  this 
district,  it  has  become  absolutely  necessary  for 
the  city  to  remove  a  large  part  of  the  suspended 
matter  and  further  purify  the  liquid  before  finally 
discharging  the  effluent  to  flow  through  the 
drainage  canal  and  the  Illinois  river  into  the 
Mississippi.  The  city  considered  that  the  pack- 
ers should  stand  a  large  part  of  the  expense  of 
treating  the  sewage  from  the  Packingtown  dis- 
trict, and  originally  asked  them  to  pay  85  per 
cent  while  the  sanitary  district  paid  the  remain- 
ing 15.  The  packers,  on  the  other  hand,  thought 
that  they  should  not  be  asked  to  pay  more  than 
40  per  cent.  The  packers  finally  agreed  tentative- 
ly to  pay  60  per  cent  of  the  cost.  Some  of  the 
civic  organizations  thought  that  the  public 
should  not  pay  more  than  15  per  cent  but  finally 
agreed  to  the  40  per  cent  as  a  compromise.  There 
appeared  to  be  no  precedent  for  reaching  a  de- 
cision in  a  case  of  this  kind,  nor  any  established 
rule  by  which  the  equity  of  the  problem  could 
be  worked  out  along  exact  or  mathematical  lines. 

On  the  scientific  side,  study  of  the  method  of 
treating  the  sewage  was  begun  seriously  in  1911. 
With  the  cooperation  of  the  packers,  who  paid 
$2,500  toward  the  cost,  a  testing  station  was 
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established  and  run  for  two  years.  The  sewage 
was  studied  and  it  was  found  that  its  strength 
was  about  eight  times  as  strong  as  the  average 
sewage  from  the  rest  of  the  city. 

A  grit  chamber  was  used  to  study  the  removal 
of  grit  and  fat.  There  was  not  much  grit,  but 
the  chamber  removed  at  times  as  much  as  1,000 
pounds  of  fatty  scum  per  million  gallons,  al- 
though when  the  weather  was  warm  and  other 
conditions  contributed,  the  amount  might  fall 
to  5  pounds.  Much  more  grease  was  collected 
in  cold  weather,  when  the  temperature  of  the 
sewage  apparently  fell  below  the  melting  point  of 
the  grease. 

For  sedimentation,  Imhoff  tanks  were  used  and 
removed  from  60  to  70  per  cent  of  the  suspended 
matter.  Chemical  precipitation,  using  iron  and 
lime,  removed  from  3  to  6  and  sometimes  8  cubic 
yards  of  sludge  per  million  gallons,  the  sludge 
having  a  very  bad  odor.  The  effluent  was  treat- 
ed on  a  filter  at  the  rate  of  l/j  of  a  million  gallons 
per  acre  per  day.  A  rotary  screen  covered  with 
30-mesh  wire  was  tested  and  was  found  to  re- 
move from  500  to  1000  pounds  of  dry  material 
per  million  gallons.  The  eftlluent,  when  passed 
through  a  settling  tank,  deposited  about  three 
times  as  much  as  this  in  the  tank,  showing  that 
the  fine  solids  which  were  not  intercepted  by  the 
screen  greatly  exceeded  the  coarse  solids  in  vol- 
ume. However,  in  the  report  made  in  1915  the 
engineers  recommended  that  the  sewage  be  pass- 
ed through  fine  screens,  followed  by  tanks  and 
possibly  by  sprinkling  filters,  feeling  that  the 
screen  was  beneficial  and  should  be  used. 

KXl'KRl.MENTS  WITH  ACTIVATED  SI.VtKiK 

A  few  months  after  this  report  had  been  pre- 
pared, the  activated  sludge  process  began  to  at- 
tract attention  abroad  and  the  substituting  of 
this  for  sprinkling  filters  was  tried  in  an  experi- 
mental plant.  This  plant  was  operated  for  about 
two  years,  consisting  of  a  rotary  screen  30-mesh 
(20  mesh  being  substituted  later)  and  an  acti- 
vated sludge  plant.  At  first  the  sewage  was 
aerated  with  the  sludge,  but  later  they  tried  re- 
aerating  the  sludge  on  its  return  to  see  if  there 
were  any  economy  in  this.  It  was  found  that  the 
amount  of  air  could  be  reduced  and  also  the 
space  required  for  the  tanks.  Apparently  about 
12  per  cent  less  area  was  needed  for  the  tanks, 
hut  the  complication  of  the  process  was  in- 
creased. 

After  aerating,  the  sewage  was  passed  through 
settling  tanks,  of  which  different  types  were 
tested.  The  Dortmund  tank,  in  which  the  sew- 
age enters  near  the  center  and  flows  outw-ard  to 
the  circumference,  gave  better  results  than  a 
straight -flow  tank.  An  inclined  tank  gave  by  far 
the  greatest  efficiency  but  would  be  rather  ex- 
pensive to  build.  The  engineers  favor  for  the  ac- 
tual operating  plant  the  use  of  a  Dorr  tank,  which 
is  a  shaltow  circular  tank  in  which  sludge  is 
slowly  pushed  toward  the  center  by  squeegees  in 
a  given  number  of  hours,  according  to  the  design, 
when  it  can  be  pumped  out. 

The  activated  sludge  process  gave  the  best  re- 
moval of  suspended  matter  and  the  clearest 
effluent  of  anv  of  the  processes  tried.    From  5*0 


to  90  per  cent  stability  was  secured  in  the  sum- 
mer and  from  30  to  60  per  cent  in  the  winter. 
The  removal  of  suspended  matter  was  high  and 
the  actual  sludge  removed  totaled  85  to  90  per 
cent  of  the  suspended  matter  removed ;  the  sus- 
pended matter  being  the  solids  taken  out  of  the 
sewage  and  the  sludge  being  the  solids  as  re- 
moved from  the  tanks.  This  is  considerably 
closer  than  has  been  found  in  other  experimental 
work  and  showed  that  there  was  very  little  di- 
gestion of  the  sludge  in  these  particular  tanks. 

Having  practically  settled  upon  the  theoretical 
principles  of  treatment,  the  actual  designing  of  a 
plant  was  undertaken  bv  Mr.  Pearse,  represent- 
ing the  district,  and  W.  D.  Richardson,  chief 
chemist  of  Swift  &  Co.,  representing  the  packers. 
They  recommended  an  intercepting  sewer  to 
keep  the  Packingtown  sewage  separate  from  the 
rest  of  the  city's  sewage.  The  former  would  then 
contain  the  w^aste  from  the  packing  houses  and 
the  domestic  sewage  from  the  employees  living 
in  the  district.  A  survey  of  the  situation  indi- 
cated that  it  was  not  worth  while  to  endeavor  to 
separate  these  two  kinds  of  sewage.  This  inter- 
cepting sewer  would  lead  to  an  area  of  8  acres 
owned  by  the  district  at  the  intersection  of  the 
east  and  west  arms  of  the  south  fork  of  the  south 
branch  of  the  Chicago  river.  The  smallness  of 
the  area  available  probably  would  increase  the 
cost  of  the  plant.  Another  site,  however,  was 
available,  and  at  the  time  Mr.  Pearse  presented 
his  paper  the  question  of  site  had  not  been 
decided,  being  deferred  partly  because  of  legal 
complications. 

The  plant  in  general  would  consist  of  fine 
screens,  a  combined  grit  and  grease  skimming 
chamber,  an  aeration  tank,  and  a  settling  tank. 
There  would  also  be  filter  presses  for  reducing 
the  water  content  of  the  sludge  from  98  or  99 
per  cent  down  to  75  or  80  per  cent,  and  rotary 
driers  in  which  the  moisture  could  be  reduced  to 
10  per  cent,  permitting  the  use  of  the  sludge  cake 
as  commercial  fertilizer. 

In  designing  the  plant  the  period  of  contact 
was  taken  as  8  hours,  4  cubic  feet  of  air  was  pro- 
vided per  gallon  of  sewage,  and  the  settling  tanks 
were  designed  for  one  hour  of  sedimentation. 

This  was  the  condition  when  the  war  interfered 
with  any  further  development  of  the  proposition. 
Mr.  Pearse  suggested  that  the  plant,  when  begun, 
could  be  constructed  and  put  into  use  progres- 
sively. Thirty-mesh  screens,  for  instance,  could 
be  built  quickly  and  be  ready  when  the  intercept- 
ing sewer  was  completed,  and  be  operated  until 
the  rest  of  the  plant  had  been  built  up  to  its  full 
capacity. 

The  cost  was  estimated  in  1917  at  3}/2  million 
dollars  for  construction  and  $850,000  a  year  for 
operation,  interest  and  depreciation.  Of  the 
operation  cost.  $207,000  was  for  electrical  current 
at  the  rate  of  .7  cents  per  k.w.h..  a  great  amount 
being  required  for  furnishing  4  cubic  feet  of  air 
per  gallon  of  sewage.  The  labor  cost  was  esti- 
mated at  $100,000.  !t  was  believed  not  only  by 
the  engineers  of  tb«-  Sanitary  District  but  also  by 
the  packers  that  ih<  sludge  which  could  be  re- 
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covered  had  a  commercial  value,  Mr.  Pearse  say- 
ing, "I  think  that  was  the  reason,  largely,  why 
the  packers,  for  the  first  time  in  their  history, 
agreed  that  a  sewage  treatment  process  was  prac- 
tical and  assented  to  activated  sludge.  The  dis- 
trict had  a  great  deal  of  difficulty  in  interesting 
them  in  other  processes,  even  though  the  experi- 
mental plant  had  demonstrated  what  was  prac- 
ticable.  The  dried  sludge  apparently  has  a  sale 


value  sufficient  to  offset  a  part  of  the  operating 
cost,  say  $200,000  to  $400,000  a  year.  This  would 
not  by  any  means  pay  the  cost  of  operating,  in- 
cluding interest  and  sinking  fund,  but  it  would 
more  than  pay  the  cost  of  recovery  of  the  sludge. 
There  is  also  some  return  in  the  way  of  grease, 
but  this  is  difficult  to  estimate  because  of  the 
varying  amount  of  grease  that  is  recovered.  It 
amounts,  however,  to  about  $20,000." 


Land  Platting  in  Akron,  Ohio 


Rules  and  regulations  adopted  by  the  City  Planning  Commission  governing 
the  platting  of  land  and  approval  of  allotment  plats.    Regulations  and  sug- 
gestions concerning  tree  planting. 


The  City  Planning  Commission  of  the  City  of 
Akron,  Ohio,  on  June  15,  1920,  adopted  as  its 
standard  requirements  certain  rules  and  regula- 
tions governing  the  platting  of  land  and  the  ap- 
proval of  allotment  plats  within  the  jurisdiction 
of  the  commission.  Somewhat  abbreviated  by 
substituting  informal  for  formal  statement,  these 
regulations  are  as  follows : 

I'REI.IMINARV  I'l.ANS 

A  preliminary  street  plan  shall  be  submitted  to 
the  commision  and  be  tentatively  approved  by 
it  before  the  allotter  will  be  authorized  to  pro- 
ceed. The  scale  of  this  plan  is  optional  but  it 
must  show  contours,  all  trees  over  8  inches  in 
diameter,  water  courses,  property  lines  and  other 
existing  features,  show  the  acreage,  proposed 
minimum  width  of  lots  and  the  name  of  the  allot- 
ter. It  must  be  accompanied  by  a  vicinity  plat 
showing  existing  streets  in  the  surrounding  terri- 
tory. 

GENERAL  REQUIREMENTS 

Major  or  traffic  streets  shall  be  not  less  than 
60  feet  wide,  and  the  commission  may  require 
70,  80,  or  90  feet,  or  more.  Minor  or  residence 
streets  shall  be  50  feet  or  more  in  width. 

The  street  corners  shall  be  rounded  with  a 
radius  of  not  less  than  5  feet. 

All  streets  shall  be  co-terminous  with  exist- 
ing streets  at  the  same  or  greater  width,  unless 
a  variation  be  deemed  advisable  by  the  commis- 
sion. 

Cross  streets  shall  be  located  at  intervals  of 
not  more  than  600  nor  less  than  400  feet,  except 
where  the  commission  deems  existing  condi- 
tions justify  a  variation  from  this. 

Grades  shall  be  the  flatest  possible,  but  none 
shall  exceed  5  per  cent  on  traffic  streets  or  10 
per  cent  on  residence  streets. 

No  residence  lot  shall  be  less  than  45  feet  wide. 
Corner  lots  shall  be  of  sufficient  width  to  permit 
a  side  street  set-back  restriction  of  not  less  than 
15  feet.    All  side  lines  of  lots  shall  be  at  right 


angles  or  radial  to  the  street  lines,  unless  a  var- 
iation from  this  will  give  a  better  street  and 
road  plan.  The  engineer  of  the  commission  will 
take  all  levels  for  street  profiles  and  establish 
all  grades,  charging  the  cost  to  the  allotment 
owner.  He  will  also  check  all  boundary  sur- 
veys on  the  ground  after  the  preliminary  plat 
has  been  approved  by  the  commission,  charg- 
ing this  also  to  the  owner.  Before  this  survey 
will  be  made,  a  print  must  be  filed  with  the  com- 
mission showing  all  survey  points,  lines  and 
angles  as  found  on  the  ground  and  also  as  given 
in  the  deeds,  iron  rods  or  pipes  being  set  at  all 
boundary  corners. 

The  owner  must  set  monuments  at  all  bound- 
ary corners  and  all  street  intersections,  as  indi- 
cated by  the  planning  engineer,  the  tops  of  the 
monuments  to  conform  to  the  final  grade  of  the 
sidewalk  or  pavement.  If  these  have  not  been 
set  when  the  plat  is  accepted,  the  owner  must 
deposit  with  the  commission  a  certified  check 
estimated  by  it  to  be  sufficient  to  cover  the  cost 
of  setting  said  monuments,  this  check  to  be  re- 
turned after  the  monuments  have  been  set.  Un- 
less they  have  been  set  within  three  months  after 
the  expiration  of  the  time  limit  fixed  in  the  bond 
for  the  grading  of  streets,  the  commission  or 
the  city  may  set  the  monuments  with  the  pro- 
ceeds of  the  check. 

The  owner  shall  also  give  a  bond  to  guarantee 
grading  of  new  streets  and  public  places,  laving 
6-foot  cinder  walks,  erecting  street  signs  and 
providing  drainage  satisfactory  to  the  engineer 
of  the  commission  ;  also  for  improving  such  streets 
as  the  commission  may  require  and  at  least  one 
street  that  will  provide  access  to  the  allotment 
from  a  street  that  has  an  existing  improvement. 

Trees  shall  be  planted  of  a  size  and  variety  and 
in  the  location  prescribed  by  the  commission  and 
a  bond  furnished  to  cover  the  cost  of  maintain- 
ing the  trees  for  a  period  of  two  years. 

Storm  drains  will  be  required  where  deemed 
necessary. 
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The  minimum  set-back  or  building  line  shall 
be  15  feet  from  the  street  line,  but  more  than 
15  may  be  required  where  depths  of  lots  and 
neighborhood  conditions  warrant  it. 

Easement  not  less  than  10  feet  wide,  5  feet 
on  each  side,  for  public  service  poles,  pipes,  con- 
duits, etc.,  will  be  required  along  the  rear  of 
lots  and  in  other  locations  where  necessary.  The 
owner  must  also  furnish  a  copy  of  his  form  of 
sale  contract  showing  restrictions. 

In  residential  allotments  the  commission  will 
require  the  allotter  to  dedicate  for  play  grounds 
an  area  which  it  deems  adequate.  An  abstract 
of  title  or  other  evidence  satisfactory  to  the  Di- 
rector of  Law,  showing  good  title,  must  be  fur- 
nished the  commission. 

The  commission  must  also  approve  of  the  use 
to  be  made  of  the  property  as  that  for  which 
it  appears  to  most  appropriate  and  suitable. 

RKCOKO  FLATS 

Record  plats  shall  be  prepared  on  a  scale  of 
50  feet  to  1  inch  and  on  sheets  24  inches  by  26 
inches,  a  plan  map  on  a  smaller  scale  being  filed 
also  when  more  than  1  sheet  is  needed.  This 
map  shall  show  names  of  adjoining  owners; 
lengths  of  tangents,  radii,  arcs,  and  chords  and 
central  angles  for  all  street  curves  and  corners ; 
chord  lengths,  arcs,  and  central  angles  for  front- 
age on  each  lot  on  curves,  and  all  interior  angles 
for  every  lot.  The  commission's  engineer  will 
check  this  print,  charging  the  cost  to  the  allotter. 
The  record  print  will  then  be  the  property  of  the 
planning  commission. 

In  addition,  the  commission  requires  that  there 
be  placed  on  this  plat  notations  of  such  building 
regulations  of  the  commission  as  may  be  ap- 
propriate. For  instance:  "On  residence  lots, 
all  residences  and  other  structures  more  than  15 
feet  in  height  shall  be  placed  not  less  than  7.5 
feet  from  each  side  line  of  the  lot ;  and  no  part 
of  the  structure,  such  as  porch  or  steps,  shall 
extend  beyond  the  building  line.'"  Some  of  the 
other  requirements  are  that  no  barn  or  separate 
out-building  is  permitted  on  a  corner  lot  of  less 
than  15,000  square  feet  area,  although  a  garage 
may  be  built  as  part  of  a  residence  on  a  smaller 
lot.  The  print  must  state  the  date  by  which  the 
streets  will  be  graded  to  the  full  width,  grade 
and  cross  sections  established,  and  when  the 
street  signs  will  be  placed. 

The  commission  suggests  that  the  following 
clause  be  placed  on  the  record  tracing  of  resi-  - 
dence  allotments  to  assure  a  proper  develop- 
ment: "For  a  period  of  25  years  hereafter,  no 
dwellings  shall  be  erected  or  maintained  on  this 
allotment  to  accommodate  or  make  provision  for 
more  than  10  families  on  any  acre  of  land,  ex- 
clusive of  street,  nor  more  than  a  proportional 
number  of  families  on  a  fractional  part  of  any 
acre  of  land." 

According  to  the  charter  of  the  city  of  Akron, 
the  planning  commission,  is  "empowered  to  make 
plans  and  maps  of  the  whole  or  of  any  portion 
of  the  citv  and  also  of  any  land  outside  the  city 
within  a  distance  of  three  miles  beyond  the  limits 
of  the  city.    N'o  plan  or  plat  subdividing  the  land 
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within  the  city  limits  or  within  three  miles  be- 
yond the  city  limits  shall  be  entitled  to  be  re- 
corded in  the  office  of  the  recorder  of  Summit 
county  without  the  approval  of  the  planning  com- 
mission." 

SHADE  TREK  FI-ANTI Nti 

At  the  same  date  the  commission  adopted 
regulations  that  all  street  trees  planted  within 
three  miles  of  the  city  limits  must  be  approved  by 
the  commission  or  its  representative  and  be 
planted  according  to  certain  specifications  which 
it  gives  in  detail. 

The  only  kinds  of  trees  permitted  will  be  one 
of  the  following:  Norway  maple.  Sugar  maple, 
Buckeye,  Hornbeam,  Hackberry,  Maidenhair, 
Honey  locust.  Oriental  plane,  European  linden, 
Red  oak,  Pin  oak  and  American  elm.  The  com- 
mission especially  prohibits  the  Silver  maple. 
Ash  leaved  maple,  Tree  of  Heaven  and  Poplars. 
Where  the  distance  between  building  lines  is 
less  than  75  feet  it  advises  the  use  of  cither  the 
Hornbeam,  Hackberry,  Maidenhair,  Honey  lo- 
cust or  Pin  oak. 

Trees  must  be  at  least  1 '  j  inches  in  diameter 
one  foot  above  the  ground  when  planted.  The 
lowest  branches  shall  be  between  7Yi  and  9|.. 
feet  above  the  ground. 

Intervals  between  trees  must  be  at  least  40  feet. 
They  may  be  spaced  either  opposite  or  staggered 
but  should  be  planted  in  definite  relation  to  each 
other.  No  tree  shall  be  less  than  18  feet  from  a 
curb  corner. 

Where  practicable,  present  and  probable  future 
approaches  to  dwellings  and  garages  shall  be 
considered  in  locating  trees. 

The  desirable  minimum  width  of  planting  strip 
between  curb  and  sidewalk  is  5  feet,  and  wider 
if  conditions  permit. 

April,  May,  October  and  November  are  the 
best  planting  months.  If  the  soil  is  not  favor- 
able, not  less  than  2  cubic  yards  favorable  soil 
shall  be  placed  around  each  tree  planted. 

Trees  should  be  mulched  and  artificially  wa- 
tered for  at  least  two  years  after  planting.  At- 
tractive tree  guards  should  be  used  to  protect 
the  trees  against  mutilation  and  other  injury. 
Trimming  or  removing  trees  shall  be  done  only 
with  the  approval  and  under  the  direction  of  the 
commission. 

The  commission  states  that  the  variety  of  tree 
and  other  requirements  and  suggestions  are  all 
based  upon  local  conditions,  which  may  not 
apply  to  other  localities.  Certain  trees,  however, 
are  prohibited  because  of  undesirable  growth,  in- 
cluding the  clogging  of  sewers  with  roots,  the 
heaving  of  sidewalks,  brittleness  of  branches, 
and  short  lives. 


Salt  for  Dust  Trying 

The  city  officials  of  Elmira.  X.  Y..  announced 
a  few  days  ago  that  they  expected  to  use  salt 
for  sprinkling  the  roads  in  place  of  the  oil  which 
they  had  wished  to  use  but  which  the  city  found 
itself  unable  to  buy.  Unrefined  salt  will  be  pur- 
chased, presumably  from  Syracuse,  and  used  in 
the  sprinkling  wagons  for  this  purpose. 
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of  water,  resistance  to  heavy  and  sometimes  un- 
balanced external  pressure,  sometimes  resistance 
to  bending  moments,  and  aften  temporary  resist- 
ance to  internal  air  pressure. 

These  requirements,  although  they  may  be 
approximately  met  by  a  simple  sectional  steel  or 
iron  shell,  and  to  a  greater  or  less  degree  by 
simple  brick  or  concrete  linings  which  have  been 
used  satisfactorily,  are  generally  provided  for  by 
a  compound  shell  composed  of  cast  iron  segments 
heavily  lined  with  monolithic  concrete  strong 
enough  to  reinforce  the  more  costly  cast  iron, 
provide  against  the  ultimate  possible  deteriora- 
tion of  the  latter,  insure  more  perfect  water 
tightness  and  provide  a  smooth  and  regular  in- 
terior finish. 

The  construction  of  such  a  lining  is  generally 
an  elaborate,  slow,  and  costly  operation  begin- 
ning with  the  rapid  assembly  of  the  cast  iron 
sediments  within  the  shields,  followed  by  exterior 
packing  or  grouting  to  reduce  and  equalize  ex- 
ternal pressure.  The  application  of  the  com- 
paratively thin  concrete  lining  to  this  shell  which 
must  generally  be  done  as  rapidly  as  possible  and 
without  obstructing  other  operations  in  the  long 
and  very  narrow  limits  of  the  tunnel,  presents 
many  difficult  and  expensive  features  some  of 
which  will  be  described  on  page  247  and  in  sub- 
sequent articles. 

The  work  there  referred  to  includes  recent  con- 
struction on  several  miles  of  subaqueous  single 
track  railroad  tunnels,  executed  with  the  best 
skill  and  experience  and  equipment  available,  and 
may  be  taken  for  the  most  advanced  practice  and 
development  in  this  class  of  work. 

The  outstanding  features  are  the  mixing  of 
concrete  in  the  shafts;  transportation  in  electric 
hauled  dump  cars  and  within  limits  by  pneu- 
matic process;  the  use  of  short  units  of  collap- 
sible steel  forms  combined  in  long  sections  and 
mounted  on  traveling  steel  towers  permitting 
traffic  through  them ;  the  hoisting  of  concrete  at 
the  forms;  placing  a  small  quantity  of  it  by  the 
atomizer  process  without  forms;  and  the  grout- 
ing of  the  concrete  lining  itself  within  the  iron 
shell. 

These  processes  have  all  been  developed  to  a 
practical  efficiency  that  reflects  great  credit  on 
the  engineers  and  contractors  who  designed  and 
executed  the  work  under  many  difficulties  includ- 
ing labor  troubles,  and  is  depended  on  for  per- 
manancy  and  thorough  reliability.  Future  work 
possessing  probably  the  same  characteristics  may 
be  modified  by  improvements  in  the  details, 
methods  and  appliances  such  as  are  always  in 
line  to  expedite  work  and  reduce  cost. 


Tunnel  Lining 

In  sound  dry  rock,  tunnel  lining  may  be,  like 
the  snakes  in  Ireland— minus.  In  other  dry  ma- 
terial they  may  be  designed  simply  to  protect  the 
excavation  from  falling  roofs  and  walls,  easily 
constructed  and  of  a  great  variety  of  types  and 
dimensions.  In  soft  materials,  generally  en- 
countered in  shield  driven  tunnels,  the  lining  has 
several  important  functions  including  the  protec- 
tion of  the  roof,  sides  and  bottom,  the  exclusion 


Treating  Unusually  Strong  Sewage 

Information  has  appeared  from  time  to  time 
during  the  past  few  years  concerning  the  experi- 
ments which  have  been  made  in  treating  the  sew- 
age from  Packingtown,  Chicago,  which  is  un- 
usually strong,  containing  large  amounts  of 
waste  from  the  packing  houses  in  addition  to 
the  domestic  sewage  of  the  workmen  living  in 
that  district.  The  summing  up  of  these  tests  and 
the  conclusions  from  them  by  Mr.  Pearse,  who 
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has  been  connected  with  the  investigations  from 
the  beginning,  is  exceedingly  interesting,  bring- 
ing up  to  date  as  it  does  the  results  of  these  ex- 
periments. Mr.  Pearse's  resume  is  abstracted  in 
another  part  of  this  issue. 

It  will  be  noted  that  the  engineers  kept  well 
abreast  of  progress  in  the  art  of  sewage  treat- 
ment in  their  investigations,  being  among  the 
first  in  this  country  to  make  practical  tests  of 
the  activated  sludge  method.  They  found  that 
this  process  gave  a  better  removal  of  suspended 
matter  and  a  clearer  effluent  than  did  the  Imhoif 
tank  or  any  other  tank  process  tried.  They  con- 
cluded, however,  that  it  was  advisable  to  pass 
the  sewage  through  fine  screens  before  subject- 
ing it  to  tank  treatment.  The  final  plant  was 
designed  to  consist  of  fine  screens,  a  combined 
grit  and  grease  skimming  chamber,  a  modified 
activated  sludge  treatment,  and  a  final  settling 
tank;  with  filter  presses  and  rotary  driers  for  re- 
ducing the  sludge  to  commercial  fertilizer. 

Not  the  least  interesting  feature  of  the  report 
is  the  statement  that  the  packers  appeared  to  be 
convinced  that  there  was  commercial  value  in 
the  sludge  recovered  by  this  process,  to  this  be- 
ing attributed  a  considerable  part  of  the  success 
that  the  city  had  in  enlisting  their  co-operation 
in  solving  the  problem. 


Road  Work  For  Winter 

About  nine  months  ago  this  paper  urged  con- 
tractors and  road  authorities  to  prepare  for  the 
summer's  construction  program  by  getting  their 
plant  in  order,  arranging  for  contracts,  and  so 
far  as  possible  distributing  the  stone,  gravel  and 
other  materials  which  would  be  needed  in  the 
construction. 

Similarly,  as  the  close  of  the  construction  sea- 
son approaches,  we  urge  that  consideration  be 
given  to  preparation  for  the  winter  season. 
Where  contracts  are  holding  over  to  next  year 
or  have  been  let  for  next  year's  work,  or  where 
the  work  is  being  done  by  day  labor  by  highway 
authorities,  much  can  often  be  gained  not  only 
in  time  but  in  saving  of  cost  by  planning  to  do 
a  large  part  of  the  hauling  through  the  winter. 
And  such  planning,  if  the  best  part  of  the  winter 
is  to  be  used,  means  laying  plans  during  the  next 
few  weeks  and  arranging  for  the  necessary  men 
and  implements,  trucks  and  other  vehicles,  etc. 

Where  roads  are  apt  to  be  soft  in  spring,  the 
best  season  for  hauling  heavy  loads  is  during  the 
cold  winter  weather  when  the  roads  are  frozen 
hard.  Moreover,  it  is  frequently  possible  to  save 
long  detours  by  hauling  directly  across  swampy 
or  bogey  land  when  this  is  frozen  in  the  winter 
and  covered  with  a  foot  or  two  of  snow. 

Actual  experiences  in  winter  work  of  this  kind 
in  the  northwest  are  described  in  this  issue  and 
many  suggestions  may  be  obtained  by  those  en- 
gaged in  roadwork  whereby  it  may  be  possihle 
for  them  to  do  winter  hauling  at  a  great  saving 
in  cost  Another  advantage  is  that,  by  provid- 
ing work  through  the  winter,  foremen  and  some 
«.f  the  most  desirable  laborers  can  be  retained  on 
ihe  pavroll  at  no  loss  to  the  contractor,  and 
horses  will  nor  be  eating  their  beads  off  in  idle- 


ness, as  is  so  often  the  case  during  the  two  or 
three  coldest  months.  .    .  . 


Proposed  Dam  at  Windsor  Locks 
The  recent  creation  of  a  Federal  Water  Power 
Commission  has  been  followed  very  quickly  by 
numerous  applications  from  all  sections  of  the 
country  for  permission  to  establish  water  power 
plants.  Among  these  is  an  application  recently 
filed  by  the  Connecticut  Kiver  Company  to  dam 
that  river  at  Windsor  Locks.  The  dam  would 
not  only  provide  power  but,  in  connection  with 
it,  there  would  be  locks  and  canals  which  would 
make  navigable  a  considerable  stretch  above  the 
dam  which  is  not  now  available  for  boats  of  large 
dimensions. 

The  locks  proposed  to  be  constructed  in  con- 
nection with  the  dam  would  accommodate  boats 
380  feet  long,  60  feet  beam  and  40  foot  draft,  and 
it  is  said  that  this  would  permit  boats  of  this 
size  to  ascend  the  river  to  Springfield  and 
Holyoke.  The  power  plant  would  generate  an 
average  of  40,000  horsepower.  The  plans  for  this 
improvement  were  approved  by  government 
engineers  a  few  years  ago,  at  which  time  it  was 
estimated  that  the  cost  would  be  about  $4,000,000 
Probably  present  prices  would  make  the  cost 
double  this. 

The  completion  of  the  river  navigation  plans 
would  call  for  a  movable  dam  further  down  the 
river  with  a  lock  around  it,  and  a  canal  through 
the  f?ats  at  East  Hartford  in  order  to  get  around 
the  Hartford  bridge. 

Rats  in  Portland's  Dump 

Commissioner  Mann,  under  authorization  of 
the  Portland  city  council,  wants  the  aid  of  some- 
one who  can  kill  the  thousands  of  rats  that  infest 
ihe  refuse  dump-  adjacent  to  the  municipal  in- 
cinerator. 

Incinerator  superintendent  Belbert  reported  to 
the  council  that  more  rats  now  inhabit  the  dump 
than  ever  before. 

Commissioner  Mann  visited  the  dump  recently 
and  found  the  rats  so  numerous  that  beaten 
paths  had  been  formed,  winding  from  the  top  of 
the  dump  to  entrances  to  the  homes  of  the 
rodents. 

Persons  living  near  the  dump  and  employes  at 
the  incinerator  say  the  rats  frolic  there  every 
night,  sleeping  in  the  daytime,  and  that  scamper- 
ing over  empty  cans  at  night  they  make  noise 
enough  to  disturb  the  sleep  of  people  living 
nearby. 

The  superintendent  of  the  incinerator  said  the 
recent  dumping  of  thousands  of  rotted  water- 
mcllons  brought  joy  to  the  rodents,  for  ordinary 
there  is  little  food  on  the  dump  and  the  rats  are 
kept  busy  in  their  search  for  sustenance. 

A  few  days  ago  Commissioner  Mann  purchased 
a  virus,  which  was  used  in  ridding  Washington 
park  of  rats,  being  sprinkled  on  food  thrown  out 
for  the  rodents.  The  park  bureau  was  unable  to 
purchase  this  poison  last  year  and  the  commis- 
sioner now  is  making  an  effort  to  locate  enough 
of  it  to  rid  the  dump  of  rats.  Failing  this,  he  will 
trv  some  other  plan. 
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Types  of  inverts  used,  after  testing  differ- 
ent types  to  destruction,  and  after  con- 
structing part  of  the  line.    Effect  of 
alkali  soil. 


TYPES  OF  INVERTS  USED 

The  standard  invert  used  throughout  during 
the  1915  construction  program  and  until  April, 
1916  was,  in  form,  a  concrete  slab  as  wide  as  the 
extreme  spread  of  the  feet  of  the  arch,  from  out- 
side to  outside,  with  a  curved  upper  surface 
struck  to  a  radius  of  14  feet  for  the  aqueduct  9 
feet  high  (the  largest  size  used),  and  8  feet  1?4 
inches  for  the  aqueduct  5  feet  4^  inches  high, 
(the  smallest  size  used). 

The  slab  was  6  inches  thick  in  the  center  and 
for  a  certain  distance  each  side,  then  built  on  a 
uniform  flat  slope  to  the  full  width  required,  and 
was  laid  in  15-foot  lengths,  with  a  crimped  copper 
expansion  joint  between  each  two  adjacent  slabs, 
in  advance  of  and  to  form  a  footing  for  the  arches. 

During  the  first  year's  work  it  was  next  to  im- 
possible to  get  the  contractors'  men  to  properly 
consolidate  the  foundation  along  the  edges  of  the 
trench,  particularly  where  the  soil  was  of  clay, 
the  temptation  being  strong  to  trim  the  surface 
to  the  exact  grade  required  with  sharp  shovels, 
which  cut  it  like  cheese  and  left  a  fine  surface  for 
the  concrete.  This  operation,  however,  left  the 
top  surface  uncompacted  and  capable  of  consid- 
erable compression  under  moderate  loads,  and  a 
large  percentage  of  the  fine  cracks  in  the  invert 
were  due  to  this  fact. 

Finally  it  was  required  that  all  compressible 
clay  sub-grades,  particularly  in  shallow  cuts  and 
where  the  trench  was  moist  or  wet,  should  be 
covered  with  a  thin  layer  of  gravel,  to  be  heavily 
hand-rammed  for  a  width  of  about  three  or  four 
feet  along  the  outside  edges.  When  it  is  realized 
that  a  deflection  of  only  about  one-thirtieth  of  an 
inch  would  cause  cracks  in  the  inverts,  the  reason 
for  a  hair-line  crack  along  the  center  of  the  invert 
when  the  back  fill  was  put  over  an  arch  is  easily 
understood,  where  the  sub-grade  was  simply 
trimmed  with  a  shovel.  The  uncompacted  soil 
would  at  times  exhibit  that  much  compression 
under  loads  of  only  700  pounds  per  square,  foot, 
or  about  5  pounds  per  square  inch.  Rolling  these 
sub-grades,  even  under  planks  on  a  gravel  bed, 
was  impracticable;  it  would  jelly  below  the  sur- 
face and  work  into  waves  ahead  of  the  roller ; 
hand  compacting  by  heavy  rammers  on  a  thin 
bed  of  gravel  seemed  to  be  the  best  means  of 
getting  hard  enough  bottom  :  and  when  this  was 
done  properly  and  conscientiously,  as  it  was 
after  the  first  season's  work  had  shown  the  con- 
tractors and  inspectors  the  results  of  laxity  in 
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this  regard,  the  hair-line  cracks  from  this  cause 
were  practically  eliminated. 

The  large  cracks  were  due  to  a  different  cause 
—the  compressibility  of  the  soil  by  greater 
amounts ;  and  the  only  way  to  avoid  these  cracks 
was  to  reduce  the  unit  pressure  under  the  arch 
footings  by  spreading  the  invert  to  a  greater 
width,  or  to  thicken  and  reinforce  the  bottom  of 
the  aqueduct  so  as  to  distribute  the  pressure  over 
the  whole  bottom  width  of  the  invert,  as  uni- 
formly as  practicable. 

TESTING  DIFFERENT  TYPES  OK  INVERT  TO  DISTRUCTION 

In  order  to  have  something  more  than  theory 
as  a  guide  relative  to  the  actual  distribution  of 
pressure  over  the  bottom  of  the  aqueduct,  to  aid 
in  proportioning  the  inverts  for  this  condition  of 
soil,  a  series  of  full  size  inverts  for  the  8  feet 
9  inches  x  7  feet  4-1$  inches  aqueduct,  made  2  feet 
in  width  and  laid  parallel  to  each  other  on  the 
natural  soil  trimmed  to  shape,  was  built  at  Dea- 
con.  There  were  in  all  6  inverts,  as  follows : 
Al,  A2,  and  A3.    Standard  inverts  6  inches 
thick  in  the  middle  as  used  in  all  aqueducts 
prior  to  April,  1916. 

B.  Standard  invert  with  three  wood  strips 
*<!  x  x  24-inchcs  built  across  the  invert  in 
the  center  and  near  the  ends,  where  cracking 
had  occurred  in  the  construction  work. 

CI  and  C2.  Standard  inverts  6  inches  thick 
at  center  with  12-inch  extension  on  each  end, 
making  the  out-to-out  width  14  feet  instead  of 
12  feet  as  in  the  original  inverts  for  this  size 
of  aqueduct. 

Dl,  and  D2.    Standard  inverts  6  inches  thick 

reinforced  with  54-inch  bars  8  inches. 

El,  and  E2.   Standard  inverts  6  inches  thick 

reinforced  with  ;Vjj  inch  square  bars  to  c. 
Fl,  and  F2.    Standard  inverts  7yi  inches 

thick  reinforced  with  -Mi-inch  bars  8  inches  to  c. 
Cil,  and  G2.    Invert  of  standard  width,  but 

10  inches  thick,  reinforced  with  J  Si-inch  square 

bars  8  inches  to  c. 
H.  Invert  of  standard  width,  but  1 1 T .4  inches 

thick,  reinforced  with  ^-inch  square  bar?  4 

inches  to  c. 

K.  Standard  invert  6  inches  thick  reinforced 

with  56-inch  square  bars  4  inches  to  c. 

These  inverts  were  built  in  the  regular  way 
and  were  provided  with  concrete  pedestals  about 
2  feet  high  on  each  side,  of  the  width  of  the  sides 
of  the  arches.  The  loading  was  done  by  laying 
Ml  pound  steel  rails  across  the  tops  of  the  two 
pedestals  and  observing  the  settlement  of  the  in- 
vert at  each  side,  at  the  middle,  and  at  the  quarter 
points,  as  the  load  was  increased:  The  deflec- 
tions, or  settlements,  as  reported,  were  measured 
with  accuracy  below  a  fine  bronze  wire  stretched 
tightly  across,  from  posts  driven  deeply  into  the 
ground  each  side  of  each  test  invert. 

The  load  and  the  deflection  at  each  point  were 
recorded  as  each  crack  appeared,  and  from  these 
records  a  number  of  important  deductions  were 
evident. 

For  instance,  in  inverts  (71  and  C2.  cracks  did 
not  appear  until  the  load  carried  was  as  great  as 
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that  required  to  produce  the  first  cracks  in  in- 
verts Fl  and  F2,  which  were  inches  thicker 
than  CI  and  C2 ;  and  in  addition  were  reinforced 
with  j-jj-inch  square  bars  8-inehes.  In  fact,  those 
two  thin,  reinforced  inverts  carried  a  greater 
load,  without  a  crack,  than  any  other  except 
those  which  were  heavily  reinforced  and  neauv 
twice  as  thick. 

There  was,  however,  this  important  difference, 
that  by  the  time  the  test  load  had  reached  an 
amount  equivalent  to  the  actual  load  due  to  the 
aqueduct  and  its  backfill  and  water  load,  a  little 
over  5,000  pounds  per  side  per  foot,  the  inverts 
CI  and  C  2  had  shown  but  one  crack  each,  in  the 
center,  and  the  load  had  to  be  increased  by  50  per 
cent,  to  cause  the  second  crack  to  appear  at  the 
edge  of  the  invert  in  each  case. 

Reinforced  inverts  Dl,  D2,  El.  E2.  Fl  and  F2, 
showed  from  two  to  six  cracks  under  the  same 
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loading  as  CI  and  C2;  and  even  Gl,  G2  and  K 
showed  two  to  five  cracks  across  the  surface  be- 
fore the  load  reached  the  amount  normally  to  be 
carried  by  the  arch.  In  other  words,  the  only 
reinforced  invert  that  demonstrated  its  superi- 
ority to  plain,  thin  inverts  CI  and  C2  with  an 
extended  base,  was  invert  H,  which  was  twice 
as  thick  (W/i  inches)  and  also  reinforced  with 
-V£-inch  square  bars  4  inches  to  c. 

Furthermore,  the  cracks  in  inverts  CI  and  C2 
could  be  repaired  and  the  result  be  made  as  good 
as  the  originals,  while  the  reinforced  inverts 
could  not  be  repaired  except  at  much  greater 
cost,  owing  to  the  multiplicity  of  cracks,  and  at 
the  risk  of  further  disintegration  if  acid  soil  water 
should  penetrate  to  the  steel  from  below. 

To  prevent  further  cracks  in  the  invert,  a 
change  was  made,  early  in  1916,  by  adopting  for 
all  solid  ground,  regardless  of  whether  it  were 
compressible  or  not,  a  standard  invert  6  inches 
thick  at  the  center,  with  an  8-inch  extension  on 
each  side  beyond  the  standard  invert ;  and  for 
all  questionable  foundations,  inverts  varying 
from  8?4  to  14'-.  inches  thick,  reinforced  with 
-VfJ-inch  bars  from  4  to  5)4  inches,  according  to 
the  size  of  the  section.  After  the  tests  above 
referred  to  and  others  also  along  different  lines 
had  been  completed,  a  more  conservative  pro- 
gram was  adopted,  as  follows: 

TYPES  ADOPTED  FOR  CONSTRUCTION  AFTER  1916 

Three  types  of  invert  were  designed,  to  cover 
the  range  of  variability  in  foundations.  Type  A 
was  for  compressible  soils ;  type  E  for  poorer 
than  best  but  better  than  worst  foundations,  and 
type  O  for  solid  foundations. 

The  invert  adopted  for  solid  foundations  was 
the  original  design  used  throughout  1916. 

For  the  poorer  than  best  foundations,  the 
standard  invert  of  1915,  extended  8  inches  on 
each  side,  was  used. 

For  the  compressible  foundations,  the  inverts 
were  the  standard  inverts  of  1915  thickened  from 
<i  inches  to  from  7]/'i  inches  to  12V4  inches,  and 
reinforced  with  $•$  'n«-"b  bars  from  7'/2  to  9  inches 
to  c,  according  to  the  size  of  the  section.  This 
policy  resulted  in  a  considerable  saving  over  the 
extravagant  policy  .of  1916. 

While  the  use  of  these  expensive  inverts 
stopped  the  occurrence  of  longitudinal  cracks  in 
the  inverts,  which  seemed  to  be  the  only  ones  that 
excited  comment  and  criticism  frim  without,  they 
did  not  in  the  least  stop  the  formation  of 
transverse  cracks  in  the  arches;  in  fact,  these 
transverse  cracks  could  not  be  stopped  by  any 
means  except  to  put  the  aqueduct  on  a  pile 
foundation  throughout  the  country  with  com- 
pressible soil. 

The  aggregate  length  of  transverse  cracks  in 
the  aqueduct  arches,  some  caused  by  temperature 
because  of  d^'aying  the  backfilling  till  too  late  in 
the  season,  but  most  of  them  by  the  plan  used 
by  the  contractors  for  backfilling,  probably  ex- 
ceeds the  lengths  of  the  longitudinal  cracks  by  a 
very  large  percentage. 

The  writer  attached  little  importance,  so  far 
as  the  integrity  of  the  work  was  concerned,  to 


either  the  longitudinal  or  transverse  cracks,  as 
the  cost  of  preventing  these  would  far  exceed  the 
cost  of  repairs;  and  the  repaired  work,  being 
under  no  strain,  would  remain  in  equilibrium  in 
the  future. 

PRECAUTIONS  TO  PREVENT  FLOTATION  OF  AQUEDUCT 

As  to  invert  designs,  but  one  more  condition 
required  consideration  and  that  was  for  use 
where  the  available  backfill  material  was  of  light 
weight,  the  aqueduct  submerged  and  the  founda- 
tion soil  porous  for  more  than  a  certain  depth 
below  grade,  varying  from  25  inches  for  the 
8  foot  9  inches  x  7  foot  4fc  inches  section  to 
31  inches  for  the  10  foot  9  inches  x  9  foot  section. 

The  problem  here  was  to  secure  stability  and 
permanence  for  the  aqueduct,  full  a"tid  empty, 
when  the  ground  water  level  was  above  the  arch 
of  the  aqueduct  and  the  backfill  materials  so  soft, 
light  and  lacking  in  cohesive  properties  as  to  be 
of  practically  no  value  except  for  frost-proofing. 

Many  studies  were  made  of  plans  to  secure  this 
result,  such  as  gravel  backfill,  hauled  from  the 
District's  pits  by  train,  backfills  placed  by  hand, 
and  thin  reinforced  inverts  covered  with  two  or 
three  feet  of  packed  graded  gravel,  and  having  a 
concrete  paving  over  the  gravel  to  form  a  smooth 
durable  invert. 

AI.KAI.AI  SOIL 

As  has  been  already  mentioned,  the  nature  of 
the  processes  resulting  in  the  formation  of  the 
prairie  sections,  from  Winnipeg  eastward  to  the 
gravel  deposits  from  the  glacial  drift  about  Mile 
25  has  left  the  soil  impregnated  with  the  salts 
formed  from  the  evaporation  of  the  sea,  which 
once  covered  this  area. 

The  country  is  so  fiat  that  these  have  never 
been  washed  out  of  the  soil,  except  locally ; 
rather,  there  has  been  a  tendency  towards  con- 
centration, and  combination  with  the  soil  ele- 
ments to  form  compounds  which"  in  the  presence 
of  moisture,  will  combine  with  the  lime  in  the 
concrete  to  form  sulphur  and  chlorine  compounds 
of  lime.  The  sulphur  compounds,  particularly, 
are  objectionable,  because  they  soften  the  con- 
crete, if  porous  at  all,  and  gradually  eat  into  it. 

The  presence  of  these  salts  was  found  by 
analyses  of  many  samples  in  soils  at  various 
parts  of  the  line,  but  not  of  sufficient  concentra- 
tion to  indicate  a  troublesome  action  anywhere 
except  certain  places  west  of  about  mile  30. 
(To  Be  Conilmutd) 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."   If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Expediting  the  Hard- 
ening of  Concrete 

New  York,  September  7,  1920. 
Editor,  Public  ^rorks 
Sir: 

Please  advise  me  how  to  expedite  the  harden- 
ing of  large  concrete  block  cast  before  being 
placed  in  the  structure.  I  am  making  about 
5,000  blocks  in  an  open-air  yard  at  the  rate  of 
about  70  per  day.  They  arc  cast  in  iron  and  steel 
moulds  containing  three  blocks  which  I  wish  to 
strip  and  handle  as  quickly  as  possible. 

I  have  heard  of  some  method  of  expediting  the 
hardening  of  road  concrete  so  that  it  will  sustain 
traffic  much  sooner  than  under  ordinary  circum- 
stances, and  would  like  to  know  if  it  or  some 
other  practicable  method  is  applicable  to  my  pur- 
poses. 

THE  ANSWER 

The  rapidity  of  the  initial  hardening  depends 
considerably  on  the  character  of  the  cement  used, 
and  is  greater  with  a  quick-setting  than  with  a 
slow-setting  cement.  If  it  fills  the  specifications, 
a  quick-setting  ce'ment  may  be  selected  that  will 
tnake  a  difference  in  the  time  required  before 
stripping  the  blocks.  If  the  cement  is  already 
purchased  or  if  greater  acceleration  is  required, 
it  may  be  obtained  without  impairing  the  ulti- 
mate strength  of  the  concrete. 

For  a  long  time  various  manufacturers  of  con- 
crete building  blocks,  tiles,  concrete  pipe  and  the 
like  have  used  to  advantage  the  steam  curing 
process  for  their  product.  This  generally  con- 
sists of  some  simple  form  of  exposure  of  the 
freshly  mixed  concrete  to  steam  at  low  pressure 
or  at  no  pressure,  as  in  the  introduction  of  steam 
through  a  jet  or  through  perforated  pipe  into  a 
closed  chamber  virtually  corresponding  to  a  dry- 
ing kiln  in  which  the  concrete  remains  for  sev- 
eral hours  subjected  to  an  atmosphere  with  tem- 
perature and  humidity  considerably  in  excess  of 
the  normal. 

If  it  is  not  convenient  to  place  the  moulds  in  a 
kiln,  or  to  transfer  the  blocks  there  after  being 
stripped,  some  benefit  would  probably  be  attained 
by  covering  them  well  with  tarpaulins  under 
which  live  steam  is  injected.  A  recent  modifica- 
tion of  the  steam  process  consists  in  spraying 
water  over  hot  pipes  so  as  to  heat  and  atomize 
it  thus  producing  an  atmosphere  that  is  said  to 


be  more  desirable  than  the  ordinary  steam  mix- 
ture. 

An  experienced  engineer  associated  with  a 
lir.st-class  construction  company  that  has  built 
many  millions  of  dollars  worth  of  concrete  build- 
ings in  New  York  and  vicinity,  in  replying  to 
this  question  states  that  his  firm  has  made  ex- 
tensive and  satisfactory  use  of  calcium  chloride, 
put  on  the  market  by  the  Quickstonc  Company  of 
Philadelphia,  a  comparatively  inexpensive  liquid 
which  requires  simply  to  be  added  in  the  proper 
proportions  to  the  concrete  mixing  water.  Its 
•efficiency  is  such  that  it  enables  the  concrete  to 
develop  in  seven  days  the  strength  that  the  same 
concrete  without  the  dosage  would  normally 
attain  in  30  days.  It  does  not  injure  the  concrete 
and  it  docs  not  cither  increase  or  reduce  its  ulti- 
mate strength. 

A  series  of  tests  made  by  a  government  bureau 
are  said  to  have  indicated  that  the  calcium 
chloride  produces  a  destructive  effect  on  wire 
mesh  reinforcement  embedded  in  the  concrete. 
Other  experiments  on  concrete  with  ordinary  re- 
inforcement rods  embedded  in  it  have  failed  to 
disclose  such  results,  but  in  view  of  the  possi- 
bility of  producing  a  chemical  action  somewhat 
analogous  to  rust  on  the  iron  or  steel,  it  is  rec- 
commended  that  serious  consideration  be  given 
to  the  use  of  this  substance  before  it  is  adopted 
for  reinforced  concrete.  For  concrete  not  hav- 
ing reinforcement,  no  such  question  prevails  and 
it  is  considered  a  very  efficacious  and  satisfactory 
method  of  developing  the  strength  of  concrete 
much  more  rapidly  than  by  the  natural  harden- 
ing. 

About  10  miles  of  reinforced  concrete  pipe  by3 
feet  in  diameter  inside  and  8  inches  thick  were 
manufactured  at  the  Transcona  plant  for  the 
Winnipeg  Aqueduct  Construction  Company  by 
the  Canada  Lock  Joint  Pipe  Company.  The  steel 
inner  and  outer  moulds  for  forms  were  set  on 
cast  iron  bases  through  the  center  of  which  a 
vertical  steam  jet  pipe  passed.  After  being  con- 
creted, forms  were  covered  with  canvas  packets 
laced  together  on  the  vertical  joints  and  with 
canvas  hoods  tied  to  them  and  supported  on 
spiders. 

The  pipes  were  kept  filled  with  wet  steam  until 
the  concrete  had  set,  after  which  the  hoods  and 
jackets  were  removed  together,  the  pipe  stripped, 
the  hoods  and  packets  replaced  and  lashed  to  the 
iron  bases  and  steam  again  admitted  and  main- 
tained three  or  four  days.  Details  of  the  pipe 
construction  and  curing  will  be  published  in  a 
subsequent  article. 
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Winter  Road  Work  in 
the  Northwest 

Hauling   and   distributing   gravel  and 
other  materials  done  more  cheaply  and 
larger  loads  hauled  over  routes  that  are 
soft  in  summer. 


For  ordinary  work,  if  a  contractor  or  other 
owner  of  equipment  can  figure  on  two  hundred 
days  a  year  of  actual  service  he  is  generally 
fortunate.  This  means  that  the  interest  and 
depreciation  costs  of  his  equipment  must  be  dis- 
tributed over  only  two  hundred  days  instead  of 
the  three  hundred  or  more  which  would  be  pos- 
sible if  inclement  weather  did  not  interfere.  If 
by  any  means  he  can  use  the  equipment  for  the 
additional  one  hundred  days,  he  can  decrease  by 
50  per  cent  the  charges  for  interest  and  deprecia- 
tion which  he  must  make  in  estimating  past 
costs  or  future  bids. 

To  a  certain  extent  or  for  certain  kinds  of 
equipment  it  may  be  possible  to  do  this  by  con- 
tinuing the  work  throughout  the  winter.  But 
certain  classes  of  work,  such  as  laying  concrete 
pavements  or  the  use  of  asphalt,"  it  is  hardly 
practicable  to  continue  during  freezing  weather. 
On  the  other  hand,  a  great  deal  of  work  which 
involves  little  more  than  hauling  can  be  done  in 
winter. 

Considerable  roadwork  of  this  kind  has  been 
done  for  several  years  in  the  Dakotas,  Minnesota 
and  Wisconsin.  In  winter  it  has  been  found  that 
some  gravel  beds  are  more  accessible;  that  a 
larger  number  of  teams  are  available:  that,  when 
the  ground  is  frozen,  it  is  possible  to  haul  across 
swamps  and  streams  as  well  as  over  sandy  soils 
and  wet  wood  roads,  which  it  would  be  almost 
impossible  to  haul  over  in  summer  with  teams 
and  wagons.  It  also  is  found  that  a  much 
greater  yardage  per  team  can  be  hauled.  It  is 
reported  that  in  northern  Wisconsin  from  three 
to  six  cubic  yards  of  gravel  can  be  hauled  by  one 
team  and  from  five  to  eight  yards  where  four 
horses  are  used,  the  gravel  being  deposited 
directly  upon  the  road  where  it  is  to  lie.  Other 
material,  such  as  stone  or  gravel  and  sand  to  be 
used  for  concrete  or  bituminous  macadam,  can 
be  hauled  in  winter  and  deposited  in  piles  along 
the  side  of  the  road,  ready  for  use  in  the  early 
spring,  when  the  coming  of  the  frost  out  of  the 
ground  would  make  the  hauling  of  these  ma- 
terials especially  difficult. 

Another  advantage  over  winter  hauling  is 
that,  when  the  subgrade  has  been  shaped  and 
fro/en  solid,  heavy  trucks  can  carry  gravel  or 
other  surface  material  over  the  subgrade  without 
any  damage  to  it,  whereas  if  such  hauling  were 
done  in  the  summer  time  the  subgrade  would  be 
badly  cut  up. 

The  following  suggestions  for  gravel  hauling 
in  winter  are  given  by  E.  G.  Edwards,  highway 


engineer  of  the  Bureau  of  Public  Roads.  He 
says  that  the  pits  should  be  stripped  and  the  ap- 
proaches graded  before  the  ground  freezes. 
Hauling  should  begin  if  possible  as  soon  as  the 
ground  freezes,  using  wagons  until  there  is 
enough  snow  for  sleds.  After  once  starting, 
hauling  should  be  continuous  so  as  to  maintain 
a  solid  road  bed,  for  where  the  snow  is  packed 
hard  after  each  fall  the  track  holds  up  better 
during  the  periods  of  thaw. 

Eor  a  seven-yard  load  of  gravel,  weighing 
something  over  ten  tons,  a  runner  3  inches  wide 
with  a  bearing  length  of  6  feet  (or  about  8  feet  in- 
cluding the  rise)  is  required.  Using  smaller 
runners  on  a  well  maintained  snow  road  is  a 
mistake,  as  the  hauling  capacity  if  the  teams  Is 
materially  reduced.  Logging  sleds  that  have 
been  cut  down  from  a  6-foot  8-inch  to  a  4-foot 
6-inch  gauge  are  commonly  used  but  Mr.  Ed- 
wards thinks  that  this  is  a  mistake,  for  he  has 
observed  teams  hauling  fifteen-ton  loads  on 
sleds  of  6-foot  8-inch  gauge  with  less  effort  than 
was  required  to  haul  eight  or  nine  tons  on  similar 
sleds  with  the  narrow  gauge.  The  explanation 
he  gives  is  that,  where  the  wide  gauge  is  used, 
the  track  for  the  runners  is  never  cut  up  by  the 
horses'  ieet,  but  there  is  a  smooth,  clean  bearing 
the  full  length  of  the  runner. 

In  some  cases  the  track  is  iced,  for  which  pur- 
pose a  tank  mounted  on  a  sled  is  used.  A  prop- 
erly regulated  stream  of  water  is  allowed  to  run 
from  the  rear  of  the  tank  into  each  of  the  tracks 
as  the  team  hauls  it  along  the  road. 

Boxes  for  hauling  gravel  vapv  from  to  7 
feet  in  width  and  from  2  to  4  feet  in  depth  and 
are  usually  12  feet  long.  The  bottoms  are 
formed  of  loose  planks  usually  3  inches  thick  and 
from  3  inches  to  8  inches  wide,  the  narrower 
ones  making  dumping  easier. 

Where  the  road  has  been  graded  the  previous 
season  for  receiving  the  gravel,  the  snow  is 
cleaned  away  by  the  use  of  a  blade  grader  and 
hand  shovelling  for  a  width  about  4  feet  less 
than  the  required  width  of  surface.  The  full 
amount  of  gravel  is  then  deposited  and,  after 
the  frost  is  out  in  the  spring,  the  gravel  is  spread 
out  the  full  width  and  shaped  to  the  proper  cross 
section.  It  the  gravel  is  hauled  before  the  grad- 
ing is  done  it  is  deposited  in  stock  piles,  usually 
eight  or  ten  to  the  mile,  care  being  taken  to  place 
these  piles  where  they  will  be  easy  of  access  and 
not  interfere  with  the  construction  work.  Re- 
handling  the  gravel  from  the  piles  to  the  road 
costs  about  35  cents  a  cubic  yard. 

When  the  gravel  has  been  spread  at  once,  on 
the  going  out  of  the  frost  the  frozen  road  under- 
neath the  gravel  thaws  out  more  slowly  and 
drains  out  through  the  shoulders.  This  leaves 
the  road  in  good  condition  for  shaping  up  with 
a  road  machine.  In  case  of  warm  rains  coming 
before  the  road  thaws  out,  however,  the  frost 
may  be  drawn  from  the  subgrade  under  the 
gravel  before  the  shoulders  thaw  out  in  which 
case  more  time  and  labor  are  required  to  get  the 
road  into  shape. 
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Loading  the  sleighs  is  performed  by  hand,  or 
by  scrapers  with  a  trap,  or  elevators  with  bins, 
as  in  summer.  The  cost  of  loading  runs  from 
35  cents  to  45  cents  a  cubic  yard.  Spreading 
costs  10  cents  to  20  cents.  The  average  cost  for 
hauling  where  the  length  of  hauling  is  from  four 
to  seven  miles  runs  from  20  cents  to  30  cents  per 
mile  per  cubic  yard.  These  prices  are  based  on 
$4  a  day  for  labor  and  $7.50  to  $10  a  day  for  man 
and  team. 

In  Goodhue  county,  Minnesota,  two  wagons 
pulled  by  a  6-horsc  team  handled  by  one  team- 
ster hauled  in  winter  at  a  cost  of  95  cents  per 
yard  for  loading  and  hauling  the  first  mile  and 
50  cents  for  each  additional  mile.  During  the 
summer  it  was  impossible  to  haul  more  than 
one-third  as  heavy  loads,  owing  to  the  sandy 
roads.  In  another  case  gravel  was  hauled  by 
5-yard  trucks  over  roads  which  it  would  have 
been  impossible  to  use  heavy  trucks  over  in  the 
summer  months.  In  Marshall  county,  Minne- 
sota, on  a  swampy  section  of  road,  the  swamp 
was  used  to  build  up  the  grade  about  3  feet  above 
the  swamp,  the  use  of  a  disk  harrow  and  a  10 
ton  roller  compacting  the  peat  into  a  fairly  sound 
roadbed.  This  enabled  some  hauling  by  wagons 
before  the  snow  came,  but  as  soon  as  there  was 
enough  snow  to  use  sleds  the  load  per  team  was 
more  than  doubled. 


Dry  Highway  Subgrades 


Discussion  of  the  spring  break-up  of 
roads  by  the  vice-president  of  the  Na- 
tional Paving  Brick  Manufacturers  Asso- 
ciation, and  by  the  editor. 


The  accompanying  letter  from  Mr.  Blair  calls 
attention  to  a  matter  which  is  receiving  more 
thought  each  year  from  highway  engineers  but 
which  is  by  no  means  solved.  Readers  of  the 
highway  articles  in  Pitrlic  Works  during  the 
past  year  or  two  will  recall  several  articles 
dealing  with  this  subject  One  engineer,  for  in- 
stance, expressed  the  opinion  that  in  the  future 
it  will  not  be  a  case  of  standard  6-inch  founda- 
tion with  a  variety  of  kinds  and  thicknesses  of 
surface,  but  rather  two  or  three  standard  sur- 
faces with  a  wide  variety  of  foundations,  since 
the  natural  conditions  to  be  met  by  the  founda- 
tion arc  much  more  numerous  than  the  traffic 
conditions  to  be  sustained  by  the  wearing  sur- 
face. 

Mr.  Blair  states  that  the  most  pertinent  ques- 
tion is.  "Can  we  build  a  road  that  needs  no  drain- 
age?" We  do  not  understand  that  he  means  by 
this  a  road  of  such  character  that  wet  soil  condi- 
tions are  not  injurious  to  it,  but  rather  one  in 
which  the  soil  never  is  allowed  to  become  wet — 
that  is,  water  is  prevented  from  entering  the  soil 
rather  than  withdrawn  after  entering.  Drains 
may  be  used  for  the  purpose  of  preventing  water 
reaching  the  roads,  or  at  least  for  withdrawing 


the  water  from  a  greater  or  less  depth  below 
the  surface  as  fast  as  it  reaches  that  point,  and 
we  do  not  suppose  that  the  use  of  drains  will 
be  abandoned,  no  matter  what  other  improve- 
ments may  be  devised. 

Mr.  Blair  does  not  give  any  information  as  to 
just  what  he  has  in  mind,  but  a  number  of  plans 
would  probably  suggest  themselves  to  engineers. 
One  of  these  would  be  the  driving  of  a  line  of 
close  sheet-piling  along  each  side  of  the  road, 
which  could  be  made  to  keep  from  the  roadway 
any  water  originating  outside  thereof.  There 
are  some  conditions  to  which  this  could  not  be 
applied,  as  for  instance  in  rock  cuts.  The  writer 
is  familiar  with  two  or  three  such  cuts  where, 
in  the  excavation,  pockets  were  formed  in  the 
rock  which  collect  and  hold  water  and  at  these 
points  soft  spots  develop  each  spring  or  after 
any  rainy  season.  In  some  cases  what  are  practi- 
cally springs  are  formed  in  such  locations  by 
water  which  flows  on  top  of  the  rock  under  the 
road  and  is  forced  to  the  surface  at  points  where 
a  bench  of  rock  comes  to  within  a  few  inches  of 
the  surface  of  the  roadway. 

There  can  be  no  question  of  the  importance  of 
this  subject  referred  to  by  Mr.  Rlair,  that  of 
preventing  the  softening  of  sub-soils  by  rain.  If 
this  can  be  prevented,  we  will  seldom  see  such 
conditions  as  those  illustrated  in  the  N'ew  York 
highways  described  in  our  issue  of  August  14. 
nor  will  it  be  necessary  to  construct  such  heavy 
foundations  of  concrete  or  other  material  to 
cam-  the  continually  increasing  loads  of  truck 
traffic. 

Mr.  Blair's  letter  is  as  follows: 

August  19.  1WM. 

Kditor.  Prntu  YVo*k>. 
Xrw  York  City. 

My  Dear  Sir : 

Both  the  picture  ami  the  characteristic  caption,  namely. 
"Making  Heavy  Kepairs  <m  New  York  Highways  after 
the  Spring  Break-L'p."  which  is  given  place  on  the  cover 
of  the  August  7th  issue  of  Public  Works  is  so  suggestive 
of  common  conditions  to  be  found  and  the  question  as 
to  why  the  hreak-up  becomes  particularly  impressive  when 
we  are  confronted  with  so  much  of  that  sort  of  news, 
both  in  the  technical  and  in  the  news  press,  that  it  sets 
my  mind  working  inquiringly. 

Have  we  given  the  causes  of  break-ups  the  study  and 
consideration  that  is  really  due?  If  any  consideration 
at  all  is  given  to  the  matter,  does  it  point  in  the  right 
direction?  For  the  most  part,  attention  is  directed  to 
the  load.  We  see  that  evidence  in  all  sorts  of  suggestions 
and  in  all  sorts  of  legislation,  presumably  to  prevent  or 
at  least  to  minimize  the  injury  which  you  characterize  as 
"the  Spring  break-up."  Why  the  Spring  break-up?  The 
loads  borne  over  the  roads  are  certainly  no  heavier  in 
the  Spring  than  they  are  in  the  dryest  season  of  the 
year.    But  roads  do  not  break  up  during  the  dry  season 

Ouf  of  the  many  hundred  replies  to  questionnaires 
reccntlv  sent  out  by  the  Federal  Highway  Council's  Com- 
mittee on  "Subgrade  and  Its  Relation  to  Road  Surfacing 
and  Traffic."  more  than  fifty  percent  located  the  trouble 
in  the  subgrade.  These  replies  came  for  the  most  part 
from  engineers  and  where  not  from  engineers,  from  per- 
sons who  have  given  more  than  a  layman's  study  to  road 
construction.  But  in  all  the  lot,  not  one  suggested  a  remedy. 
Many  expressed  their  entire  inability  to  suggest  a  remedy. 
Others  did  venture  to  say  that  drainage  was  neglected. 
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thereby  giving  the  inference  that  drainage  might  be 
helpful  to  the  situation. 

Certainly  one  certain  conclusion  may  be  drawn  from 
all  the  information  received  and  that  is  that  if  Spring 
break-ups  are  eliminated  we  mast  discover  some  prac- 
tical way  of  eliminating  the  influence  that  superinduces 
the  injurious  effects. 

A  very  practical  and  a  very  prominent  engineer  said 
10  the  writer  but  a  few  days  since:  "If  we  can  maintain 
the  subgrade  of  our  roads  in  a  dry  condition  then  all  else 
of  the  problems  of  road  building  would  become  but  easy 
and  simple  matters"  If  this  be  true,  however  difficult 
may  be  the  answer,  the  question  itself  is  a  simple  one. 
"How  are  we  to  maintain  our  subgrades  in  a  dry  condi- 
tion?" The  question  may  not  indicate  a  perfect  solu- 
tion. It  may  be  that  in  certain  soils  and  combination 
of  soil*  or  subgradc  condition,  'containing  a  large  porpor- 
tion  of  gravel,  a  certain  amount  of  moisture  will  increase 
its  stability  and  bearing  power.  However  that  may  be, 
is  there  nr<t  enough  promise  in  the  condition  of  a  dry 
sulv-lvtsc  to  influence  the  exercise  of  sufficient  thought 
and  ingenuity,  to  make  such  a  condition  maintainable 
throughout  the  entire  year?  Shall  it  be  accomplished  in 
the  design,  in  the  grading,  some  method  of  obstructing 
the  capillary  forces  to  keep  the  moisture  out,  to  keep 
the  water  away  from  under  the  road,  or  how  shall  it 
be  accomplished  ?  Please  do  not  somcl>ody  say  "drain 
the  road."  because  that  presupposes  that  the  road  needs 
to  be  drained.  Can  we  build  a  road  that  needs 
no  drainage?  That  seems  to  be  the  more  pertinent  ques- 
tion. We  do  certainly  want  to  get  away  from  the  idea 
of  permitting  the  water  to  go  in  the  road  merely  to  take 
it  out  again.  So  long  as  that  practice  is  maintained,  the 
water  will  surely  be  under  the  road  in  the  Spring  of  the 
year  and  the  Spring  break-ups  will  occur  with  certain 
regularity.  True,  a  flood,  a  tornado  or  some  other  natural 
and  extraordinary  disaster  will  perhaps  influence  injury 
to  any  road  construction  we  might  devise.  Bijt  that 
would  he  exceptional. 

But  certainly  we  may  reasonably  expect  that  a  stabili- 
zation of  our  sub-grades  can  be  reliably  attained  and 
maintained,  and  when  that  much  is  accomplished  we  shall 
h»ve  cut  down  the  maintenance  and  repair  charges  for  our 
streets  and  highways  to  a  negligible  sum. 

Yours  very  truly. 
WILL  P.  BI,Ain. 
Vice  President,  Xat'l  Paving  Brick 

M-fr's  Ass'n. 


Concrete  and  Bituminous  Pavements 
in  New  York  State 

At  six  lettings  by  the  New  York  State  High- 
way Department  this  year  only  47  per  cent  of 
the  mileage  of  cement  concrete  pavements  offered 
was  bid  upon,  72  per  cent  of  the  bituminous  ma- 
cadam mileage,  and  77  per  cent  of  the  water- 
bound  macadam.  There  were  90  cement  concrete 
projects,  of  which  48  received  bids;  22  bitumin- 
ous macadam  ones,  of  which  15  received  bids; 
while  bids  were  received  for  3  out  of  4  water- 
bound  macadam  projects. 

Averaging  the  engineer's  estimates  of  all  of  the 
projects  and  the  figures  of  the  lowest  bidder  for 
each  one  bid  upon,  we  find  the  average  engineers' 
estimate  per  mile  for  concrete  was  $34,849  and 
for  bituminous  macadam  was  §2-1,222,  whilc'the 
averages  of  the  low  bids  received  were  $33,961 
and  $20,876  respectively.  In  this  connection  it 
is  interesting  to  note  that  on  December  31,  1919, 
the  commission  published  a  report  in  which  it 
was  estimated  that  pavements  for  light  traffic 
would  cost  per  mile  $24,3<>4  if  cement  concrete 
and  $22,156  if  bituminous  macadam,  while  heavy- 
pavements  would  cost  $28,544  if  of  cement  con- 
crete and  $28,600  if  of  bituminous  macadam.  It 
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is  seen  from  this  that  the  bids  received  for  con- 
crete roads  are  considerably  greater  than  the 
commission's  estimate,  while  those  for  bitum- 
inous macadam  are  materially  less  than  such 
estimate. 

In  the  January  30  letting  the  engineers  esti- 
mated an  average  of  $32,929  for  concrete  pave- 
ments and  the  low  bids  $37,969.  In  the  March 
letting  the  engineers  increased  their  estimate  for 
concrete  to  $35,556,  while  the  low  bids  dropped  to 
an  average  of  $31,596.  In  the  April  letting  the 
average  of  the  engineers  estimates  and  of  the 
bids  were  $39,205  and  $41,430  respectively.  At 
the  later  lettings  the  average  of  the  engineer's 
estimates  ran  very  close  to  and  slightly  larger 
than  the  average  of  the  low  bids  received.  The 
estimate  of  $39,205  and  corresponding  bid  of 
$41,430  were  for  construction  contracts,  while  the 
others  were  for  repair  and  completion.  Of  the 
construction  contracts,  only  39  per  cent  of  the 
concrete  mileage  was  bid  upon  and  18  per  cent 
of  the  bituminous  macadam.  Of  two  completion 
contracts,  26  per  cent  of  the  cement  concrete  in 
one  case  and  62  per  cent  in  the  other  case  were 
bid  upon,  while  of  the  bituminous  macadam  the 
mileage  was  80  per  cent  and  100  per  cent  of  the 
total  mileage  submitted.  Of  the  repair  contracts, 
the  mileage  of  cement  concrete  bid  upon  was 
65%,  67%,  72%  and  52%  respectively,  while  for 
repairing  of  bituminous  macadam  the  amount  bid 
was  100%  in  three  cases  and  58%  in  the  fourth. 

These  figures  seem  to  indicate  that,  combining 
the'  bids  for  construction  and  repair,  concrete 
work  is  costing  the  state  $13,000  per  mile  more 
than  bituminous  macadam.  The  concrete  aver- 
ages 5}4  inches  thick  in  some  cases  and  6J4  in 
others,  averaging  the  center  and  side  thicknesses. 
The  bituminous  macadam  is  understood  to  be  13 
inches  thick. 


Atlantic  City  Has  New  Paving  Plant 

The  city  commissioners  of  Atlantic  City,  N.  J., 
on  August  27  inspected  a  new  paving  plant  which 
had  been  completed  a  short  time  previous  and  it 
was  formally  accepted  by  Street  Director  Stein- 
bricker.  The  plant  was  purchased  from  the  F.  D. 
Cummer  &  Sons  Company  of  Cleveland.  The 
plant  has  a  guaranteed  capacity  of  750  square 
yards  of  asphalt  a  day.  It  was  purchased  by  the 
city  at  a  cost  of  $14,900  to  be  used  in  the  repair 
and  upkeep  of  the  streets.  It  has  been  leased 
to  the  Cunningham  &  Murray  Paving  Company, 
to  be  used  by  it  in  improving  a  number  of  the 
city  streets  under  a  contract  which  it  has  with 
the  city.  Joseph  McCormack,  genera!  manager 
of  the  paving  company,  said  that  he  felt  con- 
fident that  he  could  turn  out  at  least  900  square 
vards  a  day  with  the  plant. 


Filtration  Plant  for  Covington 

The  Board  of  Hca-tth  of  Covington,  Ky.,  on 
August  25  recommended  that  the  city  construct 
a  filtration  plant,  and  that  at  the  fall  election  the 
citizens  vote  upon  a  bond  issue  to  raise  the 
money  for  this  purpose. 
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Immigration  Notes 

Thirty-four  Million  Arrivals  Since  1820 

Aliens  have  constituted  35  per  cent  of  the 
increase  of  population  in  the  last  century. 
Rate  of  arrival  now  rapidly  increasing. 

During  the  last  100  years  the  population  of 
the  United  States  has  increased  97,000,000  of 
which  34,000,000,  equal  to  35  per  cent  have  been 
immigrants.  In  the  decade  ending  1910  immi- 
grant's constituted  SO  per  cent  of  the  total  in- 
crease Notwithstanding  the  influence  of  the 
great  war,  they  constituted  40  per  cent  of  the  in- 
crease during  the  ten  years  just  ended,  while  be- 
tween 1820  and  1830  immigrants  were  only  1 
per  cent  of  the  increase  in  population.  It  is  esti- 
mated that  the  increase  in  population  due  to 
immigration  for  the  ten  years  ending  January  1, 
1921  will  be  about  14,000,000. 

Of  the  34,000,000  total  immigrants  during  the 
last  100  years,  8,205,675,  nearly  one  fourth,  came 
from  Great  Briatain,  5,495,539  came  from  Ger- 
many and  4,100,740  came  from  Italy,  4,068,448 
came  from  Austria-Hungary,  3,311,406  came 
from  Russia,  and  2,134,144  came  from  Norway, 
Sweden  and  Denmark,  523,806  came  from  France, 
256,707  from  Switzerland,  214,508  from  the 
Netherlands,  217,256  from  Mexico  and  834.450 
from  British  North  America  including  Canada. 
The  total  numbers  of  Chinese  and  Japanese  arc 
only  283.398  and  299,030  respectively.  Since 
1882  Chinese  exclusion  laws  have  been  in  effect. 

American  Society  of  Civil  Engineers  Ap- 
proves Chinese  Immigration 

Questionnaire  sent  to  members  of  American 
Society  of  Civil  Engineers  as  to  desirability  of 
modifying  immigration  laws  so  as  to  permit  im- 
portation of  Chinese  labor,  brought  about  2,000 
answers  of  which  the  first  thousand  have  been 
classified  and  show  768  in  favor  of  importation  of 
Chinese  labor;  101  were  definitely  opposed,  the 
remainder  expressing  modified  opinions. 


In  the  seven  months  from  January  1st  to 
August  1st,  1920,  the  total  number  of  alien 
arrivals  in  the  United  States  was  250,058,  most  of 
them  coming  from  Ireland  and  Portugal,  Italy 
and  Poland.  The  rate  has  increased  every  month 
excepting  February,  from  25.051  in  January  to 
56,102  in  July.  During  the  same  seven  months, 
1X5,472  foreign-born  people  left  the  United  States 
for  their  native  countries  thus  leaving  a  net  in- 
crease from  immigration. 


The  Italian  government  is  now  encouraging 
emigration  of  laborers  to  this  country  to  relieve 
the  present  economic  troubles  there  and  at  pres- 
ent it  was  stated  that  600  are  leaving  Rome  each 
week  and  about  2.00  each  .week  from  southern 
Italy.  The  emigrants  from  northern  Italy  usually 
go  to  South  America,  and  in  all  cases  there  is 
also  a  large  exodus  of  families  who  were  held 
in  Italy  during  the  war  that  arc  now  departing 
to  join  their  husbands  and  fathers  in  this  country. 


The  present  value  of  German  marks,  French 
francs,  and  Italian  lira,  are  respectively  about 
one-tenth,  one-third,  and  one-fourth  of  their  nor- 
mal value.  German  labor  is  now  paid  about 
three  times  as  much  as  before  the  war  when  the 
compensation  was  about  one-half  that  of  cor- 
responding American  workmen,  so  that  one  who 
received  about  $1  in  gold  in  1913,  now  receives 
about  25c  per  day  in  gold.  The  effect  of  this 
disparity  of  wages  is  bound  to  be  felt  in  this 
country  when  production  is  under  full  headway 
and  our  imports  correspond,  making  a  strong 
factor  to  restore  conditions  here  to  a  more  nearly 
normal  plane. 


According  to  L.  F.  Post,  assistant  secretary  of 
labor,  it  is  estimated  that  immigration  for  1920 
will  probably  exceed  the  highest  previous  yearly 
amount,  namely,  1,250,000  aliens  arriving  in  the 
United  States. 


It  is  reported  that  the  Japanese  immigration 
problem  will  be  solved  by  an  agreement  by  the 
United  States  to  permit  all  Japanese  now  in  this 
country  to  become  naturalized,  and  to  prevent 
iurther  immigration. 

New  York  Establishes  Pension  System 

Through  an  enabling  act  of  the  1920  Legisla- 
ture a  pension  system  was  created,  the  support 
of  which  is  to  be  shared  equally  between  the  city 
and  its  employees.  In  the  case  of  the  administra- 
tive and  technical  forces,  it  provides  for  optional 
retirement  at  the  age  of  sixty  and  mandatory  re- 
tirement at  seventy,  with  a  pension  allowance  at 
the  rate  of  one-seventieth  of  the  average  salary 
for  the  last  ten  years  of  service,  for  each  year  of 
service.  It  is  thus  made  practicable  for  an  em- 
ployee to  retire  on  a  substantial  annuity  at  a 
period  in  his  life  when  he  can  really  enjoy  it. 
The  contributions  to  this  fund  are  graded  accord- 
ing to  class  of  service,  age,  and  time  of  entrance 
into  the  city  service,  and  range  from  about  four 
upwards  to  a  little  over  seven  per  cent  of  the 
employee's  salary.  In  case  of  withdrawal  from 
the  service  for  any  cause,  all  contributions  to  this 
fund  on  the  part  of  the  employees  are  repaid, 
together  with  interest  at  the  rate  of  four  per  cent. 
Incidental  features  of  the  plan  include  pensions 
U>r  disability,  life  insurance  to  the  extent  of  one- 
half  a  year's  salary,  and  pension  to  dependents  in 
case  of  the  employee  being  killed  while  in  the 
performance  of  duty.  These  latter  benefits  are 
paid  for  wholly  by  the  city,  which  also  assumes 
the  burden  of  financing  the  operation  of  the  fund 
for  those  now  in  the  service  up  to  October  1, 
l'»21\  or  such  previous  date  as  they  may  elect  to 
avail  themselves  of  it.  Acceptance  of  the  plan  is 
optional  on  the  part  of  present  employees  but  is 
mandatory  upon  those  who  join  the  service  after 
October  1,  1°20,  when  the  system  goes  into  effect. 


Thousands  of  immigrants,  now  arrived  and  ar- 
riving at  Ellis  Island,  are  unexpectedly  sub- 
jected to  the  sudden  raise  in  railroad  transporta- 
tion changes,  and  some  of  them  have  not  money 
to  pay  the  excess  for  long  distances. 
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Recent  Legal  Decisions 


WAIVER  BY  SURETY  OF  TIME  LIMITATION  FOR  SUIT  BY 
CONTRACTOR 

In  an  action  by  a  contractor  for  highway  con- 
struction against  a  subcontractor  and  the  tatter's 
surety,  the  Michigan  Supreme  Court  held, 
Hanchett  v.  Fidelity  and  Casualty  Co.,  177  N. 
W.  993,  that  the  evidence  showed  that  a  waiver 
of  the  limitation  of  one  year  within  which  the 
parties  had  contracted  that  any  suit  must  be 
brought  on  the  bond,  occurred  at  a  conference 
between  the  surety's  claim  examiner  and  the 
plaintiff,  though  it  took  place  some  time  before 
the  expiration  of  the  limitation  period;  and 
judgment  for  the  plaintiff  was  affirmed. 


AFFIRMANCE    OF    JUDGMENT    AGAINST  CONTRACTOR'S 
SURETY 

Two  road  contractors  assigned  their  respec- 
tive contracts  with  the  consent  of  the  county  to 
a  third  contractor,  who  gave  bonds  with  surety 
to  save  them  harmless.  One  hauling  gravel  for 
the  third  contractor  got  judgment  against  the 
two  contractors,  though  keeping  no  separate  ac- 
count for  gravel  hauled  for  each  job.  One  of  the 
two  contractors,  having  an  assignment  from  the 
other,  sued  the  surety  on  the  bond  of  the  third 
contractor,  his  pleading  counting  on  the  separate 
contracts  and  bonds.  The  defendant  consented 
to  combining  the  contracts  in  one  suit.  The 
Michigan  Supreme  Court  held,  Sullivan  v. 
Fidelity  &  Casualty  Co.,  778  N.  V.  39,  that 
affirmance  of  the  judgment  for  the  plaintiff  on 
appeal  by  the  surety  was  not  error,  though  it 
was  not  possible  to  tell  how  much  of  the  penalty 
of  each  bond  would  be  satisfied,  the  plaintiff 
filing  an  acknowledgment  that  the  penalty  of 
each  bond  would  be  satisfied  to  the  full  amount 
of  the  judgment.  The  granting  of  a  new  trial 
could  not  help  matters. 


CONSTRUCTION  OF  INDEMNITY  CONTRACT 

Contractors  agreed  to  provide  proper,  neces- 
sary and  sufficient  safeguards  against  the  hap- 
pening of  any  accidents  during  the  repair  of  the 
bureau  of  information  at  a  railway  station.  An 
intending  passenger,  who  tripped  over  a  piece 
of  granite  left  by  a  sub-contractor,  recovered 
against  the  railroad  company.  The  Pennsylvania 
Supreme  Court  holds,  Pennsylvania  R.  R.  Co.  v. 
Roydhouse,  110  Atl.  277,  that  such  recovery  will 
not  establish  the  contractors'  liability.  It  must 
further  appear  that  they  or  their  agents  were 
guilty  of  negligence  or  want  of  ordinary  care. 
A  contract  by  one  working  on  premises  to  in- 
demnify the  owner  is  not  an  "insurance  contract," 
and  where  the  indemnitor  has  been  subjected  to 
increased  hazard  by  reason  of  the  indemnitee 
using  the  premises  in  an  unexpected  manner,  the 
indemnitor  is  not  liable  for  ensuing  injuries.  He 
is  not  bound  to  defend  suits  against  the  in- 
demnitee brought  without  merit  even  though 


founded  on  circumstances  in  connection  with  the 
work. 


DECISIONS    Or   ENGINEER    MADE    CONCLUSIVE  VERBAL 
MODIFICATION    OF  CONSTRUCTION 


The  West  Virginia  Supreme  Court  of  Appeals 
holds.  Vaughan  Const.  -Co.  v.  Virginia  Ry  Co., 
103  S.  F..  293,  that  where  a  construction  contract 
provides  that  the  chief  engineer  shall  be  judge 
and  arbitrator  to  settle  doubts,  disputes  and 
differences  arising  between  the  parties,  his  deci- 
sion and  award  thereon  become  final  and  conclu- 
sive on  the  parties  unless  successfully  impeached 
for  fraud,  mistake,  or  caprice  on  his  part  so  gross 
as  to  amount  to  fraud  on  the  rights  of  one  or 
other  of  the  parties  to  the  contract.  Where  dur- 
ing the  execution  of  such  a  contract  monthly 
estimates  are  made  by  the  chief  engineer  of  the 
work  done  in  accordance  with  the  interpretation 
put  thereon  it  by  him,  which  are  received  and 
acquiesced  in  without  objection,  and  payments 
made  and  received  by  the  contractor,  the  latter 
will  be  estopped  on  final  estimate  and  award  of 
tlu  chief  engineer  from  putting  a  different  con- 
struction on  the  contract  and  impeaching  such 
periodical  or  final  estimates  except  for  fraud, 
mistake  or  caprice  amounting  to  fraud  on  Jlis 
rights. 

Where  the  contractor  sets  up  a  modification  ol 
the  written  contract  by  a  verbal  agreement  be- 
tween him  and  the  chief  engineer,  and  the  written 
contract  provides  that  no  such  modification  can 
he  made  except  it  be  done  in  writing,  the  au- 
thority of  the  engineer  or  the  subsequent  ratifica- 
tion of  the  certified  contract  by  the  owner  must 
be  established  by  clear  and  convincing  proof; 
and  if  the  subsequent  dealings  between  the  engi- 
neer and  contractor  have  all  been  in  conflict  with 
the  theory  of  such  modified  contract,  and  the 
final  award  and  estimate  of  the  engineer  have 
been  made  in  accordance  with  the  written  con- 
tract the  contractor  will  not  be  entitled  to  re- 
cover of  the  owner  anything  in  excess  of  the 
prices  stipulated  in  the  contract  for  the  different 
.  lasses  of  work  or  material  done  or  provided. 


UNREASONABLE  DELAY  IN  NOTIFYING  SURETY  OF  CON- 
TRACTOR'S DEFAULT  DISCBARGES  SURETY 

The  Michigan  Supreme  Court  holds,  Haber- 
korn  Inv.  Co.  v.  Moran,  178  N.  W.  76,  following 
Berkshire  Land  Co.  v.  Moran,  177  N.  W.  205, 
when  the  facts  were  similar,  that  where  a  paving 
contract  called  for  completion  on  August  3rd, 
and  the  contractor  had  not  even  begun  the  work, 
unreasonable  delay  took  place  when  notice  was 
only  given  to  the  surety  on  September  25,  say- 
ing that  the  work  was  to  be  completed  by  August 
3rd.  Under  the  circumstances,  "Such  palpable 
and  prejudicial  default  in  a  material  condition 
precedent  was  a  substantial  breach  of  the  con- 
tract which  discharged  the  surety." 
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use,  and  that  since  the  termination  of 
Federal  control  constant  interruptions 
due  to  disturbed  labor  conditions  hare 
seriously  interfered  with  the  move- 
ment of  traffic  and  the  relocation  of 


September  20-21  —  ASSOCIATION 
OK  IKON  AND  STEEI,  ELECTRICAL 
ENGINEERS.  Hotel  Pennsylvania. 
Now  York. 

September  30-34  INTERNATION- 
AL ASSOCIATION  OF  INDUSTRIES. 
Accident  Hoard  of  Commissions.  Sec. 
oilier.   Buroau  of   Labor  States;  San 


September  31-23 — OHIO  BUILDING 
ASSOCIATION  LEAGUE,  5I>1  Citisteni. 
Hank  Hldg .  Columbus,  Oo. 

Hrflrmbri  37-30  —  ILLUMINATING 
E  NG I N  E  Kill  NO  SOCIETY.  Annual 
convention  Cleveland.  H.  Wolf, 
Builders  Exchange,  Cleveland,  chair- 
man Registration  Com. 

Sept.  37-Oct.  I — NATIONAL  SAFE- 
TV  COUNCIL.  16S  North  Michigan 
Avenue,  Chicago,  III.:  meeting  Audi- 
torium, Milwaukee,  wis. 

Sept.  ZK-2B— NATIONAL  LUMBER 
MANUFACTURERS  ASSOCIATION 
Lumber  Standarlzlng  Conference  with 
architects,  engineers,  contractors  and 
•  balers.  Congress  Hall.  Chicago. 

October  8  —  AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGIN- 
EERS'. First  fall  mooting  Philadel- 
phia.   Sec,  33  \V.  asth  St.,  New  York. 

Sept.  2T-Oet.  31 — NATIONAL  SAFE- 
TY COUNCIL.  Ninth  annual  safety 
congrcs*  at  Milwaukee.  W.  H.  Pra- 
ter, treasurer  and  business  manager. 
1SB  North  Michigan  avenue,  Chicago. 

Oct.  13-14 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis.  Sec- 
retary. Charles  Carroll  Drown.  401 
Lincoln  Avenue.  Valparaiso.  Ind. 

October  l.t-l  n — AMERICAN  CIVIC 
ASSOCIATION.  Annual  convention, 
Amherst,  Mass.  Secretary.  E  F.  Mar- 
shall. Union  Trust  Bldg .  Washing- 
ton. D.  C. 

October  1«-1»—  AMERICAN  COUN- 
TRY LIFE  ASSOCIATION.  Annual 
conference.  Springfield,  Mass.  Presi- 
dent, Kcnyon,  L.  Butterflcld.  Amherst. 
Mass. 

Oct.  1923 — INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention, 
New  Orleans.  La.  Secretary,  C.  R. 
George,  Houston,  Texaa. 

November  IS-  AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGIN- 
EERS. Second  Fall  meeting.  Chicago. 
Sec..  S3  W.  .19th  St..  New  York. 

Dee.  7-10 — AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS  An- 
nual mooting.  New  York  Secretary. 
29  W,  39th  ft.  New  York  City. 

Jaa.  3S-3T.  1031— THE  AMERICAN 
tVOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 


\MKHK  AN  SOCIETY  FOR  MUNICI- 
PAL IMPROVEMENTS 

Members  attending  the  convention 
St.  Louis.  Oct.  12-15  arc  provided 
with  membership  application  blanks  to 
encourage  the  joining  of  a  large  num- 
ber of  recruits,  who,  according  to  the 
constitution,  may  be  any  engineer,  offi- 
cer or  director  who  shall  have  charge 
or  supervision  over,  or  any  person  em- 
ployed as  a  consulting  engineer  on  any- 
public,  municipal,  county,  or  >talc  de- 
partment work,  or  any  mayor,  coun- 
cilman or  oihcr  official  of  any  munici- 
pality, county  or  state  A  municipal- 
ity may  lie  represented  by  as  many 
active  members  as  it  may  desire,  the 
representatives  of  the  city  holding 
such  memberships,  being  .subject  to  ap- 
pointment each  year  by  the  munici- 
pality. 

Assrtciate  member,  any  proper  pei- 
soii  interested  in  municipal  improve- 
ment or  work  as  a  contractor  or  con- 
tracting agent,  or  who  i>  a  manufac- 


turer of  or  dealer  in  municipal 

pics. 

Affilatcd  member,  any  one  interested 
in  the  subject  of  municipal  improve- 
ments, but  not  included  in  either  of 
the  above  classes  of  members. 

SOI THEHN  CALIFORNIA  SECTION* 
AM.  SOU.  C.  E. 
At  a  meeting  on  July  14th  at  Los 
Angeles,  nf  the  Southern  California 
Section  of  the  American  Society  of 
Civil  Engineers,  a  report  recommend- 
ing revision  of  the  ordinance  relative 
lo  the  licensing  of  architects  for  plans 
of  concrete  buildings  was  adopted. 
The  report  of  the  cummittee  on  ter- 
minal investigations  was  fully  dis- 
cussed and  accepted  and  the  directors 
were  instructed  to  notify  the  mayor 
of  Los  Angeles  of  the  conclusion  ot 
(he  committee. 

AMERICAN    INSTITUTE  ELEC- 
TRICAL ENGINEERS 

At  their  meeting  of  August  12th, 
the  Board  of  Directors  of  the  Ameri- 
can Institute  of  Electrical  Engineers, 
accepted  the  invitation  to  become  a 
charter  member  of  the  Frdcratcd 
American  Engineering  Societies. 


NATIONAL 

The  f»th  National  Exposition  of 
Chemical  Industries  will  be  held  in 
Grand  Central  Palace,  New  York. 
Sept  20-23.  The  display  will  be  Open- 
ed at  a  p.m  Sept,  20th  by  Dr.  Coal 
H.  Herty.  chairman  of  the  advisory 
committee.  There  will  be  an  address 
on  Cooperation  in  the  Industries  by 
Chas,  L.  Reese  and  a  motion-picture 
program  showing  the  U.  S.  Ammon- 
ium Nitrates  Plant  No.  2  at  Mussel 
Shoals . 

More  than  400  different  exhibits 
have  secured  space  for  this  exhibition 
and  arrangements  have  licen  made  for 
holding  symixisiums  on  Fuel  Economy, 
Industrial  Management,  Material 
Handling.  Chemical  Engineering,  and 
Ceramics 


THE  ASSOCIATION  OF  RAILWAY 
EXECUTIVES 

h  has  been  RESOLVED  by  the  as- 
sociation that  all  of  it>  members  and 
other  carriers  be  urged  lo  devote  their 
utmost  energies  to  the  more  intensive 
use  of  existing  equipment ;  and  as 
definite  aims  undertake,  with  the  co- 
operation of  the  public,  to  attain: 

1.  An  average  daily  minimum 
movement  of  freight  cars  of  not  less 
than  :I0  miles  per  day  ; 

2.  An  average  loading  of  30  tons 
per  car ; 

X  Reduction  of  bad-order  cars  to 
a  maximum  of  four  per  cent  of  total 
owned ; 

4.  An  early  and  substantial  reduc- 
tion in  the  number  of  locomotives 
now  unfit  for  service. 

5.  More  Effective  efforts  to  bring 
about  the  return  of  cars  to  the  owner 
roads. 

This  action  is  taken  by  the  associa- 
tion BECAUSE  it  is  apparent  that 
under  existing  conditions  transporta- 
tion facilities,  particularly  ears  and 
locomotives,  are  inadequate  to  handle 
the  unusually  large  volume  of  busi- 
ness offered'  for  movement  in  the 
country  as  a  whole : 

BECAUSE  it  will  be  impossible  to 
overcome  immediately  this  deficiency 
by  increasing  the  number  of  cars  and 
locomotives  (owing  to  the  time  re- 
quired to  secure  deliveries!,  and  it 
is  clear  (hat  conditions  require  the 
most  intensive  use  of  existing  facil- 
ities : 

BECAUSE  it  is  recognised  that  up- 
on the  release  of  the  carriers  from 
Federal  control,  not  only  were  cars 
and  locomotives  inadequate  and  in  an 
impaired  condition,  but  the  distribution 
of  cars  as  to  ownership  was  such  as  to 
prevent  the  greatest  efficiency  in  their 


ILLUMINATING  ENGINEERING 
SOCIETY 

The  :srd  annual  convention  of  the 
Illuminating  Engineering  Society  will 
be  held  in  Cleveland,  Oct.  4-7th.  The 
original  dates  kept  for  this  convention 
of  (he  American  Legion  which  will  be 
held  in  Cleveland  the  last  week  in 
September. 

ASSOCIATED  HI  11.111  NG  CONTRAC- 
TORS OK  ILLINOIS 

The  semi-annual  meeting  of  the  As- 
sociated Building  Contractors  of  Illi- 
nois was  held  al  Springfield,  Illinois, 
Sept.  9-10  with  a  large  attendance. 
Among  the  principal  papers  presented 
anil  subjects  discussed  were,  Embargo 
on  Materials.  Trade  Agreements. 
Kuildiug  Conditions,  State  Legisla- 
tion. Vocational  Training,  Shortages 
and  Costs,  License  for  Contractors, 
Housing  Problems.  National  Legisla- 
tion, and  Organization  Work. 


CHICAGO 

The  Chicago  Masons  and  Builders 
Association  and  the  Carpenters  and 
Contractors  Association  have  recently 
united  to  form  the  associated  builders 
of  Chicago  with  whom  it  is  expected 
that  the  Bupage  County  Contractors 
Association  will  affiliate. 

AMERICAN  SOCIETY  OF  SANITARY 
ENGINEERS 

The  American  Society  of  Sanitary 
Engincess  with  headquarters  in  the 
Department  of  Health,  Columbus. 
Ohio,  held  a  convention  on  Sept  7- 
9th  at  St.  Louis.  Mo. 

NORTH     CAROLINA     SOCIKTY  OF 
ENGINEERS 

The  North  Carolina  Society  of 
Engineers  held  its  annual  convention 
at  Ashvillr,  North  Carolina,  August 
12-14  and  appointed  a  committee  «f 
five.  Chas.  WaddeB,  Chairman  to 
draft  a  law  making  obligatory  the 
licensing  by  the  state  of  engineers,  and 
land  surveyors,  Plans  were  also 
made  to  revise  the  constitution  of  the 
society  in  order  to  permit  its  affilia- 
tion with  the  \mcrican  Association  of 
Engineers 
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AMERICAN    ASSOCIATION    OK  EN- 
GINEERS 

At  the  meeting  of  the  Washington 
State  chapter  at  Everett,  Spokane  was 
selected  for  the  1921  convention.  Presi- 
dent G.  W.  Osgood.  Tacoma;  first 
vice  prejWent,  J.  C.  Sharp.  Spokane; 
second  vice  president,  F.  (i.  Tetg- 
mcier,.  Everett;  third  vice-president. 
I).  W.  McMorris,,  Seattle;  executive 
secretary.  C.  Penny,  Seattle, 

THE    WESTERN    STATES  RECLA- 
MATION ASSOCIATION 

At  the  August  20-ai.  conventon  at 
Boise,  Idaho  of  the  Western  States 
Reclamation  Association  a  plan  was 
outlined  for  the  irrigation  of  several 
million  acres  of  arid  western  lands 
and  provisions  was  made  lor  enlisting 
congressional  support  of  the  project. 

THE  COI.ORADO  SOCIETY  OF  BN- 

Tlu-  Sept  0-10  convention  of  the 
Colorado  Society  of  Engineers  was 
held  simultaneously  with  the  meetings 
of  the  American  Institute  of  Mining 
Engineers,  the  American  Mining  Con- 
zress  and  some  other  mining  socie- 
ties. 

AMERICAN  CHEMICAL  SOCIETY 

The  reconstruction  meeting  of  the 
American  Chemical  Society  was  held 
in  Chicago,  Sept.  6-9.  Among  the  im- 
portant papers  presented  was  one  on, 
"The  Value  of  Technical  Training  in 
the  Reconstruction  of  Industries."  hy 
Thomas  E.  Wilson  and  another  on 
"Relation  of  Educational  Institution 
to  the  Industries"  by  Prof.  H.  P.  Tal- 
hot.  In  the  dcpirtment  of  water,  sew- 
age and  sanitation,  paper*  were  pro- 
moted by  A.  S.  Bchrman,  "Water 
Softening  for  the  Manufacture  ot 
Raw  Water  Ice;"  H  E.  Jordan. 
"Specifications  for  Glass  Ware  for 
Water  Works  Lalioratorics ;"  W.  D. 
Collins.  "Hardness  of  Surface  Waters 
in  the  I'nitrd  States."  and  Edward 
Bartow.  "The  New  Sewage  Testing 
Station  of  the  Illinois  Slate  Water 
Survey  Division." 

AMERICA*    INSTITUTE   OF  ELEC- 
TRICAL ENUINRERS 

The  first  Fall  meeting  will  he  held 
at  Philadelphia  Ort.  S  and  papers  witl 
he  presented  on  the  Economic  Study 
ni  Secondary  Distribution  and  on 
Electrical  Demand  Measurements  at 
tin-  afternoon  session  of  the  meeting, 
while  the  evening  session  will  he  de- 
voted to  the  commemoration  of  the 
inoth  anniversary,  the  discovery  of 
A  rag.  i.  Ampere.  Davy  and  Oersted. 
The  November  meeting  will  be  held  in 
Chicago.  Nov.  12th  and  the  principal 
paper  will  Ik  on  Lightning  Protection. 

AMERICAN    WELDING  SOCIETY 

The  Chicago  section  of  the  Ameri- 
can Welding  Society  was  organized  at 
a  meeting  held  Aug  :ird  in  the  rooms 
of  the  Western  Society  of  Engineers, 
Chicago.  Many  railroads  and  large 
local  industries  were  represented  by 
about  75  delegates  and  arrangements 
were  made  for  holding  meetings  on 
the  second  Tuesday  of  each  month  in 
the  rooms  of  the  Western  Society  of 
Engineers    The  secretary-treasurer  is 


L.  B.  Mackenzie.  <V0*  South  Dear- 
born Street.  Chicago. 

AMERICAN    ASSOCIATION  OF 
ELECTRICAL  ENGINEERS 

The  officers  elected  at  the  :»6th  an- 
nual convention  at  White  Sulphur 
Springs.  W.  Va..  were:  President.  A. 
J  .  Rcrresford ;  junior  past-presidents, 
COmfort  A.  Adams  and  Calvert 
Towulcy ;  vice-presidents,  Charles  S. 
KufFner,  Charles  Robbins,  J.  T.  Rob- 
inson. C.  E.  Magnusson,  E.  H.  Mar- 
tindale  and  C.  S  McDowell;  Trea- 
surer (ieorge  A.  Hamilton;  secretary- 
F.  I.  Hutchinson.  Walter  A.  Hall, 
William  A.  DelMar,  Wilfred  Sykes, 
Waller  I  Schliter,  G.  Faccioli.  Frank 
D  Newbury.  L.  E.  Imlav.  F.  F. 
Fowlc.  I..  F.  Morehouse.  Harold  B. 
Smith.  James  F.  Lincoln,  E.  B  Craft. 


PERSONALS 


Fellows.  W.  W.  formerly  chief 
engineer  of  Bangor.  Maine  water- 
works, died  Aug.  8th. 

Regnicr.  P.  B  engineer  of  Califor- 
nia Stale  Highway  Commission  dien 
Aug  9th. 

Sjivall.  Capt.  A.  H.  has  been  ap- 
pointed assistant  engineer.  New  Bri- 
tain. Ct 

Dunlap.  Fred  C.  chief  of  brucau  of 
highways  Philadelphia  has  also  been 
made  chief  of  street  cleaning  bureau. 
Philadelphia. 

Bartholomew.  Harland.  has  opened 
an  office  in  Cotnpton  Building  St 
Louis  and  will  specialize  in  city  plan- 
ning and  similar  work. 

Riddle,  Karl,  resident  engineer  of 
Federal  Aid  Road  Project  work  in 
Dickinson  County,  Kansas  has  been 
appointed  chief  manager  of  South 
Palm  Beach.  Fla. 

Bcardsley.  J.  W.  has  been  appointed 
a  road  commissioner  for  the  Panama 
Government. 

Blomquist.  H.  F.  has  been  ap- 
pointed water  sucrintendent  Cedar 
Raids.  Ia  to  plan  and  direct  extensions 
and  imrovemcnts  in  the  system 

Latterly  &  Pfutzenreutcr.  general 
contractors  have  opened  an  office  at 
2'.  E.  Jackson  Blvd.  Chicago. 

I'uerst.  Robert,  lias  opened  a  general 
contracting  office  in  the  Place  Theater 
Rldg.  Cincinnati. 

James,  E.  H.,  has  been  appointed 
resident  engineer  of  Ballantyne  ptcr, 
Vancouver,  Canada. 

Fuller.  C.  H.  R.,  has  been  appoint- 
ed city  engineer  of  Chatham,  Ont. 

Johnson.  A.  N.  engineer  of  Port- 
land Cement  Association  has  been  ap- 
pointed dean  of  the  engineering  school 
and  director  of  Engineering  Roascrch 
of  the  University  of  Maryland,  Col- 
lege Park.  Md. 

Eaton,  A.  B..  has  resigned  as  city 
engineer  of  El  Dorado.  Kans. 

Summers,  R.  E.  J.  has  been  ap- 
pointed assistant  engineer  of  the  H. 
K.  Ferguson  Company. 

Alger,  Major  R.  W.  has  been  ap- 
pointed Cleveland  manager  for  the  H. 
K.  Ferguson  Company. 

Lusk,  H.  B.  has  been  appointed 
manager  of  the  Southern  office  of  the 


Great  Lakes  Lumber  Co.,  Chicago  and 
is  located  at  Hattiesburgh,  Mass. 

Hiucz,  H,  M.  has  been  appointed 
manager  of  the  Milwaukee  office  of 
Henry  W .  Horst  Co.,  general  con- 
tractors and  engineers. 

Kratisc.  Mark  C.  has  opened  an 
engineering  office  in  the  Susquehanna 
Trust  Bldg.  Williamsport,  Pa. 

Springman.  Win.  E..  has  opened  an 
office  at  »H  Rural  Ave..  Williamsport. 
Pa. 

Hauniy  Brothers  have  opened  an 
office  at  m  Hepburn  Street,  Milton, 
Pa 

Belch.  James  has  opened  a  general 
contracting  office  at  Gary,  Ind. 

Luehrs,  D.  M .  has  opened  a  chemi- 
cal and  electrical  laboratory  at  2015 
F. .  Im  Street,  Cleveland. 

Darrow.  .  has  been  put  in  charge 

of  the  new  office  of  the  H.  K.  Fergu- 
son Company,  industrial  engineers, 
Cleveland . 

Thompson  \  . (.inger.  Inc.  have 
opened  an  engineering  and  contracting 
office  at  150  E  41st.  street.  New  York 
City 

Kirkland.  H.  B.  has  resumed  his 
duties  in  charge  of  the  business  of  the 
Concrete  Mixing  &  Placing  Company 
Chicago. 

Holl.  G.  A.,  and  Nathan  C  John- 
ston have  formed  the  engineering  firm 
of  Holl  and  Johnston  with  offices  in 
New  Y.ork.  Milwaukee  and  Cleveland. 

ENGINEERING  RISINRSS  EX- 
CHANGE 

Charles  Whiting  Baker,  for  many 
years  editor-in-chief  of  Engineering 
N'cws  and  since  1917  consulting  editor 
of  Engineering  New-Record,  an- 
nounces his  resignation  am!  the  estab- 
lishment under  his  direction  of  The 
Engineering  Business  Exchange.  :)0 
Church  Street.  New  York  Citv. 

The  organization  is  intended  to 
bring  together  those  desiring  to  sell 
any  sound  Engineering  or  Technical 
Business — Manufacturing,  construction 
Selling,  or  Professional  -and  those 
seeking  opportunities  to  purchase. 

The  exchange  is  prepared  to  make 
expert  appraisal  oi  plants,  and  busi- 
nesses with  special  determination  of 
future  earning  power  and  to  prepare 
and  place  advertisements  without 
charge. 

Registration  oi  purcliasers  is  invited 
and  involves  no  obligation,  the  pur- 
chaser's interests  will  he  safeguarded 
and  experl  efforts  will  be  made  to 
secure  business  suitable  to  the  individ- 
ual and  worth  buying  at  the  price  de- 
manded. 

W  ALTER  E.  MILLER 

Walter  E.  Miller  announces  his  re- 
signation from  the  staff  of  the  Rail- 
road Commission  of  Wisconsin,  to 
engage  in  private  practice  as  consult- 
ing engineer,  specializing  in  investiga- 
tions and  studies  of  steam  and  electric 
railway  and  public  utility  problems, 
especially  the  valuation  of  such  prop- 
erties, ratcmaking  therefor  reports  on 
efficiency  of  operation,  designing,  es- 
timating and  supervising  construction 
of  new  properties  and  improvements 
of  existing  plants.  Temporary,  office. 
Pioneer  Block,  Madison.  Wisconsin 
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PIKRIK-AIIHOH   DIAL  \  tl.TK 
THUCKS 

The  Pierce-Arrow  Motor  Company 
anounccs  a  new  line  including  3,  3  1  3. 
and  5-ton  trucks  with  a  tractor  unit 
each  equipped  with  double  ignition  and 
electric  light.  Very  strong  frames  arc 
made  for  the  efficiency  of  the  dual- 
valve  engines  with  which  the  trucks  are 
equipped  and  which  are  claimed  10 
have  a  pulling  power  superior  to  any 
demand  giving  an  increase  in  econoiti) 
and  a  greater  mileage   for  gasoline 


used. 

Low  repair  and  maintenance  costs  arc 
secured  by  the  accessibility  that  per- 
mits quick  repairs  involving  a  mini- 
mum amount  of  work  and  lost  time. 
The  trucks  have  been  designed  from 
a  practical  basis  founded  on  a  very- 
large  amount  of  experiences  and  ser- 
vice and  being  made  with  unusual  fae- 
■'  -  \  facilities,  have  insured  accurate 
machining  and  great  uniformity  of 
products  verified  by  improved  methods 
.of  testing. 


I'lKICCK-AIMtOW  DUAL.  VALVK  MOTO  U  TRUCK 


Hl.tn-KMIX  lOMPANV*  F.MPL.OY- 
KHS  I  SMI  It  Kit 

As  an  evidence  of  the  Rtaw-Knox 
Company's  appreciation  of  the  value 
of  loyally,  cooperation  and  continued 
service  it  has  announced  a  plan  of 
free  life  insurance  just  put  into  effect. 
All  employees  with  not  less  than  three 
months  service  are  insured  for  $500 
those  with  the  Company  from  six 
months  to  one  year.  $750;  from  one 
to  two  years,  $1,000;  thereafter  with 
each  additional  year's  service  the  in- 
surance is  increased  by  $350,  until  a 
maximum  of  $3000  is  reached. 

The  insurance  remains  in  force  ^a» 
long  a-  the  employee  continues  with 
the  Company,  although  he  may  con- 
tinue it  at  his  own  expense  should 
he  for  any  reason  leave  the  concern. 
It  is  without  expense  of  any  kind  to 
the  individual  covered,  the  entire  cost 
being  borne  by  the  Blaw-Knox  Com- 
pany and  this  in  addition  to  whatever 
other  benefits  may  be  provided  by  the. 
State  Workmen's  Compensation  Act. 
No  medical  examination  is  required 
The  employee  names  his  beneficiary  in 
the  same  manner  as  he  would  under 
an  ordinary  policy,  and  has  the  privi- 
lege of  changing  this  person  from  time 
to  time  as  cin  umstauces  may  demand 
The  plan  provides  benefits  in  case 
i  i  not  only  death,  but  also  total  per- 
manent disability.  In  the  event  that  an 
employee  becomes  totally  and  perman- 
ently disabled  before  reaching  the  age 
of  sixty  he  will  receive  the  full  amount 
of  his  insurance  certificate  in  either 
annual  or  monthly  installments,  ac- 
cording to  any  one  of  several  plans 


which  he  may  choose.  If  death  should 
occur  during  this  period,  ihc  remain- 
ing installments  will  be  paid  to  his 
beneficiary . 

OnXTRACTOM  jacks 

A  new  automatic  lowering  jack  of 
1 1  tons  capacity,  made  by  the  Duff 
Manufacturing  Company,  is  particu- 
larly adapted  for  rapid,  heavy  duty 
and  is  recommended  for  bridge  and 
ear  work.  Simplicity,  strength  and 
durability  are  the  important  features, 
and  the  large  number  of  small  teeth  in 
i lie  lifting  rack  decreases  the  rise  per 
stroke  and  reduces  the  power  required 
on  the  lever  so  much  that  the  strokes 
can  he  made  much  more  rapidly. 

The  simple  operating  mechanism  is 
contained  in  a  strong  closed  chamber 
where,  instead  of  an  eccentric,  is  a 
more  convenient  locking  lever  which  is 
used  for  shifting  the  position*  of  the 
reversing  lever  that  controls  two  pawls. 
There  are  no  small  or  intricate  parts 
to  become  lost  or  broken,  and  the 
mechanism  can.  if  desired,  be  replaced 
as  a  unit 

The  lifting  rack  is  of  forged  steel 
of  very  sturdy  construction.  Its  teeth 
each  carry  only  one-half  the  load 
which  is  distributed  between  them  by 
double-pointed  pawls.  Heavy  fulcrum 
trunnions  cast  _  integral  with  the 
socket  lever  eliminate  the  fulcrum 
pin  boles  that  would  weaken  the 
socket  lever  at  a  point  subject  to 
heavy  strains.  The  one-piece  socket 
lever  fulcrum  has  grease  packed 
bushings  that  afford  perfect  lubrica- 
tion and  protect  the  trunnions  against 
wear.    The  jack  is  single  acting,  rais- 


ing only  on  the  down  stroke  of  the 
operating  handle.  It  is  33  inches  high, 
has  a  rise  of  11  inches  and  weighs  87 
pound*, 

T.  I..  KSIITII  KIKI'tW'S  WESTKKN 
OFF1CK 

A  western  coast  ollice  and  ware- 
house have  been  opened  by  The  T.  L. 
Smith  Co,,  through  its  agents.  Nor- 
man H.  I.ivcrmorc  &  Co.,  at  1306 
Me» chants  National  Bank  Bldg.,  San 
Francisco. 

A  complete  stock  of  Smith  equipment 
and  repair  parts  will  be  carried  at 
these  warehouses  continually,  subject 
to  dripping  instructions  from  any 
Smith  Agency  Jocated  in  western  ter- 
ritory.   

PTAKDakihzim;  i.i  mbkh  si/.k* 

Tit.-  nerd  of  standard  sizes  for  all 
t'c  ilTcrem  lumber  products  has  been 
ti  lt  for  10 ntC  lime,  <ltle  to  the  exceed- 
ingly numerous  and  constantly  chang- 
ing sizes,  and  the  action  of  promin- 
ent lumbermen  in  promoting  stand- 
ardization presages  another  progres- 
sive step  in  the  lumber  industry.  The 
United  States  Forest  Products  Indus- 
trial Research  Laboratory  at  Madison. 
Wisconsin  has  been  cooperating  dur- 
ing the  past  year  with  the  National 
Lumber  Manufacturer's  Association 
in  working  out  an  equitable  basis  for 
standardizing  softwood  lumber  sizes. 
The  advantages  of  standardization  in- 
clude : 

The  possibility  of  a  common  langu- 
age for  all. 

Architects  and  purchasers  can  order 
more  rapidly  with  one  set  of  sizes. 

Material  of  standard  sizes  is  more 
salable. 

Building  design  is  simplified. 

Uniformity  in  construction  results. 
It  equalizes  competition  between 
manufacturers.  It  makes  possible  uni- 
form practice  and  sizes  in  resawing 
It  makes  possible  a  fewer  number  of 
•Irving  schedules  in  the  kiln  drying 
of  lumber. 

The  National  Lumlicr  Manufac- 
turer's Association  has  issued  a  call 
for  all  manufacturers,  consumers,  and 
others  intcrcstcit  to  meet  September 
3-s  and  3U  at  the  Congress  Hotel  in 
Chicago,  at  which  time  action  will  In- 
taken  on  the  standardization  of  sizes 
for  all  softwood  lumber. 


UAIIBAUK  t  \l  I  M  li  \  I  (I  iis 

The  Nye  Odorless  Crematory  Com 
pany  has  recently  completed  plants  at 
Wilson  N.  C. :  Raleigh.  N.  C.  (incin- 
erator No.  2);  White  Plains,  N.  Y.; 
(ireenville,  S.  C.  (incinerator  No.  .'II; 
Clarksburg,  West  Va. ;  and  Weirton. 
West  Va.  They  now  have  under  con- 
struction incinerators  at  Wcllsvillc. 
Ohio,  Huntington,  West  Va.,  McKin- 
ney.  Texas,  and  Stuttgart.  Ark. 
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[The  AusTjN-WESTERN  Road  Machinery  Co.  1 

AUSTIN  ROAD  ROLLERS 


Austin- Western  Kami  Hollers  ure  the 
product  of  years  of  experience  with  the 
problems  of  road  construction.  They 
have  proved  their  merits  by  actual  per- 
formance in  all  parts  of  the  world. 
Their  remarkable  utility  and  all  round 
service  worth  has  become  a  recognised 
international]  fact. 

Austin- Western  Road  Hollers  are  built 
in  three  types.  Motor  Tandem  — 
Steam,  and  come  in  a  wide  range  of 
sizes.    Write  today  for  catalog. 


THE  AUSTIN- WESTERN  ROAD  MACHINERY  CO 
CHICAGO,  ILLINOIS 
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Recut  Granite  Block  Paving  in  Philadelphia 

Difficult  conditions  on  arterial  street  with  heavy  traffic  on  street,  trolley  and 
elevated  tracks.  Old  pavement  replaced  by  old  blocks  redressed  and  set  on 
foundation  of  concrete  mixed  at  distant  plant. 


AUTO  TRUCK  DKLIVKIUNO  CONCRBTK  MIXED  AT  c:\Tl:  \  I.  PLANT. 

STREET,  SOUTH  of  VINE  STREET. 


TO  WEST  SHOULDER  OF  Ft  FT  II 


This  year.  Philadelphia  is  spending  about 
$4,000.00  on  213  paving  contracts,  15  of  which 
arc  large  ones.  The  work  includes  about  CO  miles 
of  streets  with  different  types  of  pavements  in- 
cluding about  1  mile  on  Kensington  Ave.  and 
Front  St.,  an  arterial  thoroughfare  <i0  feet  wide 
with  a  heavy  vehicular  traffic,  two  lines  of  trolley 
tracks  and  an  elevated  railroad  structure  over- 
head. 

The  work  was  designed  and  executed  by  the 
bureau  of  highways,  department  of  public  works, 
city  of  Philadelphia,  Fred  C.  Dunlap,  chief  of 
bureau  and  (.'has.  F.  Puff.  Jr.,  principal  assistant 
engineer  in  charge  of  construction.  The  contract 
designated  as  No.  2593  was  awarded  in  February, 


1920.  to  the  Union  Paving  Company,  contractoi, 
for  about  $101,000  at  unit  prices  based  on  the 
preliminary  estimate  of  quantities. 

GENERAL  DESCRIPTION  OF  WORK 

The  principal  quantities  included  the  removal 
of  22,320  square  yards  of  existing  granite  block 
pavement  and  the  sttbgrading  at  70c  per  square 
yard;  furnishing  the  laying  4,062  cubic  yards  ot 
1:3:6:  concrete  base  at  $9  per  cubic  yard;  fur- 
nishing and  laying  22,320  square  yards  of  gravel 
Rrit  cement  cushion  course  at  23c  per  square 
yard:  cutting  and  laying  22.320  square  yards  of 
redressed  granite  block  surface  including  joints 
$1.50  per  square  yard;  furnishing  and  filling  43,- 
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BARRING  OUT  OLD  ORANITE  I'AVKMBNT  BLOCKS 

925  linear  feet  of  rail  channel  with  cement  mortar 
at  7c  per  linear  foot. 

The  work  was  carried  out  in  five  successive 
operations  each  of  them  generally  covering  one 
400-foot  block  although  on  some  occasions  the 
total  length  was  reduced  from  5  to  4  blocks.  The 
granite  blocks  of  the  old  pavement  were  barred 
and  removed  by  hand,  piled  neatly  along  the  curb 
and  the  street  was  carefully  excavated  to  sub- 
grade  by  a  Keystone  shovel  delivering  to  motor 
driven  trucks  that  hauled  the  spoil  two  miles 
to  the  points  where  it  was  disposed  of  for  filling 
in  low  ground. 

The  subgrade  was  excavated  and  prepared  in 
one-block  lengths,  compacted  by  a  10-ton  steam 
roller  finishing  it  to  a  surface  within  %  inch  of 
the  required  elevation.  All  soft  or  spongy  places 
were  dug  out  and  refilled  with  coarse  sand, 
gravel,  slag  or  crushed  stone  rammed  solid  and 
afterwards  rolled.  Around  all  inlets,  manholes 
and  other  surface  structures,  the  excavation  was 
made  uniformly  4  inches  deeper  than  the  regular 
subgrade  for  a  distance  of  12  inches  around  the 
structure  in  order  to  secure  a  heavier  concrete 
foundation  there. 

reccttinc  granite  BLOCKS 

The  blocks  were  recut  by  a  gang  of  25  or  30 
expert  cutters  seated  on  low  seats  near  the  curb 
who  first,  with  a  chisel  scored  a  line  across  the 
middle  of  the  wide  side  of  each  block  with  about 
4  blows  of  a  6-pound  hammer,  then  reversed  the 
stone,  placing  the  scored  side  down  on  the  sur- 
face of  thj/  ground  and  by  striking  the  center  of 
the  stone  one  or  more  blows  with  a  short  handle 
sledge  hammer,  broke  it  square  and  smooth  on 
the  scored  line,  the  fractured  surface  being  later 
invariably  laid  as  the  upper  surfaces  of  the  pav- 
ing blocks.  The  four  sides  adjacent  to  the  frac- 
tured surface  were  dressed  if  necessary  to  give 
them  sufficient  regularity  and  smoothness  for  the 
required  joint  clearance. 

Tor  this  purpose,  two  methods  were  used.  Tn 
one  of  them  the  stonecutter  used  a  short-handle 
hammer  with  a  head  4  inches  long  and  a  2'4  x 
2'  inch  face,  and  struck  inside  of  the  line  to 
which  the  stone  was  dre*scd.  In  the  other 
method,  the  stonecutter  use  a  hammer  with  a 
head  8  inches  long  and  a  2Vi  x  1-inch  face  with 
which  the  blow  was  struck  outside  the  line. 
About  the  same  results  were  obtained  by  each 
method,  experts  each  cut  and  dressed  about  OOO 
granite  Mocks  in  8  hours  and  received  lc  per 
each  block  cut. 


The  depth  of  the  shovel  excavation  varied  from 
2  to  12  inches,  and  the  work  was  done  with  great 
care  to  avoid  making  any  holes  that  are  likely  to 
occur  with  careless  operation  and  although  re- 
paired by  filling  and  tamping,  are  likely  to  pro- 
duce irregular  spots  in  the  pavements.  The 
steam  shovel  was  followed  by  a  force  of  hand 
trimmers  that  brought  the  surface  up  to  accu- 
rate subgrade,  filling  in  any  depressions  that  were 
necessary.  The  surface  was  rolled  with  a  10-ton 
machines  until  it  was  levelled  within  \\  inch  of 
required  elevation,  after  which  traffic  was  rigidly 
excluded  until  the  pavement  was  completed. 

CONCRETING 

The  1:3:6  concrete  for  the  foundation  course 
6  inches  thick,  was  made  with  Portland  cement 
developing  a  strength  of  200  pounds  per  square 
inch  when  7  days  old  and  300  pounds  when  28 
days  old.  The  sand  was  graded  from  coarse  to 
fine  with  grains  not  exceeding  J4  inch  in  diameter 
and  not  more  than  25  per  cent  of  them  passing 
a  No.  50  sieve.  It  cannot  contain  more  than  5 
per  cent  by  weight  of  loam,  clay,  dirt  or  other 
impurities  and  when  tested  in  bricquets  has 
not  less  than  75  per  cent  the  strength  of  similar 
standard  bricquets  made  with  Ottawa  sand.  The 
crushed  stone  is  graded  from  \%  inch  to  1  */t  inch. 

The  concrete  was  machine  mixed  at  the  con- 
tractor's central  plant  about  5  miles  from  the 
work.  The  mixer  described  on  page  210  of  Pub- 
lic Works,  September  4,  delivered  three  2-bag 
batches  to  the  loading  hopper  from  which  it  was 
discharged  into  ten  or  twelve  2-ton  automobile 
trucks,  the  boxes  of  which  had  first  been  sprayed 
with  crude  oil  to  prevent  adhesion  of  the  con- 
crete. The  rich  concrete  was  mixed  so  dry  that 
it  could  be  transporated  without  disintegration, 
was  covered  with  tarpaulins  and  hauled  promptly 
to  the  job  at  an  average  rate,  through  the  con- 
gested streets  of  10  or  12  miles  per  hour. 

To  each  truck  driver  was  issued  with  every 
load,  a  numbered  printed  slip  on  which  was 
stamped  the  time  at  which  the  concrete  was 
loaded.  This  slip  was  presented  to  the  inspector 
on  the  job  who  marked  on  it  the  time  at  which 
the  concrete  was  received.    Without  the  slip  no 
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concrete  was  accepted.  Usually  the  trucks 
arrived  at  about  6-minute  intervals  and  at  a  time 
20  to  25  minutes  after  leaving  the  mixing  plant, 
although  a  maximum  of  40  minutes  was  allowed. 
This  maximum  was  considered  conservative 
since  careful  observations  had  shown  that  con- 
crete of  this  mixture  showed  no  deterioration  up 
to  1  hour  after  mixing.  Very  few  loads  of  con- 
crete were  rejected  and  the  system  operated 
satisfactorily,  the  principal  benefit  being  derived 
from  the  elimination  of  mixers  at  the  site  and 
the  consequent  prevention  of  obstruction  in  the 
street. 

At  first  the  concrete  was  transported  in  5-ton 
loads  but  these  were  found  to  be  larger  than  the 
paving  gangs  could  handle  satisfactorily,  and 
better  results  were  obtained  when  the  capacity 
of  the  trucks  was  reduced  to  2  tons.  By  this 
system,  more  than  1,500  square  yards  of  concrete 
foundation  have  been  laid  in  one  8-hour  day. 
The  concrete  being  mixed  plastic  dry  is  believed 
to  be  uninjured  by  the  hauling  and  set  extra  hard 
so  that  after  24  hours,  it  is  entirely  uninjured  by 
heavy  rains  immediately  after  it  is  placed.  The 
operation  of  the  central  concrete  plant  is  a  new 
idea  which  has  been  developed  under  the  per- 
sonal supervision  of  Mr.  Puff  with  the  expecta- 
tion of  perfecting  it  so  that  it  can  be  advan- 
tageously applied  to  the  most  of  the  concrete 
paving  and  thus  enabling  several  mixing  stations 
to  be  established  in  different  parts  of  the  city  so 
as  to  reduce  the  haul  to  practical  lengths  for  all 
parts  of  the  work. 

The  trucks  usually  deliver  the  concrete,  dump 
it  on  the  subgrade  and  after  it  has  been  levelled 
by  shovelling  and  raking,  the  surface  is  tamped 
once  with  12  x  12-inch  light  tampers.  After  the 
concrete  has  set  24  hours,  it  is  covered  with  from 
Vi  inch  to  1  inch  of  a  dry  cushion  made  with 
four  parts  of  slag  grit,  and  one  part  of  cement, 
hand  mixed  and  carefully  levelled  to  receive  the 
granite  blocks. 

SKTTING  RECIT  BLOCKS 

The  recut  blocks  were  approximately  cubical 
with  faces  varying  between  23i  and  3j4  inches  or 
between  3*4  and  4'j  inches  maximum.  The 
blocks  were  carefully  set  on  the  slag-cement 
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cushion,  fractured  surface  up,  and  thoroughly 
rammed.  Blocks  differing  more  than  l/±  inch  in 
width  were  not  allowed  in  the  same  row.  The 
rows  are  transverse  to  the  curb.  The  blocks 
break  joints  not  less  than  3  inches,  the  joints 
do  not  exceed  l/i  inch  in  thickness  and  the  blocks 
were  laid  100  feet  in  advance  of  ramming  to  per- 
mit proper  inspection  of  the  blocks  and  work- 
manship. One  rammer  is  required  by  the  speci- 
fications to  be  employed  for  every  two  pavers. 

The  blocks  arc-  rammed  to  a  uniform  surface, 
the  joints  arc  filled  with  fresh  clean  water  that 
penetrates  to  the  cushion  below,  turns  the  slag 
and  cement  into  mortor.  This  flushing  is  fol- 
lowed by  an  application  of  two  coats  of  1 :1  grout 
mixed  in  machines  and  applied  by  hand,  the 
second  coat  following  the  first  as  soon  as  it  has 
set  and  supplemented  if  necessary  by  a  third  coat 
sufficient  to  everywhere  fully  cover  the  upper 
surface  of  the  blocks.  The  grout  is  broomed  into 
the  joints,  and  the  last  coat  is  finished  with  a 
squeegee  scraper.  Within  l/z  to  of  an  hour 
after  the  last  application  of  joint  grout,  the  sur- 

Elus  grout  left  on  top  is  swept  into  the  joints 
ringing  them  up  flush  and  full  and  after  the 
initial  set  is  completed,  the  surface  of  the  pave- 
ment is  covered  with  J/$-inch  layer  of  sand  evenly 
spread  and  sprinkled  three  time  a  day  for  three 
days  when  the  air  temperature  is  70  degrees  or 
more.   Traffic  is  not  admitted  until  after  7  days. 

The  total  force  employed  averaged  about  125 
men  exclusive  of  those  employed  at  the  central 
concrete  mixing  plant  and  inclusive  of  the  trucks 
drivers  delivering  the  concrete.  The  amount  of 
work  done  varied  from  800  to  1,200  square  yards 
of  pavement  per  8-hour  shift. 

The  use  of  recut  granite  blocks  lor  Philadel- 
phia streets  has  been  found  very  advantageous 
and  economical.  In  one  case  the  b'ocks  taken  up 
and  relaid  on  an  arterial  street  were  replaced 
with  asphalt,  permitting  the  blocks  to  be  relaid 
in  another  street  and  thus  securing  the  pavement 
of  two  streets  at  a  considerable  saving  for  each. 

The  satisfactory  execution  of  this  contract  has 
been  promoted  by  the  rapidity,  economy,  and 
elimination  of  street  obstruction  due  to  the  reuse 
of  old  granite  blocks  and  mixing  concrete  at  the 
central  plant. 
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Bituminous  Macadam  Pavements  in 

Mineral  Wells 


Penetration  pavements  five  years  old  have  carried  heavy  loads  for  the  oil 
fields  without  destruction  and  with  little  cost  for  maintenance.  The  author 
describes   how   they   were   constructed  and  maintained  and  cuts  in  them 

repaired. 

By  Win.  W.  McClendon* 


Mineral  Wells  is  perhaps  the  best  known 
health  resort  in  Texas,  with  visitors  running  well 
up  in  the  thousands.  In  1910  the  government 
census  gave  it  a  population  of  3,905,  not  includ- 
ing visitors,  which  were  estimated  at  5,000.  The 
19J0  census  count  has  not  yet  been  anounnced 
but  the  population  is  estimated  at  9,000. 

Most  of  the  business  and  residence  streets  were 
paved  in  1914  and  1915.  As  no  one  dreamed  at 
that  time  that  oil  would  be  discovered  in  Ranger 
and  that  as  a  result  heavy  truck  loads  of  pipe 
and  oil  well  supplies  would  be  hauled  from  Min- 
eral Wells  to  the  oil  fields,  the  pavements  were 
not  built  for  such  heavy  traffic.  To  describe  how 
they  have  withstood  the  wear  of  such  traffic  for 
several  years  is  the  purpose  of  this  article. 

Usually,  when  a  town  does  its  first  paving  the 
policy  is  to  select  the  highest  type  of  pavement, 
and  therefore  the  costliest,  for  its  business 
streets.  In  most  instances  all  available  funds  arc 
exhausted  by  the  time  this  paving  has  been 
completed,  except  possibly  sufficient  to  pave  a 
short  length  of  one  of  the  principal  residence 
streets.  The  writer  has  known  of  numerous 
cases  where  this  has  happened  and  because  a 
greater  area  had  not  been  covered  the  city 
officials  were  accused  of  graft  by  the  public,  who 
did  not  stop  to  investigate  the  cost  of  the  work. 
Because  of  this  feeling  of  distrust,  not  only  of 
the  former  administration  but  of  future  ones  as 
well,  it  would  have  been  difficult  to  secure  a 
favorable  vote  for  another  bond  issue,  and  as  a 
consequence  there  are  few  cities  in  Texas  of  the 
size  of  Mineral  Wells  that  can  point  to  a  resi- 
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A   HEAVY  LOAD  ON  TWO.roi'F!.iK  ASPHALT  MAC 
ADAM  ON  4-inch  CONCRETE  bask 


deuce  section  so  almost  completely  paved  as  can 
this  city. 

In  planning  the  paving  program  for  this  city, 
the  primary  condition  taken  into  consideration 
was  what  streets  should  be  paved  so  as  to  form 
a  connecting  link  that  would  serve  the  entire 
citizenship  to  the  greatest  advantage,  and  the 
system  was  worked  out  to  conform  to  this.  After 
a  careful  survey,  a  bituminous  concrete  pavement 
two  inches  thick  on  a  five-inch  concrete  base 
was  deemed  best  for  the  principal  business 
streets,  with  a  cheaper  type  of  pavement  for  the 
less  important  business  streets  and  streets  fifty- 
two  feet  wide  between  curbs,  with  an  eight-inch 
curb  and  two-foot  gutter.  An  estimate  of  the 
cost  of  constructing  these  pavements  was  made, 
the  funds  determined,  and  the  process  of  work- 
ing to  the  originally  planned  system  was  begun. 

Brick  and  concrete  being  eliminated  to  begin 
with  bv  their  excessive  cost,  there  seemed  to  be 
only  one  type  of  pavement  left  to  consider, 
namely,  bituminous  macadam.  Since  many 
engineers  arc  skeptical  of  bituminous  macadam 
pavements,  there  is  no  wonder  that  a  large  per- 
centage of  laymen  entertain  the  same  idea  when 
to  them  pavement  is  not  a  pavement  unless  con- 
structed in  whole  or  in  part  of  concrete.  Before 
definitely  deciding  for  this  type  of  pavement  it 
is  best  to  carry  on  a  campaign  of  education 
among  the  tax-payers  to  keep  down  future  dis- 
satisfaction which  might  result  in  legislation  to 
prevent  construction. 

To  keep  within  the  program,  it  was  necessary 
to  narrow  the  width  of  the  streets  as  the  distance 
from  the  business  center  increased,  maintaining 
a  twenty-four  foot  roadway  as  a  minimum  on  the 
narrow  streets  and  thirty  feet  on  the  wider: 
narrowing  to  a  sixteen  foot  paved  strip  down  the 
center  of  the  road  as  a  connecting  link  with  the 
county  highways  in  all  directions,  these  strips  be- 
ing constructed  with  the  idea  in  view  of  a  com- 
pleted pavement  for  the  full  width  roadway  as 
future  improvements  justified. 

The  undisputed  success  obtained  with  bitum- 
inous macadam  here  has  fully  demonstrated  to  the 
writer  his  theory  that  a  pavement  of  this  kind  is 
the  best  and  mosl  economical  to  be  had  for  the 
residence  section  in  the  majority  of  cities  of  sev- 
eral times  the  population  of  this,  and  he  would 
not  hesitate  to  recommend  the  construction  of 
such  pavement  on  a  concrete  base  for  the  business 
streets  of  the  average  town  of  from  ten  to  fifteen 
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thousand  population,  carrying  a  relatively  heavy 
traffic. 

SHOl'LD  BE  BUILT  ON  UNIT  BASIS 

The  fact  that  penetration  bituminous  macadam 
pavements  under  heavy  traffic  have  not  proved 
economical  in  many  instances,  is  no  doubt  be- 
cause the  foundation  of  such  has  been  too  light 
or  improperly  designed  and  the  most  essential 
points  of  construction  have  been  disregarded.  A 
bituminous  macadam  pavement  has  a  peculiarity 
all  its  own  in  that  no  rule-of-thumb  methods  can 
be  adhered  to.  It  should  not  be  constructed  by 
contract  at  a  price  per  mile,  but  preferably  on 
a  unit  basis,  and  all  units  presenting  like  condi- 
tions should  be  constructed  as  nearly  alike  as 
possible. 

Especial  care  should  be  taken  to  secure  a  firm, 
well-drained  foundation  and  an  extra  depth  of 
curb  in  some  instances,  which  will  act  as  cut-off 
walls,  augmented  with  stone  or  tile  drains  if 
there  is  a  macadam  base.  Where  the  pavement 
is  laid  parallel  and  adjacent  to  the  slope  of  a 
hill,  such  construction  on  the  upper  side  becomes 
almost  essential.  The  writer  has  noticed  where 
this  was  not  done  that  the  water  found  its  way 
underneath  the  pavement  in  sufficient  quantities 
to  cause  an  upheaval. 

The  local  pavement  was  laid  on  a  four-inch 
compact  base  using  stone  passing  a  3^4 -inch  and 
retained  on  a  lj$4nch  screen.  The  stone  was 
dumped  on  the  foundation  and  spread  with  forks. 
In  only  a  few  instances  did  a  wavcy  effect  result 
and  this  possibly  would  have  been  eliminated 
had  the  stone  been  spread  with  shovels.  Dust 
was  then  placed  on  this  base  course  and  broomed 
into  the  voids  in  visible  quantities  sufficient  to 
fill  them.  The  writer  would  note  here,  however, 
that  cut  made  in  the  completed  pavement  at  a 
later  date  revealed  in  some  instances  a  penetra- 
tion of  the  asphalt  through  the  base,  denoting  an 
inequality  of  void  fillings.  This  he  believes  could 
be  eliminated  by  constructing  the  base  as  water- 
bound  macadam,  and  allowing  sufficient  time  to 
dry  before  placing  the  top  course. 

The  wearing  course  was  constructed  in  one 
and  two  courses.    The  one-course  surface  was 


l'/j  inches  thick  and  the  two-course  was  two 
inches  thick.  The  latter  construction  was  used 
on  such  streets  as  were  on  a  concrete  base  and 
the  more  heavily  traveled  resident  streets.  Stone 
passing  a  1,14 -inch  and  retained  on  a  )4-inch 
screen  was  used  for  the  wearing  surface  and 
after  being  spread  was  rolled  until  thoroughly 
keyed  together  before  pouring  the  asphalt. 

Excessive  rolling  should  be  guarded  against  as 
having  a  tendency  to  round  off  the  particles, 
thereby  preventing  interlocking  and  crushing  the 
stone  to  the  point  where  filling  of  the  voids  may 
take  place,  preventing  uniform  penetration  of 
the  asphalt.  If  any  surface  irregularities  appear, 
they  should  be  remedied  by  removing  or  adding 
coarse  stone  as  the  case  may  require. 

Asphalt  having  a  petetration  of  90  to  100,  100 
(iramm  weight,  at  77  degrees  Fahrenheit  was 
used  and  applied  at  the  rate  of  1.75  gallons  per 
square  yard  for  the  one-course  pavement.  Im- 
mediately after  the  application,  the  pavement 
was  covered  with  a  thin  layer  of  half-inch  screen- 
ings and  was  again  rolled.  Sufficient  time  hav- 
ing been  allowed  for  the  aphalt  to  cool,  the  street 
was  thrown  open  to  traffic. 

In  case  of  two-course  construction,  after  the 
first  application  had  been  applied  a  layer  of  half- 
inch  stone  was  applied  and  well  rolled  into  the 
first  course,  this  in  turn  being  covered  with  .75 
gallons  per  square  yard  of  the  same  grade  of 
asphalt  as  previously  used.  This  was  followed 
by  a  coat  of  stone  screenings  for  a  cover  material, 
applied  as  in  the  one-course  construction.  The 
asphalt  was  heated  to  a  temperature  between  275 
and  350  degrees  Fahrenheit  and  applied  from 
hand  pouring  pots  having  wide  spouts.  Special 
care  was  taken  to  secure  uniformity  in  the  treat- 
ment and  no  overlapping  of  joints  was  permitted. 
The  asphalt  was  poured  from  the  center  of  the 
street  both  ways  to  the  gutter  and  applied  at 
right  angles  to  the  line  of  traffic. 

To  secure  uniform  distribution,  it  was  at  first 
though  best  to  mark  off  squares  or  rectangles  in 
which  so  many  pots  of  asphalt  were  to  be  poured. 
This  method  proved  unsatisfactory,  however,  due 
to  the  fact  that  it  was  almost  impossible  to  main- 
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tain  a  uniform  level  in  the  pots  when  drawing, 
and  fat  and  lean  places  resulted.  Satisfactory 
results  were  obtained  by  educating  the  operators 
of  the  pots  to  guage  their  pouring  by  their  back- 
ward steps,  this  resulted  in  almost  entire  elimina- 
tion of  fat  spots,  and  this  method  was  used 
through  the  rest  of  the  contract. 

On  less  prominent  business  streets  the  two- 
course  construction  was  used  on  a  four-inch  con- 
crete base.  Due  to  the  discovery  of  oil  in  this 
locality  within  the  last  three  years  it  so  happens 
that  these  streets  have  been  subjected  to  an  un- 
usually heavy  truck  traffic,  and  this  four-inch  base- 
has  withstood  ten-ton  and  twelve-ton  loads  with- 
out the  slightest  sign  of  cracking  from  this  cause. 
This  as  a  general  practice  could  not  well  be 
recommended.  The  writer  docs  believe,  how- 
ever, that  with  a  heavier  base,  this  pavement  will 
economically  withstand  heavier  traffic  and  this 
fact  has  been  demonstrated  from  the  action  of 
the  above  mentioned  streets  so  subjected,  for, 
though  paved  in  1915,  there  has  been  no  money 
spent  on  them  to  date  for  maintenance,  and  it 
does  not  seem  now  that  it  will  be  necessary.  But 
it  might  be  well  this  coming  spring  to  apply  a 
seal  coat  to  a  few  of  the  streets  and  if  this  process 
is  repeated,  the  cost  of  which  in  no  event  would 
be  more  than  a  few  cents  a  square  yard,  at  in- 
tervals of  a  few  yards,  the  life  of  this  pavement 
should  be  prolonged  indefinitely. 

Mineral  Wells  to  date  has  a  total  of  153,0(10 
square  yards  of  pavement,  representing  eight 
miles  of  paved  streets,  of  which  119,000  sq.  vds. 
or  seven  miles  is  bituminous  macadam.  The 
pavement  was  laid  at  a  cost  of  73c  per  square 
yard  for  one-course  on  macadam  base,  88c  for 
two-course  on  macadam  base,  and  $1.20  per 
square  yard  for  two-course  on  four-inch  concrete 
base. 

To  date  there  has  been  spent  less  than  $1,500 
for  maintenance,  and  this  was  on  eight  blocks  of 
Southwest  Fifth  avenue,  and  four  blocks  on  West 
Hubbard  street,  both  streets  of  one-course  con- 
struction on  macadam  base.  The  repair  in  both 
instances  was  made  necessary  by  the  heavy 
traffic  previously  spoken  of.  On  Fifth  avenue  a 
seal  coat  was  applied.  The  street  was  broomed 
and  then  flushed  with  fire  hose  and  allowed  to 
dry,  and  an  application  of  a  half-gallon  of  asphalt 
per  square  yard  applied,  this  being  covered  with 
half-inch  screening  and  rolled.  After  about  eight 
months  traffic,  this  street  has  all  the  appearances 
of  being  sheet  asphalt  pavement. 

On  West  Hubbard  street,  which  parallels  the 
foot  of  the  mountain,  seepage  water  found  its 
way  under  the  foundation,  which  gave  away 
completely  under  constant  pounding  of  heavy 
traffic  and  it  was  deemed  best  to  remove  the  en- 
tire pavement  and  put  in  a  concrete  base  after 
suitable  drainage  of  the  type  previously  men- 
tioned had  been  provided.  This  was  done  more 
than  a  year  ago  and  two-course  pavement  laid 
on  five-inch  concrete  base.  Mo  further  complica- 
tions have  resulted  since  and  the  pavement  has 
withstood  the  heaviest  traffic. 

Numerous  openings  have  been  made  in  our 
pavements  and  at  first  they  were  repaved  by 


filling  the  openings  with  dirt  and  using  the  origi- 
nal macadam  as  base  with  a  cold  mixture  as  a 
top.  After  unsuccessful  attempts  to  secure  satis- 
factory results  by  this  method,  all  excavated  ma- 
terials were  removed,  the  excavation  filled  with 
1 :9  concrete  mixture  to  within  two  inches  of 
finished  grade  and  a  two-course  construction  put 
on  using  hot  mixture.  This  result  was  more  than 
satisfactory  and  out  of  more  than  two  hundred 
openings  within  the  last  two  years  there  have 
been  no  noticeable  effects  from  wear  or  settle- 
ment. A  pavement  patched  or  replaced  with  ma- 
terials other  than  those  from  which  they  are 
constructed  presents  an  unsightly  appearance 
and  wears  unevenly. 

Bituminous  macadam  pavements  are  in  my 
opinion  the  solution  to  the  paving  problem  for  a 
town  with  small  means.  Outside  of  the  asphalt 
kettles  and  a  roller,  the  expense  for  equipment 
resolves  itself  into  almost  nothing. 


Gravel  Mat  on  Adobe  Subgrade 

In  portions  of  the  southwest  is  found  an  adobe 
soil  which,  under  the  hot  sun,  contracts  so 
greatly  as  to  form  cracks  several  inches  wide. 
Pavements  laid  on  this  soil  are  frequently  found 
to  crack  open  as  the  adobe  soil  shrinks  and  cracks 
beneath  them  and  this  has  given  considerable 
trouble  to  paving  officials  in  those  sections  of  the 
country.  Some  instances  of  this  were  described 
two.or  three  years  ago  in  Municipal  Journal. 

The  California  Highway  Commission  found 
this  soil  condition  in  Butte  county,  California, 
where  they  were  building  a  stretch  of  road  eight 
miles  long  through  a  level  country,  and  have 
taken  measures  to  prevent  the  wearing  surface 
laid  on  the  adobe  subgrade  from  forming  the 
large  cracks  so  often  found  under  these  condi- 
tions. 

The  subgrade  is  thrown  up  one  foot  above 
the  natural  elevation  and  side  ditches  are  dug 
to  secure  drainage.  The  subgrade  is  then  rolled 
and  a  4-inch  mat  of  gravel  is  placed  over  it  and 
thoroughly  rolled  with  a  12-ton  roller.  On  this 
is  laid  a  6-inch  slab  of  reinforced  concrete  18 
feet  wide.  The  concrete  is  mixed  1:2:3.  Rein- 
forcing rods  are  placed  across  the  pavement  at 
18-inch  intervals.  2  inches  from  the  bottom  of 
the  slab,  and  longitudinal  reinforcing  is  placed  3 
inches  from  each  edge  of  the  pavement,  the  rods 
lapping  18  inches.  Ry  use  of  the  gravel  mat  to 
prevent  adhesion  between  the  concrete  and  the 
adobe,  and  the  reinforcing  rods,  it  is  hoped  to 
prevent  any  cracks  in  the  adobe  from  producing 
corresponding  ones  in  the  concrete  above. 


Steel  Markers  for  Lincoln  Highway 

It  is  reported  that  before  the  end  of  the  year 
an  enameled  steel  marker  will  have  been  placed 
at  every  turn  and  cross  roads  of  the  Lincoln 
Highway  between  New  York  and  San  Francis- 
co, wherever  their  presence  would  be  desirable. 
It  is  said  that  this  will  be  the  longest  highway 
in  the  world  with  uniform  markers.  The  road 
from  Omaha  to  San  Francisco  already  has  such 
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markers  and  they  are  now  being  placed  between 
Omaha  and  New  York. 

The  Lincoln  Highway  is  3,223  miles  long.  It 
has  never  been  permanently  marked  between 
New  York  and  Omaha  but  instead  there  have 
been  painted  markers  stencilled  on  telegraph  and 
telephone  poles.  It  is  estimated  that  the  cost  of 
marking  the  road  from  New  York  to  Omaha  will 
be  about  $20,000  

New  York  Street  on  Fire 

Coal  ashes  were  used  for  constructing  a  fill 
along  the  line  of  Corlear  Avenue  near  240  Street, 
New  York  City,  and  the  street  thus  graded  was 
paved  and  sidewalks  and  curbing  laid,  and  a 
wooden  railing  placed  for  protection  along  each 
side  of  the  embankment.  Recently  fire  has  start- 
ed in  the  coal  that  is  mixed  with  the  ashes  and  for 
several  blocks  the  street  now  is  emitting  gases 


while  the  surface  is  settling  in  some  spots  and 
heaving  in  others,  cracks  arc  opening  in  the  road- 
bed, and  both  roadway  and  sidewalks  are  thrown 
out  of  surface,  and  in  places  the  wooden  railing 
has  caught  fire. 

It  has  been  suggested  that  the  fire  was  caused 
by  spontaneous  combustion,  which  is  possible,  or 
it  may  have  been  caused  by  fires  started  by  boys 
along  the  sides  of  the  embankment  setting  fire  to 
the  coal  therein,  and  the  combustion  working  its 
way  into  the  interior.  Similar  fire  have  occurred 
before  in  other  cities.  Chicago  had  one  burning 
for  several  months  in  the  made  ground  along  the 
lake  front,  which  the  fire  department  was  unable 
to  drown  out  and  which,  we  believe,  had  to  be 
permitted  to  burn  itself  out.  This  is  one  of  the 
dangers  incurred  by  making  fills  with  inflamma- 
ble materials  and  one  which  should  be  borne 
in  mind  in  disposing  of  city  refuse  by  dumping. 


Renewing  Lower  Chords  of  a  Highway 
Draw  Span  Under  Traffic 

Expensive  and  troublesome  falsework  and  by-pass  eliminated  by  provision 
of  temporary  bottom  chord  wooden  substitute  members;  releasing  the  old 
members  and  the  new  ones  during  replacment.  Trolley  car  traffic  diverted 
to  one  side  of  bridge  while  opposite  truss  was  repaired. 


The  draw  span  of  the  Washington  bridge  over 
the  Housantonic  river,  Connecticut,  is  symmetri- 
cal about  the  transverse  axis,  and  has  two  pin- 
connected  trusses  203  feet  long  and  19  feet  6 
inches  apart  on  centres  and  its  wooden  floor  is 
carried  on  floorbeams  suspended  from  the  lower 
chord  pins.  The  lower  chord  was  made  of  7-inch 
channels  latticed,  which  in  1912  were  found  to 
be  seriously  corroded  through  the  whole  length, 
with  enlarged  pin-holes  badly  distorted  by  over- 
strain, so  that  the  bridge  was  in  danger  of  col- 
lapsing through  deadload  stresses  when  swing- 
ing. GENERAL  METHOD 

In  order  to  prevent  serious  interruption  either 
to  navigation  or  highway  and  street  car  traffic, 
Herbert  C.  Keith,  consulting  engineer,  devised  a 
method  of  reconstruction  which  enabled  the  old 
bottom  chord  members  to  be  replaced  by  new 
ones  by  means  of  a  system  of  temporary  adjust- 
able timber  substitute  members  that  carried  the 
bottom  chord  stresses  and  released  the  old  per- 
manent chords,  while  the  bridge  remained  in 
service  and  was  swung  as  often  as  required  by 
navigation.  The  work  was  successfully  executed 
under  the  direction  of  Mr.  Keith  and  subse- 
quently formed  the  subject  of  a  paper  presented 
by  him  to  the  American  Society  of  Civil  Engi- 
neers and  published  in  the  "Transactions." 

A  careful  investigation  of  the  bridge  showed 
that  the  bottom  chords  were  always  subjected  to 
compression  stresses  whether  the  bridge  was 
carrying  maximum  liveloads  or  was  being  swunp 
with  no  liveload.  These  stresses  were  calculated 
and  temporary  struts,  indicated  by  the  broken 


lines  in  the  elevation  diagram,  were  provided  to 
carry  them.  They  were  connected  to  the  per- 
manent structure  in  such  a  way  as  to  carry  the 
stresses  safely  while  the  lower  chords  were  re- 
placed and  were  detailed  to  provide  simple  and 
efficient  bearings  and  adjustments. 

TEMPORARY  MEMBERS 

These  struts  were  made  of  wood  having  at 
one  end,  steel  plate  jaws  engaging  the  lower 
chord  pins,  except  that  the  centre  panel  struts 
had  full  cross-sectional  bearing  transverse  to  the 
axis  at  both  ends.  The  other  struts  were  inclined 
and  were  made  in  sub-panel  lengths  with  trans- 
verse bearings  slightly  inclined  to  the  vertical 
at  the  lower  ends,  where  they  engaged  the  floor- 
beam  webs  and  with  steel  jaw  plates  engaging  the 
lower  chord  pins  at  the  upper  ends. 

All  struts  were  made  in  two  pieces  each,  con- 
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DIAGP.AMS  OF  DRAW  SPAX-TRMI'Dli.UlY  MEMBERS 

SHOWN  BY  BROKEN  LINES 

nccted  by  channel  iron  fish  plates  bolted  on 
through  round  holes  at  one  end  and  slotted  holes 
at  the  other  end  to  provide  for  longitudinal 
elongation  and  shortening  of  the  member  that 
was  produced  by  the  operation  of  an  adjustment 
wedge  bearing  on  cast-iron  caps  on  the  adjacent 
ends  of  the  strut  and  operated  by  screw  bolts 
as  shown  in  the  detail.  At  each  end  of  the  bridge 
the  struts  were  supplemented  by  tie  rods,  2  PR, 
provided  for  any  possible  tensil  strain  that  might 
be  developed.  These  tension  members  were 
made  with  pairs  of  adjustable  rods  connected  by 
yokes  to  l 7 -bars  passing  around  the  chord  pins. 

SEQUENCE  OK  OPERATIONS 

It  was  intended  to  execute  the  repairs  during 
the  winter  season  when  the  river  is  usually 
closed  to  navigation  by  ice,  but  the  winter  proved 
unusually  mild  and  although  navigation  was 
maintained  uninterruptedly  during  the  entire 
period  of  reconstruction,  the  work  was  carried  on 
as  originally  designed  without  delay  or  interrup- 
tion, the  span  being  swung  whenever  required 


without  stopping  the  repair  work.  At  the  com- 
mencement of  operations  a  barricade  was  built  at 
each  end  of  the  bridge,  and  a  rail  was  extended 
the  whole  length  of  the  span  to  confine  the  traffic 
to  the  trolley  track  and  highway  floor  on  the 
south  side,  while  the  north  side  of  the  centre  line 
was  stripped  for  repairs  and  the  sidewalk 
floor  removed. 

The  temporary  struts  were  put  in  place  and 
connected  to  the  permanent  structure  and  the 
wedge  nuts  carefully  screwed  up  from  the  centre 
of  the  bridge  to  both  ends,  alternate  wedges  be- 
ing adjusted  by  three  men  with  long-handle 
wrenches  turning  each  nut  a  small  amount  while 
the  head  of  the  wedge  was  struck  with  a  sledge. 
In  this  way  the  stresses  were  considerably  re- 
lieved in  the  centre  panels  of  the  old  chords  be- 
fore the  wedges  were  adjusted  in  the  end  panels. 

After  suitable  tests  and  inspection  showed 
that  the  old  chords  were  free  from  stress,  they 
were  removed,  beginning  at  the  east  end  and  re- 
placing the  old  members  by  the  new  ones  and 
connecting  the  latter  before  the  chord  in  the  next 
panel  was  disturbed.  The  splice  pieces  in  the 
new  chords  were  connected  with  bolts  in  half 
the  holes  and  drift  pins  in  the  other  half,  all  of 
which  were  replaced  by  field-driven  rivets  as 
soon  as  convenient  after  the  removal  of  the  tem- 
porary struts. 

After  the  bottom  chord  in  the  north  truss  had 
been  renewed,  traffic  was  transferred  to  the  north 
side  of  the  bridge,  the  south  side  was  stripped, 
the  struts  were  transferred  to  the  south  truss  and 
the  operations  repeated.  The  interruption  to  the 
trolley  service  on  the  bridge  was  for  about  six 
weeks,  during  which  period  the  passengers  were 
obliged  to  walk  about  300  feet  and  vehicular 
traffic  was  confined  to  the  half  width  of  the 
bridge.  The  total  cost  of  the  work,  exclusive  of 
engineering  expenses  and  watchmen,  was  $5,900. 
The  estimated  cost  of  the  alternative  method  of 
repairs  which  involved  a  detour,  with  temporary 
viaduct  and  draw  span,  and  car  service  was  esti- 
mated at  a  minimum  of  $10,000.  This  method 
would  have  involved  a  greater  distance  of  travel, 
undesirable  grade,  and  some  interference  with 
navigation. 
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Profitable  Expert  Bridge  Services 

There  are  few  portions  of  the  field  of  muni- 
cipal construction  and  maintenance  where  expert 
engineering  direction  is  more  necessary  than  in 
bridge  work,  especially  for  long  spans  or  under 
heavy  traffic.  Perhaps  there  arc  few  places 
where  expert  services,  not  afforded  by  the  per- 
manent staff,  are  more  likely  to  be  omitted  or 
deferred,  or  where  they  pay  higher  dividends  of 
safety  and  economy.  If  adequate  maintenance, 
inspection  and  design  of  all  highway  bridge  work 
were  properly  assured,  accidents  would  be  elim- 
inated and  the  total  cost  of  the  structures  would 
be  greatly  reduced. 

These  points  arc  convincingly  demonstrated 
by  the  description  on  page  275  of  the  able  man- 
ner in  which  an  eminent  bridge  engineer  repaired 
an  important  unsafe  structure  with  remarkable 
rapidity  and  economy.  If  this  structure  had  been 
properly  inspected  and  maintained,  it  would  not 
have  been  in  the  perilous  condition  described, 
and  even  the  moderate  cost  of  repairs  eventually 
incurred  would  not  have  been  necessary. 

If  the  final  inspection  and  repairs  had  not  been 
made  by  a  competent  expert,  they  would  un- 
doubtedly have  been  very  much  more  expensive 
and  might,  not  improbably,  have  been  executed 
in  a  manner  that  would  have  jeopardized  the 
safety  of  the  structure  or  caused  very  much  more 
inconvenience  and  interruption  to  traffic. 

The  analysis  of  the  problem  and  appreciation 
of  the  difficulties,  dangers  and  possibilities  of 
the  case,  enabled  the  experienced  engineer  to 
devise  a  simple  and  unusual  method  that,  under 
careful  supervision,  was  executed  by  reliable 
workmen  previously  trained  in  this  class  of  con- 
struction. Like  almost  every  other  problem  in 
this  field,  it  could  not  be  solved  by  merely  re- 
peating a  previous  method,  but  required  special 
analysis,  design  and  competent  workmen  under 
expert  supervision. 


Bituminous  Macadam  and  Bitiminoue 
Concrete  Roads 

The  city  engineer  of  a  Texas  city  in  this  issue 
describes  bituminous  macadam  pavements  which 
have  given  excellent  service  under  traffic  condi- 
tions unusually  severe  for  a  town  of  small  size, 
and  recommends  such  pavement  for  the  main 
traffic  streets  of  small  cities. 

As  the  author  rightly  says,  many  engineers 
look  with  distrust  on  bituminous  macadam  (that 
is,  pavement  laid  by  the  penetration  method)  for 
any  except  lightly  traveled  residence  streets,  and 
arc  in  the  habit  of  recommending  bituminous 
concrete  (materials  mixed  before  laying)  on 
cither  a  concrete  base  or  a  heavy  and  well  pre- 
pared road  of  macadam  which  has  seen  several 
years  of  service;  or  some  engineers  admit  or 
even  prefer  a  bituminous  concrete  base  in  pre- 
ference to  either  of  these.  In  spite  of  the  excel- 
lent record  made  by  the  Mineral  Wells  bitumin- 
ous macadam  pavements,  we  believe  that  engi- 
neers arc  justified  in  using  bituminous  concrete 
for  pavements  that  will  have  to  meet  the  de- 
mands of  heavy  traffic.   In  this  case  the  bitumin- 
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ous  macadam  pavement  appears  to  have  been 
well  laid,  on  a  base  that  gives  it  the  best  of 
support.  In  addition,  it  has  probably  been 
favored  by  climatic  conditions  and  possibly  by 
others  as  well. 

On  the  other  hand,  this  experience  does  seem 
to  teach  the  lesson  that  under  favorable  condi- 
tions and  when  well  constructed,  a  bituminous 
macadam  pavement  will  carry  quite  heavy  traffic 
and  endure  under  it  for  several  years ;  and  there- 
fore that  where  means  are  limited  or  for  other 
reasons  it  seems  imperative  to  cut  down  the  ex- 
penditure by  the  last  possible  dollar,  it  would 
be  permissible  to  lay  bituminous  macadam  if 
care  be  taken  to  insure  that  the  foundation  is 
naturally  or  artificially  kept  dry  and  unyielding 
and  if  care  and  skill  be  employed  conscientiously 
in  the  construction  of  the  pavement. 

This  experience  would  also  seem  to  offer  rea- 
sons for  a  feeling  of  greater  or  less  confidence 
that  a  well  laid  bituminous  macadam  pavement 
on  a  highway  where  traffic  is  increasing  very 
considerably  will  continue  to  give  service  for 
several  years  under  such  traffic  if  carefully  look- 
ed after  and  kept  in  repair,  and  that  in  the  antici- 
pation of  such  traffic  it  is  not  imperative  that  the 
bituminous  macadam  be  replaced  immediately 
with  bituminous  concrete,  but  the  highway  au- 
thorities would  be  justified  in  at  least  testing 
out  the  bituminous  macadam  under  the  increased 
traffic  and  thus  possibly  be  able  to  defer  for  a 
few  years  the  replacing  of  it  with  a  more  durable 
pavement,  thus  securing  a  longer  continuation  of 
returns  from  the  previous  expenditure. 


Private  Rights  in  Underground  Waters 

About  few  subjects  have  more  contentions 
arisen  than  those  connected  with  the  private  use 
of  streams  and  other  waters.  The  right  to  use 
a  stream  flowing  over  or  along  the  property  of 
the  user  is  generally  admitted,  but  ordinarily 
with  the  provision  that  the  water  must  be  re- 
turned to  the  stream  for  use  by  riparian  owners 
lower,  down,  such  water  being  practically  unim- 
paired in  either  quality  or  quantity.  In  the 
western  states,  where  the  water  is  used  for  irri- 
gation, reduction  in  quantity  is  admitted  to  be 
necessary.  Most  of  these  questions,  however, 
have  been  settled  by  the  courts  so  far  as  ordin- 
ary cases  and  conditions  are  concerned. 

In  the  matter  of  ground  waters,  however,  the 
decisions  of  the  courts  have  not  advanced  nearly 
so  far.  One  reason  undoubtedly  is  the  less  gen- 
eral use  made  of  such  ground  waters;  another, 
the  difficulty  of  tracing  the  ground  water  from 
one  place  to  another  and  proving  the  effect  of 
acts  at  one  point  upon  the  quality  or  quantity  of 
the  ground  water  at  another  point.  Kxcept  for 
such  powers  as  are  possessed  by  Boards  of 
Health,  we  do  not  recall  any  decisions  of  im- 
portance bearing  upon  the  pollution  of  under- 
ground waters,  as  by  the  use  of  leaching  cess- 
pools or  the  turning  of  other  impurities  into  the 
ground  above  a  water-bearing  stratum.  And  yet, 
as  underground  waters  arc  used  quite  generally 
for  public  water  supplies,  we  see  no  reason  why 
there  should  not  be  as  serious  an  injury  to  the 


users  of  such  waters  by  polluting  them  by  the 
discharge  of  sewage  and  other  impurities  on  to 
the  soil  in  such  a  way  that  the  foul  water  can 
reach  the  underground  flow,  as  there  is  by  pollu- 
ting surface  streams. 

However,  the  courts  have  held,  in  some  in- 
stances at  least,  that  no  one  has  a  right  to  use 
underground  water  to  such  an  extent  as  to  de- 
prive others  of  their  share  of  use  of  the  same 
water.  For  instance,  it  having  been  proved  that 
a  city,  by  pumping  underground  water  for  its 
water  supply,  has  so  lowered  the  water  table  or 
the  hyraulic  gradient  of  the  underground  supply 
as  to  dry  up  the  wells  of  those  who  have  for- 
merly depended  upon  such  underground  water, 
the  courts  have  held  that  the  city  must  discon- 
tinue this  practice  or  else  pay  damages  to  the 
well  owners,  or  both.  A  recent  illustration  of  a 
contest  in  the  courts  involving  this  principle  is 
referred  to  in  this  issue,  the  city  of  Ann  Arbor, 
Michigan,  being  sued  by  a  number  of  farmers 
for  so  lowering  the  ground  water  by  pumping  for 
the  city  supply  that  the  farmers  find  it  impossible 
to  obtain  water  for  the  use  necessary  to  their 
domestic  and  agricultural  needs. 


Municipal  Contracts  in  Philadelphia 

In  spite  of  the  many  reasons  for  holding  back 
on  public  work  which  have  influenced  cities  and 
states  this  year,  the  city  of  Philadelphia  has 
already  let  contracts  for  municipal  work  which 
total  $19,348,266.  Contracts  for  the  whole  of  last 
year  totalled  only  $18,127,997.  Of  this  year's 
contracts,  over  I2l/j  millions  will  be  paid  from 
the  general  fund  and  about  $700,000  from  loan 
funds.  The  totals  for  both  years  include  con- 
tracts by  the  Bureau  of  Street  Cleaning. 


Sturdy  Concrete  Mixers 

At  a  recent  fire  at  Wilson  Dam,  Mussel  Shoals, 
Tcnn.,  the  wooden  trestle  at  the  cement  shed  was 
burned  causing  two  48,800-pound  Smith  con- 
crete mixers  to  fall  approximately  AO  feet. 

Their  construction  was  so  sturdy  that  they 
sustained  relatively  small  damage  from  the  heat 
of  the  fire  and  the  impact  of  the  fall.  Practically 
no  castings  were  broken,  all  the  gears  except  the 
bevelled  gears  were  uninjured,  and  only  3  teeth 
of  the  main  gear  rings  were  smashed.  Their 
condition  was  so  good  that  they  only  required 
minor  repairs  which  are  being  made  with  the  ex- 
pectation of  putting  the  mixers  soon  into  service 
again. 

These  machines,  which  have  for  several  years 
been  in  government  service,  are  two  of  the  six 
largest  concrete  mixers  ever  built,  each  having 
a  capacity  of  112  cubic  feet  of  mixed  material  or 
168  cubic  feet  of  loose  materia).  They  are 
mounted  on  steel  skids  and  are  equipped  with 
gated  batch  hoppers,  power  tilting  device  and 
friction  clutch  pulleys.  The  rapid  discharge  of 
the  whole  batch  of  concrete  by  tilting  the  mixer 
while  it  is  revolving  enables  the  crew  to  increase 
the  product  by  an  estimated  amount  of  150  to 
200  cubic  yards  per  day  more  than  could  be 
obtained  on  a  non-tilting  mixer. 
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Designing  Aqueduct  of 
Winnipeg  Water  Works* 

By  Jam,.  H.  Fuertea 

Protecting  concrete  from  alkali;  design- 
ing and   constructing  overflows,  blow- 
offs,  culverts  and  miscellaneous  small 
works. 


PROTECTION  OF  AUUEDUCT 

The  remedy  adopted  for  this  trouble  was 
thorough  drainage  of  the  soil  to  prevent  the  con- 
centration of  the  salts  locally.  The  whole  aque- 
duct from  mite  17  eastward  to  Shoal  lake,  and  the 
pipe  lines  from  Mile  13  westward  to  Winnipeg, 
are  protected  in  this  regard.  The  4  miles  from 
mile  13  to  mile  17.  which  is  an  8  foot  diameter 
section  with  very  thick  walls,  built  in  place,  de- 
pressed so  low  below  the  prairie  that  drainage 
could  not  be  had  for  the  bottom  of  the  trench  to 
any  nearby  watercourse,  and  which  was  the  first 
pressure  pipe  to  be  built  on  the  aqueduct,  was 
underdrained.  By  an  accident  of  chance,  the 
excavation  was  made  when  the  soil  was  relatively 
dry  so  that  the  invert  could  be  trimmed  exactly 
to  fit  the  concrete,  in  the  dry,  and  hence  the 
underdrains  leading  to  sumps  that  would  have 
been  required  had  the  trench  been  wet  were  not 
put  in,  and  no  way  exists  to  drain  the  soil  here 
without  an  expensive  construction  program. 

Also,  it  was  assumed  that  the  use  of  dense, 
hard  concrete,  carefully  placed  and  with  a  smooth 
surface,  would  resist  the  disintegrating  of  the 
soil  if  the  surface  waters  were  properly  taken 
care  of,  so  that  there  would  be  no  further  con- 
centration of  the  salts  locallv ;  and  that  the  ac- 
tions, if  any.  would  be  limited,  and  gradually 
disappear  before  damage  worthy  of  attention 
could  be  done,  by  the  leaching  out  of  the  soil. 
Along  parts  of  the  line,  however,  in  this  four 
miles,  examinations  of  the  pipe  that  had  been  in 
the  ground  two  years  showed,  in  places,  a  limited 
softening  of  the  concrete  on  the  surface,  when 
the  surface  was  porous;  not  continuous,  as  to 
areas  attacked. 

Plans  have  been  perfected  to  underdrain  this 
work  and  to  make,  at  intervals,  wells  to  the  un- 
derlying gravel,  into  which  the  ground  water  and 
water  collecting  in  the  trench  may  be  allowed  to 
drain,  as  and  when  it  may. 

REINFORCED  CONCRETE  PRESSURE  PIPES 

The  prcmoulded  reinforced  concrete  pipes  from 
Deacon  to  the  reservoir  in  Winnipeg  were  built 
by  the  Canadian  Lock  Joint  Pipe  Company,  un- 
der general  specifications  prepared  by  the  Dis- 
trict. 

The  5-foot  6-inch  diameter  pipe  from  Deacon 
to  Red  river,  49.000  feet  long,  was  built  for  and 
tested  in  one  length  to  the  full  head  caused  by 
the  water  in  Deacon  reservoir  (proposed)  with 
the  water  shut-off  at  the  Red  river,  plus  a  few 
feet  for  mild  surging.  The  limit  of  leakage 
allowed  by  the  specifications  under  the  above 
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head  was  at  the  rate  of  115,000  Imp.  gallons  per 
24  hours  for  the  49,900  I  in.  feet.  The  actual  test 
showed  a  safe  margin  below  the  requirements. 

The  48-inch  diameter  pipe,  from  Red  river  to 
McPhillips  St.  reservoir,  11,400  lineal  feet,  was 
built  for  and  tested  as  a  unit,  after  laying,  to  a 
pressure  of  40  pounds  per  square  inch.  The 
limit  of  leakage  allowed  by  the  specifications  was 
9,000  gallons  per  mile  per  day,  and  there  was,  as 
with  the  larger  pipe,  a  safe  margin  below  the 
specified  limit. 

The  pipe  was  built  at  Transcoma,  shipped  to 
the  trench  and  laid  by  special  machinery  and 
methods.  The  joints  were  all  provided  with 
crimped  copper  strips  as  water  cut-offs,  every  8 
feet  for  the  5-foot  6-inch  pipe  and  every  10  feet 
for  the  48-inch.  The  methods  of  manufacture, 
transportation  and  laying  of  this  pipe  were  so 
well  worked  out  and  under  control  that  of  the 
total  length  of  61,300  feet  manufactured,  barring 
the  three  lengths  of  5-foot  6  inch  pipe  made  for 
experimental  purposes  by  the  District,  one 
broken  in  loading  and  one  purposely  broken  by 
pressure  (in  testing),  there  were  two  culls  on  the 
5-foot  6-inch  pipe  and  two  on  the  48-inch  pipe. 

DESIGNS  FOR  SPECIAL  STRUCTURES:  OVERFLOWS  AND 
BLOW-OFFS 

Mention  has  hereinbefore  been  made  of  the 
use  of  overflows  at  all  the  imporant  river  cross- 
ings to  prevent  accidents  to  the  arch  section  by 
careless  operation  of  the  gates  at  the  Intake. 
The  illustrations  give  a  plan  and  section  of  the 
overflow  at  Boggy  river,  which  may  be  taken  as 
typical. 

The  main  features  of  these  structures  are  the 
provision  of  ample  overflow  facilities :  a  blow-out 
valve;  stoplogs  to  block  or  regulate  the  depth  of 
flow  in  the  aqueduct ;  a  boat  entrance  for  taking 
out  boats  used  for  inspection  and  floating  down 
stream  from  the  next  entrance  up  stream ;  an 
overflow  channel  to  the  river,  arranged  in  such 
manner  as  to  exclude  the  cold  outside  air  from 
the  interior  of  the  aqueduct  and  remain  open  at 
all  times  for  the  discharge  of  the  overflowing 
water ;  provisions  for  balancing  the  air  pressures 
in  the  aqueduct,  due  to  changing  depths  of  flow, 
etc.,  and  a  house  covering  the  aqueduct  where  the 
overflow  is  located. 

CULVERTS  UNDER  THE  AQUEDUCT 

To  take  care  of  surface  drainage  crossing  the 
line  of  the  aqueduct,  culverts  of  different  sizes 
were  required  at  various  points.  Without  excep- 
tion, except  at  the  major  river  crossings,  surface 
drainage  is  taken  under  the  aqueduct,  owing  to 
the  elevation  of  the  grade  line  relative  to  the 
ground  surface,  in  an  inverted  siphon.  The  de- 
tails of  these  structures,  shown  in  general  by  the 
plan  and  section,  are  similar  in  all  cases,  varying 
only  in  size  or  details  to  adapt  them  to  various 
locations. 

The  form  adopted  allows  of  cleaning  these  out, 
if  neccssarv.  from  time  to  time,  and  provides  frost 
proofing  for  all  parts  except  the  open  mouths, 
which  are  so  designed  as  to  be  easily  freed  from 
ice  forming  there  in  very  cold  weather.  The  out- 
let and  inlet  ends  are  provided  with  stoplog 
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grooves  to  permit  blocking  out  the  water  for 
cleaning  or  removing  ice,  and  have  heavy  chains 
hung  across  the  entrance  to  keep  out  wandering 
animals,  such  as  bear,  moose,  and  caribou,  as 
well  as  cattle  in  the  few  localities  where  there  are 
any  running  loose  in  the  woods. 

The  top  of  the  conduit,  where  it  passes  under 
the  aqueduct,  is  placed  lower  than  the  bottom  of 
the  outlet  ditch  to  seal  out  the  cold  air  which 
might,  if  entering,  cause  trouble  with  the  aque- 
duct invert.  On  this  drawing  is  also  shown  the 
method  of  passing  the  aqueduct  over  the  culvert 
to  prevent  settlement  and  to  secure  permanence. 

MISCELLANEOUS  SMALL  WORKS 

Mention,  merely,  is  necessary  of  the  provisions 
for  air  valves  on  the  closed  pipe  lines,  and  air 
vents  for  the  valve  chambers  and  other  structures 
where  great  cold  might  work  damage  to  the 


valve,  etc.,  housed  therein.  In  some  places, 
notably  on  the  5-foot  6-inch  concrete  pipe  line, 
special  vents  were  devised  consisting  of  a  vent 
pipe  with  the  lower  end  immersed  slightly  in  a 
shallow  pan  of  non-volatile  oil,  an  expedient 
which  would  permit  maintaining  equilibrium  of 
pressure  without  free  circulation  of  the  cold  air. 

CONCLUSION 

The  word  of  caution  incorporated  in  the  report 
of  Hering,  Stearns  and  Fuertes  that  "The  cost  of 
the  work  will  also  depend,  to  a  great  extent,  on 
the  skill  exercised  in  the  final  location  of  the  line 
and  the  establishment  of  the  grades  in  a  proper 
manner.  A  margin  of  half  a  million  dollars,  or 
more,  may  easily  be  used  up  by  failure  to  appre- 
ciate the  elements  in  which  economies  may  be 
practiced,"  can  be  appreciated  by  mention  of 
the  fact  that,  had  the  arches  and  inverts  been 
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made  but  one  inch  thicker  than  they  were,  there 
would  have  been  required  some  35,000  yards  of 
concrete  extra  at  a  total  extra  cost  of  approxi-* 
mately  $500,000. 

There  was,  therefore,  no  margin  for  "slap- 
dash" methods  of  designing;  all  things  had  to 
be  considered  with  great  care  to  prevent  cxtrava- 
gence.  The  basis  of  design  had  to  be  so  sound 
that  the  actual  works  could  be  pared  down  to  the 
narrowest  margin  of  excess  possible,  or  the 
money  would  vanish  in  half-million  dollar  blocks 
for  every  extra  dollar  per  foot  the  work  cost. 

It  is  worthy  of  note,  now  that  the  aqueduct  has 
been  completed  and  is  in  its  second  season  of 
operation,  that  all  of  the  portions  of  the  1915 
work  that  suffered  settlement  cracks,  when  the 
backfill  was  placed  on  them,  are  still  in  place  and 
in  use,  having  been  repaired  as  above  described; 
and  that  the  aqueduct,  owing  to  the  smoothness 
of  its  interior  surfaces  and  the  excellence  of  the 
finish  as  to  lines,  grades  and  uniformity  through- 
out, will,  despite  predictions  to  the  contrary  and 
despite  the  cracks,  not  one  half  of  which  were 
repaired  at  all,  deliver  in  its  present  condition 
more  water  than  the  conservative  capacity  as- 
signed to  the  scheme  in  the  Hering,  Stearns, 
Fuertes  report. 

Further,  the  total  cost  of  the  construction  fea- 
tures of  the  whole  proposition  has  not  exceeded, 
including  the  construction  railway  and  all  extra 
work  and  repairs,  the  original  estimates  of  Her- 
ing, Stearns  and  Fuertes;  the  allowances  that 
were  made  in  those  estimates  to  cover  extra 
foundation  costs,  ditching,  swamp  drainage,  the 
construction  railway  and  equipment,  the  probable 
extra  quantities  of  concrete,  excavation,  steel  for 
reinforcement,  difficulties  at  stream  crossings, 
and  other  elements  difficult  to  foresee,  having 
proved  sufficient  to  cover  just  such  contingencies 
as  were  encountered. 

Further,  also,  these  exceptionally  fine  results 
were  achieved  in  spite  of  war  conditions,  the 
plans  for  the  aqueduct  having  been  completed 
early  in  1914,  and  the  construction  of  the  railway 
well  advanced  before  the  war  broke  out ;  and  the 
water  of  Shoal  lake  was  delivered  into  the  Winni- 
peg reservoir  in  the  Spring  of  1919.  But  for  the 
fear,  locally,  of  trouble  with  steam  boilers  and 
heating  plants  as  a  result  of  changing  suddenly 
from  a  very  hard  to  a  soft  water  in  the  midst  of 
cold  weather,  the  new  water  could  have  been 
made  available  in  the  winter  of  1918,  so  far  as  the 
aqueduct  and  pipe  lines  were  concerned. 


Fire  Hydrant*  in  Harriaburg 

During  the  year  1919  automobiles  caused  ac- 
cidents to  nine  fire  hydrants  of  the  Harrisburg. 
(Pa.)  water  department,  it  being  found  necessary 
to  replace  three  of  them. 

Twelve  hydrants  were  dug  up  and  the  roots 
of  trees  removed  from  the  drip  holes,  and  twenty 
other  hydrants  were  repaired  in  their  drip  rig- 
gings and  valves. 

All  hydrants  were  blown  out  twice  during 
the  year,  oiled,  in  many  instances  packed,  chains 
gone  over  and  nozzles  repaired. 


SECTION  THKOtTQH  CULVERT 


Digitized  by  Google 


PUBLIC  WORKS 


Vol.  49,  So.  13 


Bull  Run  Water  for 
Portland,  Oregon 

By  Cb«».  W.  Geiger 


Water  dammed  up  in  natural  lake  reaches 
city's    reservoir    through  underground 
passage  whose  existance  was  not  known 
with  certainty. 


More  than  two  billion  gallons  has  been  added 
to  Portland's  water  storage  by  the  construction 
of  a  dam  at  the  moderate  cost  "of  $39,000,  and  the 
ultilization  of  a  suspected  but  unproved  under- 
ground water  channel  as  part  of  the  supply  con- 
duit. Portland  first  experienced  a  water  short- 
age a  few  years  ago,  when  the  consumption  be- 
came as  great  as  the  natural  flow  of  Bull  Run 
river  (the  source  of  supply  of  the  city)  and  on 
hot  days  exceed  this.  During  the  past  two  or 
three  years  the  shortage  of  water  has  been  giving 
great  concern  to  the  water  works  officials  and 
inconvenience  to  the  citizens. 

Bull  Run  river  emerges  from  the  rocks  in  a 
canyon,  but  the  exact  source  of  the  supply  has 
never  been  demonstrated.  It  has  always  been 
considered,  however,  that  Bull  Run  lake  was  the 
source  of  the  river,  this  lake  being  about  a  mile 
from  where  the  river  rises  and  having  no  surface 
outlet.  About  two  years  ago  the  water  works 
officials  decided  to  act  on  the  assumption  that 
this  lake  fed  the  river  and  to  build  a  dam  which 
would  so  raise  the  lake  as  to  supply  sufficient 
storage  to  prevent  overflowing  of  the  lake  during 
winter  months,  storing  this  amount  for  use  the 
following  summer.  A  temporary  dam  was  built 
which  held  the  lake  about  10  feet  higher  than 
normal  during  the  summer  months.  The  water 
bureau  then  built  below  this  a  second  dam  with 
a  gate  by  means  of  which  the  stored  water  could 
be  let  out  of  the  lake  as  needed,  this  being  built 
at  a  point  where  it  was  supposed  that  the  dis- 
charge of  the  lake  through  it  would  reach  a  sump 
which  communicated  with  the  outlet  in  the 
canyon  where  Bull  Run  river  originated.  When 
the  second  dam  had  been  completed,  the  first 
dam  was  blown  up  and  the  water  was  held  by  the 
second  dam.  In  order  to  test  the  correctness  of 
the  assumption  that  this  sump  communicated 
with  Bull  Run  river,  the  gate  was  opened  and 
several  million  gallons  of  water  released  and 
entered  the  sump.  In  a  few  minutes  the  flow  in 
Rull  Run  river,  where  it  arose  in  the  canyon,  in- 
creased until  there  was  no  longer  any  question 
about  the  connection  between  it  and  the  sump 
by  way  of  an  underground  passage.  This  results, 
as  stated,  in  adding  two  billion  gallons  of  water 
to  the  city's  supply. 

The  success  of  this  project  means  that  the  city 
will  now  drop  proposals  for  the  construction  of 
additional  reservoirs.  The  natural  reservoir 
formed  by  this  dam  stores  this  water  under 
almost  ideal  conditions  and  by  means  of  tele- 


phone it  is  possible  for  attendants  at  the  head- 
. works  to  have  the  flow  in  Bull  Run  river  in- 
creased as  needed.  To  have  met  the  shortage 
promblem  by  means  of  artifical  reservoirs,  to  store 
the  flood  waters  of  winter  and  spring  to  tide  over 
the  summer  shortage,  would  have  meant  an  in- 
vestment of  between  three  million  and  four 
million  dollars. 

Work  on  constructing  the  dams  in  Rull  Run 
lake  was  started  about  two  years  ago  under  the 
direction  of  Mayor  Baker  and  the  City  Council, 
the  plan  originating  with  City  Commissioner 
Mann  and  the  engineering  work  being  done  by 
Ben  Morrow,  Fred  Dandlett  and  Charles  Oliver, 
engineers  of  the  Water  Bureau.  Execution  of 
the  work  was  slow  and  difficult  for  the  reason 
that  all  supplies  and  materials  had  to  be  taken 
tc  the  lake,  a  distance  of  twelve  miles,  on  pack 
horses.  It  was  impossible  to  take  in  any  heavy 
machinery  and  the  work  was  largely  hand  work, 
even  to  the  cutting  of  the  lumber.  The  labor  on 
the  job  was  performed  largely  by  students  of  the 
University  of  Oregon  Argicultural  College,  who 
took  the  jobs  during  the  summer  vacation. 

Railroad  Congestion  Prevents  Filter 
Completion 

A  number  of  cities  are  finding  difficulty  in 
furnishing  safe  water  to  their  citizens  because  of 
the  refusal  of  the  railroads  to  transport  chemicals 
needed  by  the  purification  plants,  but  Toledo, 
Ohio,  finds  the  railroad  congestion  interfering  in 
still  another  way  with  the  purification  of  its  wa- 
ter. It  has  under  construction  22  filter  beds 
which  will  be  completed  about  October  1st  so 
far  as  the  masonry  is  concerned,  but  so  far  the 
city  has  been  unable  to  get  filter  sand  with  which 
to  fill  them,  without  which  they,  of  course,  are 
absolutely  useless.  An  order  for  the  sand  was 
given  to  the  companies  furnishing  it  about  the 
first  of  the  year  but  they  have  been  unable  to 
get  the  railroads  to  deliver  it. 

The  new  filters  will  add  22  million  gallons  a 
day  to  the  capacity  of  the  plant,  which  is  now 
36  million  gallons,  and  will  greatly  relieve  the 
water  situation.  All  of  the  capacity  of  the  pres- 
ent filter  is  being  used  and  if  this  summer  had  not 
been  an  unusually  wet  one  there  would  have 
been  a  shortage.  A  considerable  part  of  the 
capacity  of  the  new  filters  is  needed,  therefore,  to 
insure  against  a  shortage  which  would  be  caused 
by  any  demands  for  amounts  out  of  the  ordinary. 


Ann  Arbor  Sued  for  Lowering 

Ground  Work 

The  city  of  Ann  Arbor,  Michigan,  has  been 
securing  its  water  supply  from  underground 
sources  and  suit  has  recently  been  brought 
against  it  hv  farmers  in  Washtenaw  county  to 
recover  $200,000  damages  which  the  farmers 
claim  they  have  suffered  through  the  lowering  of 
the  ground  water  and  to  enjoin  the  city  from 
further  pumping  of  the  ground  water  supply. 
Seventeen  owners  have  joined  in  the  suit  and  ask 
that  the  city  be  enjoined  from  pumping  any 
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more  water  until  the  ground  water  in  their 
farms  shall  have  returned  to  its  natural  level, 
and  that  the  city  be  permanently  enjoined  from 
withdrawing  ground  water  in  such  quantities  as 
to  in  any  way  lower  the  level  of  the  underground 
water  on  their  farms. 


New  Idea  in  Cast  Iron 
Pipe  Joints 

Pipes  sent  from  the  foundry  with  the 
hemp  and  lead  already  in  place,  requiring 
only  the  calking  of  the  lead  after  the 
spigot  has  been  entered. 


A  new  idea  in  the  making  of  lead  joints  in 
cast-iron  pipe  to  be  used  for  water  mains,  gas 
mains  or  other  purposes  is  now  being  turned  out 
by  one  of  the  cast-iron  pipe  manufacturers.  The 
joint  when  completed  is  practically  the  lead  joint 
on  top  of  hemp  packing  which  has  been  in  use 
for  years.  The  new  feature  lies  in  the  fact  that 
the  hemp  is  calked  in  place  and  the  lead  poured 
before  the  pipe  has  been  shipped  from  the 
foundry.  The  pipes  are  made  without  any  bead 
on  the  spigot  end  and  the  prepared  joint  is  con- 
structed at  the  foundry  a  very  little  larger  than 
the  outside  of  the  spigot  end  of  the  pipe.  The 
pipes  are  placed  together  in  the  trench,  the 
spigot  being  sent  all  the  way  home  in  the  bell, 
and  the  lead  joint  is  then  calked  in  the  usual 
way. 

This  docs  away  with  the  necessity  of  melting 
and  pouring  the  lead  on  the  work,  including  the 
difficulty  of  pouring  in  a  wet  trench.  An  addi- 
tional advantage  claimed,  and  apparently  with 
j-.istice.  is  that  this  secures  a  better  centering  of 
the  spigot  in  the  socket,  giving  a  truer  alignment 
of  the  interior  of  the  pipe  and  thus  reducing 
friction  of  flow  in  the  mains;  this  being  secured 
by  the  fact  that  the  lead  joint  already  in  place 
was  mechanically  centered  when  poured  and 
thus  brings  the  bell  end  into  the  correct  position 
automatically. 

In- this  joint  the  lead  is  of  uniform  thickness 
around  the  entire  circumference,  thus  eleminat- 
ing  the  danger  of  too  great  thickness  of  the  lead 
itng  where  the  yarn  had  not  been  calked  in  prop- 
erly.   In  addition,  it  expedites  the  work  of  pipe 


laying  and  reduces  the  length  of  time  the  trench 
must  be  kept  open. 

In  making  the  joint  at  the  foundry,  the  pipe 
is  stood  on  end  with  the  bell  uppermost.  A  short 
mandrel  is  inserted  in  the  bell,  and  a  band  of 
iron  wedges  is  dropped  into  the  bottom  of  the 
annular  bell  space,  occupying  about  half  the  depth 
of  the  bell.  These  wedges,  with  their  connecting 
strip  on  top,  form  an  anvil  against  which  the 
hemp  is  calked.  On  top  of  this  is  inserted  a 
length  of  square  braided  hemp  cut  to  exactly  the 
right  length,  which  is  calked  into  place,  and  on 
this  another  length  breaking  joint  with  the  first 
This  is  calked  into  place  by  means  of  a  gland  in- 
stead of  a  'calking  iron,  and  the  lead  is  then 
poured.  The  led  is  not  caulked,  but,  when  it 
has  cooled,  the  mandrel  is  removed.  In  order  to 
protect  the  joint  from  injury  during  the  handling 
of  the  pipe,  a  concrete  ring  plug  is  inserted  in  the 
bell.  When  the  pipe  is  laid,  this  concrete  plug  is 
removed.  As  previously  stated,  there  is  no 
bead  on  the  spigot  end  of  the  pipe,  so  that  there 
is  no  difficulty  in  inserting  it  in  a  prepared  joint. 
The  lead  is  then  calked,  beginning  at  the  bottom 
and  going  lightly  around  the  entire  circum- 
ference so  as  not  to  drive  the  spigot  out  of  the 
center,  then  calking  the  entire  joint  until  the 
lead  has  been  driven  about  three-eighths  of  an 
inch  below  the  face  of  the  bell. 

Another  feature  of  the  joint  is  the  slope  given 
to  the  bottom  of  the  socket,  which  comes  into 
play  if  the  pipe  is  deflected,  as  when  laid  on  a 
curve.  When  such  deflection  takes  place,  it  is 
the  theory  that  the  extreme  spigot  end  of  the 
pipe  slides  down  the  beveled  shoulder  on  the  in- 
side of  the  curve  and  the  wedges  (at  7  in  the 
illustration)  arc  free  to  follow  it,  thus  relieving 
the  pressure  on  the  lead  ring  at  this  point.  On 
the  other  hand,  the  wedges  on  the  outside  of  the 
curve  arc  forced  forward  by  the  pipe  and  thus 
put  extra  pressure  on  the  lead  at  this  point  and 
expand  it,  while  the  lead  on  the  inside  of  the 
curve  is  compressed ;  the  tendency  being  to  keep 
the  joint  tight  throughout  the  circumference. 
The  accompanying  illustrations  show  the  joint 
when  laid  with  the  pipe  straight  and  also  when 
deflected. 


Water  Shortage  in  Kinston,  C. 

Kinston,  C,  has  several  times  recently  found 
itself  practically  without  water,  the  reservoir 
having  been  emptied.  The  supply  is  obtained 
from  eleven  wells  about  400  feet  deep,  but  the 
increase  in  consumption  has  reached  the  point 
where  their  capacity  is  exceeded  and  work  has 
been  started  on  one  of  several  new  wells  which 
are  to  be  added.  The  pumping  station  is  only 
150  yards  from  the  Neusc  river,  but  the  city 
authorities  will  not  consider  using  the  river  water 
until  the  water  demand  becomes  so  great  as  to 
make  the  well  supply  impracticable. 
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Decatur's  Water  Shortage 

In  spite  of  the  construction  of  the  temporary 
dam  for  affording  a  slight  storage  of  river  water, 
Decatur,  Iowa,  is  still  threatened  with  a  water 
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shortage  and  Commissioner  RuthrafT  has  ap- 
pealed to  the  consumers  to  reduce  the  consump- 
tion as  much  as  possible.  He  states  that  unless 
the  consumers  co-operate  seriously,  many  fac- 
tories will  have  to  shut  down,  but  if  no  water  is 
wasted  it  will  be  possible  to  get  along  without 
such  drastic  steps.  There  are  8.000  meters  on 
the  services,  but  even  these  have  not  induced  the 
economy  in  use  of  water  that  is  necessary  to 
avoid  the  threatened  shortage. 

Municipal  Milk 

for  Jamestown 

By  Paul  A.  Davis 


The  taxpayers  have  voted  to  erect  a  mu- 
nicipal central  milk  plant,  and  pasteurize, 
bottle  and  distribute  milk  at  a  lower  price 
than  is  charged  by  dealers. 


By  a  majority  of  115  votes  the  taxpayers  of 
the  city  of  Jamestown,  New  York,  in  a  special 
election  held  August  21st,  decided  to  extend  the 
credit  of  the  city  in  the  sum  of  S150.000  to  en- 
able the  municipality  to  enter  the  milk  business. 

The  proposition  is  to  erect  a  central  milk  plant, 
equip  it  with  modern  milk  machinery  necessary 
to  pasteurize  it  and  bottle  it  under  sanitary  con- 
ditions, and  to  distribute  at  the  doors  of  the  con- 
sumers the  18,000  quarts  used  daily.  The  sum 
realized  from  the  bonds  will  be  used  to  erect  the 
plant  and  equip  it  and  start  it  in  operation.  The 
bonded  indebtedness  will  be  paid  off  at  the  rate 
of  $5,000  a  year,  this  and  the  interest  being  ob- 
tained from  the  revenue  derived  by  operating 
the  plant. 

This  is  believed  to  be  the  first  venture  of  its 
kind  ever  made  by  an  American  city,  and  falls 
into  line  with  the  recommendations  made  by  the 
milk  commission  that  was  named  by  (iovernor 
Alfred  Smith  to  investigate  the  milk  situation  in 
New  York  State.  It  will  undoubtedly  be  watch- 
ed with  interest  not  only  in  New  York  state 
but  by  the  country  at  large. 

Mayor  Samuel  A.  Carlson,  who  advocated 
municipal  ownership  of  water  and  lighting 
plants,  city  hospital  and  city  market,  the  opera- 
tion of  which  by  the  city  of  Jamestown  toas 
proved  successful,  has  fought  for  the  city  milk 
plant  during  the  past  ten  years.  In  February, 
1919,  this  proposition  was  voted  down  by  a  vote 
of  almost  2  to  1  against  it,  the  total  votes  cast 
being  1,954.  In  the  election  just  held,  2,185  votes 
were  cast,  showing  much  interest  in  the  question 
and  remarkable  change  in  sentiment. 

When  the  recent  election  was  proposed.  Mayor 
Carlson  named  a  publicity  committee  with  Frank 
O.  Anderson,  a  prominent  manufacturer  and 
member  of  the  water  and  lighting  commission, 
at  its  head.    An  investigation  by  a  federal  grand 


jury  of  an  increase  of  3  cents  per  quart  made  in 
the  price  of  milk  about  this  time,  based  on  a 
1  cent  increase  paid  to  the  producer,  seems  to 
have  had  an  effect  in  changing  the  sentiment  of 
the  public.  At  this  time  the  dealers  were  told 
to  bring  their  price  down  2  cents,  to  13  cents  a 
quart,  or  face  an  indictment  for  violation  of 
the  Lever  act. 

The  city  proposes  to  reduce  the  cost  of  milk 
to  the  consumer  by  an  elimination  of  the  dupli- 
cation of  time  and  effort  in  distributing  the  sup- 
ply. In  place  of  ten  milk  peddlers  passing  over 
the  same  street  each  morning,  the  city  will  have 
one  peddler  go  over  that  street,  the  city  being 
mapped  into  districts  with  one  peddler  to  cover 
each. 

Milk  will  be  purchased  from  the  producers 
under  the  contract  system,  thus  safeguarding  the 
milk  supply  coming  to  the  city.  At  present  it 
is  endangered  because  of  the  increasing  num- 
ber of  milk  condensaries  in  that  section  of  the 
state,  which  by  the  contract  system,  provide  the 
dairymen  with  a  steady  market  for  all  the  milk 
they  can  supply.  Only  clean  and  sanitary  milk  will 
be  accepted  by  the  city  and  this  will  be  pasteur- 
ized before  being  handled  and  the  bottles  will 
be  thoroughly  cleansed.  The  orginating  of  this 
plan  some  ten  years  ago  was  caused  by  the  im- 
pure milk  which  had  been  delivered  from  time 
to  time  and  the  recommendation  of  the  Board  of 
Health  to  the  city  council  that  such  a  proposi- 
tion be  submitted  to  the  vote  of  the  people. 

The  plant  is  to  be  erected  on  property  already 
owned  by  the  city  and  upon  which  the  city  hos- 
pital now  stands.  It  will  be  controlled  by  a  com- 
mission of  four,  two  of  them  to  be  members  of 
the  board  of  health,  including  the  mayor.  Each 
of  Jamestown's  municipal  enterprises  is  run  in 
this  way  by  commissioners  composed  of  business 
men  who  give  their  time  to  it  in  a  public  spirited 
manner. 


Rapid  Hydraulic  Fill 

Rapid  progress  is  now  being  made  in  con- 
structing the  F.nglewood  dam  in  the  Miami  Con- 
servancy District,  by  the  hydraulic  fill  process. 
In  one  10-hour  shift,  July  15,  4.888  cubic  yards 
of  material  was  pumped  from  the  hog  trough 
to  the  top  of  the  embankment,  beating  the  pre- 
vious record  of  4,000  cubic  yards  in  one  shift. 

The  material  is  excavated  by  two  large  drag- 
line machines  that  deliver  to  7-car  trains,  in 
which  it  is  hauled  to  the  hog-box,  where  it  is 
broken  up  and  washed  to  the  sump  by  two 
powerful  monitors,  screened,  and  delivered  to 
the  dam  by  two  15-inch  centrifugal  pumps  as 
described  on  page  :ti>1  of  TVhlk  Works.  May 
8th.  The  efficiency  and  economy  of  this  work  is 
evident  from  a  consideration  of  the  simple  plant 
and  the  very  small  force  of  men  comprised  in 
the  dragline,  dump  car.  and  pump  house  gangs 
that  are  required  for  its  excavation  and  trans- 
portation, and  the  continuity  with  which  so  large 
a  volume  of  material  is  kept  moving  with  little 
or  no  hand  labor. 
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Consulting  Engineers' 
Libraries 

By  Ruth  Camovan* 

A  privately  owned  libary  it  an  asset  to 
the   Consulting   Engineer   if  properly 
selected,  catalogued  and  used. 

The  function  of  a  library  is  two-fold — to  accu- 
mulate literature  and  to  impart  knowledge.  In 
depository  of  musty,  dusty  books,  but  a  livjc  in- 
formation bureau. 

other  words,  the  library  should  not  be  a  mere 
To  the  consulting  engineer  a  privately  main- 
tained library  is  essentially  a  time-saver.  In  it 
the  members  of  his  staff  can  look  up  references 
and  make  searches  without  taking  the  time  to 
go  to  other  libraries.  They  can  accomplish  this 
more  quickly  than  if  turned  adrift  among  un- 
familiar bookshelves.  Their  librarian  under- 
stands their  problems  and  knows  the  library's 
resources.  He  also  is  a  time-saver.  If  they  ask 
for  something  on  water  hammer,  for  instance, 
they  won't  have  thrust  upon  them  a  bulletin 
describing  pneumatic  hammers,  nor  be  given 
"Ganot's  Physics"  when  they  want  something  on 
inverted  siphons.  He  is  himself  a  specialist, 
familiar  with  the  work  of  the  firm,  its  difficulties 
and  demands. 

Particularly  to  the  younger  men  on  the  force, 
such  a  library  is  of  immense  assistance.  lack- 
ing the  practical  experience  of  their  superiors  and 
uninformed  as  to  precedent,  they  need  to  have  at 
Jiand  published  records  of  past  practice  and  of 
present-day  principles,  to  aid  them  in  their  work. 
Kasy  access  to  such  literature  stimulates  better 
design  and  affords  short-cuts  toward  the  solu- 
tion of  their  problems.  It  is  not  enough  that 
such  material  may  be  available  in  neighboring 
libraries.  The  engineer  cannot  waste  time  in  as- 
certaining where  the  desired  information  can  be 
procured,  nor  in  ferreting  it  out  in  unfamiliar 
"diggings."  He  wants  to  do  his  burrowing  in 
his  own  backyard.  Otherwise  he'll  neglect  to 
do  it. 

Tn  addition  to  the  time-saving  element  of  the 
private  library  is  the  advantage  that  there  is  no 
restriction  as  to  the  length  of  time  a  book  may 
be  retained,  whereas  with  borrowed  books  there 
is  always  an  obligation,  either  moral  or  acutal, 
to  return  the  book  within  a  specified  time. 

The  books  in  the  engineer's  own  library,  more- 
over, may  be  freely  marked  and  annotated.  Refer- 
ences may  be  added,  and  marginal  notes,  which 
make  the  volumes  more  valuable  for  practical 
use.  Passages  may  he  checked  for  coyping, 
plates  temporarily  removed  for  blue  printing,  and 
diagrams  traced,  -all  without  fear  of  reproach. 

These  books  in  the  library  of  the  consulting 
engineer,  should  include  above  all,  of  course, 
publications  which  are  not  apt  to  be  available  in 
the  neighboring  libraries,  such  as  reports  of  de- 
partments, commissions  and  experts.  They 
should  also  include  text  books  and  handbooks, 

'Librarian  with  Metcalf  &  Eddy,  14  Beacon  StrMt.  Bo.lon,  M*»i. 


which  afford  technical  knowledge  in  concise 
form.  In  such  a  library  there  should  be  certainly 
one  good  comprehensive  index  of  engineering 
literature,  such  as  "Industrial  Arts  Index"  or 
"Engineering  Index";  and  such  general  refer- 
ence books  as  dictionaries,  directories,  atlases, 
etc. 

In  order  to  keep  in  touch  with  the  best  and 
most  up-to-date  practice  in  his  profession  the 
engineer  subscribes  to  several  of  the  leading  engi- 
neering periodicals,  which  his  librarian  either 
clips,  or  has  bound.  He  is  also  a  member  of 
various  professional  societies  the  publications  of 
which  he  needs  to  have  on  hand  for  reference. 

In  connection  with  his  recommendations  for 
construction  work  a  file  of  specifications  is  use- 
ful, and  in  making  estimates,  specifying  equip- 
ment, etc.,  trade  catalogues  arc  necessary,  from 
which  types,  sizes  and  prices  can  be  obtained. 
These  also  are  of  service  to  the  engineer  who 
makes  valuations. 

Then  there  is  the  problem  of  the  pamphlet. 
First  of  all  is  it  worth  keeping?  If  so,  will  it  be 
most  valuable  in  separate  form  or  shall  it  be 
bound?  What  form  of  binding  will  be  most 
economical  and  practical? 

In  addition  to  the  material  which  it  is  desirable 
to  have  on  hand  for  reference,  is  that  which  the 
engineer  acquires  in  making  his  reports.  There 
isithe  file  of  reports  to  clients,  which  must  be 
kept  up  and  indexed ;  there  are  vast  sheaves  of 
computations  and  basic  data,  to  be  intelligently 
assembled,  bound  and  filed;  there  are  original 
drawings,  blue  prints,  maps  and  photographs,  not 
to  mention  negatives,  lantern  slides,  etc.  Then 
there  is  the  file  of  reprints  of  his  own  professional 
papers,  which  must  be  kept  fresh  for  distribu- 
tion, and  of  which  he  probably  wishes  to  have 
one  set  kept  complete  for  his  personal  use. 

To  adequately  care  for  all  of  this  material- 
stow  it  away  systematically,  catalogue  it  intelli- 
gently, and  above  all,  by  discarding  the  non- 
essential, keep  it  within  practical  bounds,  a 
capable  librarian  is  necessary.  In  the  interests 
of  efficiency  this  librarian  should  not  be  asked 
to  devote  himself  exclusively  to  filing  and  cata- 
loguing. He  should  be  called  upon  also  to  make 
searches  through  the  literature,  prepare  lists  of 
references,  bibliographies,  etc.,  thus  becoming 
familar  with  the  contents  of  the  volumes  which 
he  indexes.  This  will  not  only  give  him  a  com- 
prehensive grasp  of  the  resources  available  in 
his  library,  but  will  arouse  his  interest  in  the  sub- 
jects in  which  the  firm  specializes  and  enable  him 
to  intelligently  help  those  who  consult  him  or 
who  send  to  the  library  for  material. 

The  one  in  charge  of  such  a  library  should  be 
encouraged,  also,  to  join  the  local  library  associa- 
tion, as  this  will  bring  him  into  touch  with  other 
librarians.  Through  them  he  will  learn  the  re- 
sources of  neighboring  libraries  and  will  effect 
an  exchange  of  courtesies  which  sometimes  in- 
cludes borrowing  privileges  not  generally  ex- 
tended. 

A  well  chosen  library,  well  maintained,  is  not 
only  an  educational  stimulus  to  the  consulting 
engineer  and  his  staff,  but  a  practical  asset. 
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Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."    If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Grading  15  Miles 
of  Highway 


Excavating  and  transporting  120,00 
yards  of  fine  sand  with  short  hauls 
over  low  grades 


Dear  Sir: 

Kindly  advise  mo.  as  to  what  would  be  tin-  best 
method  for  grading  a  highway  whore  the  excava- 
tion runs  about  8,000  cubic  yards  to  the  mile ; 
the  haul  is  from  100  feet  to  '4  mile;  the  material 
is  sand,  a  very  fine  sand  that  it  is  nearly  impos- 
sible for  aMtos  to  go  through;  the  grade  on  the 
finished  road  will  be  from  00  to  5  per  cent;  there 
is  not  much  overhaul,  that  is  haul  in  excess  of 
500  feet;  the  total  length  of  the  job  is  15  miles. 
Yours  very  truly, 

6.  J.  l.lMtKKi;  . 

Grand  Rapids,  Minn. 

The  data  given  are  not  adequate  to  determine 
what  is  certainly  the  best  or  most  satisfactory 
method  of  making  the  excavation  which  amounts 
to  a  total  of  120.000  yards  with  an  average  haul 
of  perhaps  300  feet  or  more.  The  most  suitable 
plant,  its  installation  and  method  of  operation 
depend  on  several  important  factors,  the  princi- 
pal ones  being  the  topography  and  drainage,  the 
maximum,  minimum  and  average  depth  and 
length  of  cut.  the  time  limit,  if  any,  for  executing 
the  work,  the  co-ordination,  if  any.  between  the 
grading  and  the  construction  of  the  permanent 
roadbed  of  pavement,  and  the  amount  and  the 
character  of  the  excavating  and  transporting 
equipment  that  is  on  hand  or  most  easily  avail- 
able. 

The  only  way  in  which  ihe  methods  ami  equip- 
ment for  work  of  this  magnitude  can  be  deter- 
mined is  by  making  approximate  comparative 
estimates  of  the  total  costs  of  executing  the  work 
by  each  of  several  general  methods  or  by  combin- 
ations of  them,  selecting  such  as  will,  under  the 
required  conditions  give  the  lowest  final  cost 
allowing  for  purchase,  rental",  maintenance,  de- 
terioration, and  salvage  of  equipment  in  addition 
to  the  cost  of  supplies,  labor,  superintendence, 
insurance,  interest,  and  oiher  items  of  overhead 
charges  which  are  of  great  importance  especially 
on  a  job  of  this  magnitude  and  may  easily  make 
the  difference  between  profit  and  loss. 


In  general,  fine,  dry,  loose  sand  without  rocks, 
boulders  or  hard  strata,  and  with  a  moderately 
level  surface,  can  be  easily  excavated  and  trans- 
ported by  several  standard  methods  and  appli- 
ances suited  to  different  amounts  of  excavation, 
depth  of  cut  and  length  of  haul,  and  it  is  probable 
that  in  a  15  mile  length  of  road  several  methods 
can  be  advantageously  employed  for  light  and 
deep  cuts,  large  and  small  masses  and  long  and 
short  hauls. 

SCKArKK  wokk 
For  every  shallow  excavation,  and  where  the 
spoil  has  to  be  hauled  only  100  or  200  feet,  parti- 
cularly if  it  is  to  be  deposited  in  an  adjacent  rill 
forming  part  of  the  same  road,  the  work  can  he 
done  by  wheel  scrapers  hauled  by  teams  or 
tractors. 

If  the  length  of  haul  is  greater,  as  in  the  case 
of  a  longer  cut  or  more  remote  fill,  the  spoil 
should  not  be  transported  by  the  scraper.  The 
scraper  may,  however,  sometimes  be  advan- 
tageously used  for  loading  trucks  or  cars,  the 
latter  being  spotted  in  a  depressed  roadway  allow- 
ing the  scraper  to  deliver  the  sand  on  a  bridge 
or  platform  above  that  contains  a  trap  or  rack 
through  which  it  falls  into  the  vehicle. 

The  same  result  can  be  obtained  sometimes  by 
the  use  of  a  movable  short  inclined  plane  with  a 
timber  frame  work  which  can  be  dragged  along 
the  surface  of  the  ground  to  any  required  point. 
The  loaded  scraper  is  hauled  to  the  top  of  the 
incline  by  a  rope  running  over  the  sheave  at  the 
summit  and  operated  by  an  extra  team  or  a  hoist- 
ing  engine.  When  the  scraper  arrives  at  the 
top  it  is  automatically  dumped  iiHo  the  wagon 
or  car,  released  and  returning,  to  the  foot  of  the 
incline. 

Tu.i.v  vnN'.  <:rapk«s 

Elevating  grader  machines,  of  which  there  are 
several  types  on  the  market,  may  be  drawn  bv 
teams  or  preferablv  by  tractors,  and  excavate  tin- 
loose  soil,  elevate  it  bv  continuous  process  mech- 
anism and  deliver  it  in  an  uninterrupted  stream 
to  wagons,  trucks  or  cars  moving  alongside 
parallel  with  the  grader  and  at  the  same  speed 

Whatever  method  <>f  excavation  is  adopted  the 
length  of  haul  should  be  kept  to  a  m'mimu'v 
If  made  bv  teams,  hauls  about  500  feet  are  large 
enough.  I'or  automobile  trucks  with  dump  bod  es 
or  dump  cars  of  large  or  small  size  operated  on 
standard  yauge  or  industrial  tracks  the  maximum 
hauls  e;,n  be  made. 

stfvm    !i-n  11  - 

Whenever  the  cut  is  deep  or  there  is  a  hrce 
amount  of  material  to  be  removed  at  one  place 


Digitized  by  Google 


PUBLIC  WORKS 


the  excavation  can  generally  be  done  most 
rapidly  and  economically  by  steam  shovels.  For 
a  cut  2  feet  or  more  in  depth,  almost  any  moder- 
ate size  revolving  steam  shovel  should  do  satis- 
factory work.  If  the  cut  is  only  4  to  6  inches  in 
depth,  provided  it  has  large  dimensions  and  is 
continuous,  it  can  be  handled  rapidly  by  a  light 
revolving  shovel  with  a  skimmer  type  bucket 
that  can  be  operated  with  great  accuracy  to  trim 
the  ground  close  to  the  required  grade. 

Under  favorable  circumstances  and  where  the 
cut  has  a  depth  of  several  feet,  a  good  steam 
shovel  can  excavate  from  1,000  to  2,000  yards 
per  day  at  a  cost  involving  only  the  shovel 
charge,  fuel  and  labor  of  a  crew.  This  docs  not 
however,  include  the  removal  of  the  material 
excavated  which  may  cost  as  much  or  more  than 
the  excavation. 

Unless  the  sand  is  uniformly  very  dense  and 
hard,  permitting  the  shovel  to  be  operated  on 
wide-face  traction  wheels,  it  should  be  mounted 
on  caterpillar  traction  which  will  enable  it  to 
travel  along  the  line  and  over  irregular  surface 
and  soft  places  under  its  own  power  without 
the  delay  or  expense  of  providing  track,  plat- 
forms or  pads  and  will  thus  greatly  expedite  the 
work. 

TBANSPORTINi;  SPOIL 

The  first  requisite  for  successful  steam  shovel 
work  is  the  removal  of  the  spoil  as  fast  as  it  is 
excavated.  This  can  be  done  in  different  ways. 
It  can  be  hauled  by  teams  but  a  large  number  of 
them  arc  required  that  are  almost  certain  to  get 
in  each  others  way,  requiring  considerable  space 
for  turning  and  are  likely  to  waste  time  in  load- 
ing unless  each  wagon  carries  exactly  one  bucket 
full  of  sand- 
Motor  trucks  of  1  to  5  yards  capacity  arc  much 
more  rapid,  efficient  and  economical  than  teams 
under  ordinary  circumstances.  If  the  trucks  are 
of  more  than  5  yards  capacity  they  are  likely  to 
be  too  heavily  loaded  for  the  soft  ground.  They 
should  be  provided  with  quick  operating  dump 
devices  that  are  not  likely  to  get  out  of  order 
and  are  as  nearly  automatic  as  possible,  operat- 
ing principally  by  gravity.  One  yard  steel 
buckets  with  inclined  sides  and  cylindrical  bot- 
toms are  very  satisfactory  when  mounted  with 
cradles  on  the  truck  platform  that  enable  them 
to  be  tilted  and  discharge  their  contents  quickly 
and  completely  by  gravity  after  which  the  empty 
bucket  is  easily  revolved  back  to  position  by 
hand.  These  buckets  can  be  mounted  on  horse 
drawn  trucks  or,  when  provided  with  bails  are 
suitable  for  handling  concrete,  aggregate,  and  for 
general  construe! ion  purposes. 

SERVffK  TPA«  KS 

The  spoil  can  be  hauled  long  distances  most 
cheaply  in  side  dump  cars  of  1  to  12  yards  ca- 
pacity on  standard  or  narrow  gauge  tracks. 

Industrial  tracks  with  very  light  rails  and  at- 
tached lies  assembled  in  sections,  can  he  very 
easily  laid  and  shifted  to  provide  for  small  dump 
cars  runing  from  the  steam  shovel  to  fce  fill  or 
spoil  bank.  When  they  are  used  «are  snould  be 
taken  in  arranging  the  work  so  that  wherever 
possible  the  loaded  cars  run  down-grade.  This 
mav  enabb-  them  to  be  delivered  by  gravity  and 
hauled  back  by  teams  or  even  sometimes  pushed 


by  hand.  If  a  regular  railroad  track  is  laid  either 
standard  or  narrow  gauge  larger  cars  can  be 
used  on  it  and  more  care  is  justified  in  its  grade 
and  alignment.  A  down-grade  for  loading  the 
cars  is  equally  desirable  but  not  so  easily  secured 
over  the  longer  hauls  that  may  be  made  on  these 
tracks. 

In  all  cases  provision  must  be  made  for  hand- 
ling both  full  and  empty  cars  with  loops  or 
switches  at  the  end  of  the  track,  and  with  pro- 
vision for  a  constant  delivery  and  removal  of 
cars  at  the  steam  shovel  so  as  to  permit  its  un- 
interrupted operation  without  waiting  for  empty 
cars  or  the  removal  of  full  ones,  a  point  which 
is  of  the  utmost  importance. 

In  case  of  a  long  or  steep  grade  it  may  be  pos- 
sible to  arrange  an  endless  cable  passing  around 
a  drum,  fitted  with  a  brake  at  the  upper  end  of 
the  incline.  Each  end  of  the  cable  is  attached 
to  a  car  or  train  of  cars  so  that  the  loaded  cars 
descending  haul  up  the  empty  cars.  On  level 
track  or  ordinary  grades  the  cars  can  be  hauled 
by  steam  or  by  gasoline  locomotives  or  some- 
times can  be  advantageously  hauled  by  a  hoist- 
ing engine  pulling  them  directly  up  a  continuous 
grade  or  operating  an  endless  rope  to  pull  them 
both  ways  if  necessary. 

Sometimes  provision  for  the  delivery  of  ma- 
cadam materials  or  aggregate  for  concrete  pave- 
ment will  justify  the  construction  of  a  service 
track  on  or  alongside  the  roadbed  for  the  full 
length  or  for  successive  sections.  In  this  case 
arrangements  should  be  made  for  the  installation 
of  this  track  in  advance  of  the  excavation  so  as 
to  use  it  also  for  hauling  the  spoil. 

MISCELI-ANEOUS  EQUIPMENT 

On  a  contract  of  this  magnitude  it  may  be 
desirable  to  start  operations  at  various  points 
simultaneously  and  to  use  different  equipment  in 
different  places  changing  from  place  to  place  as 
the  work  progresses.  Under  such  circumstances 
standard  equipment  already  possessed  by  the 
contractors  may  be  advantageously  used  to  cx- 
nediate  the  work  or  to  connect  other  portions  of 
it  or  to  save  the  movement,  purchase  or  instal- 
lation of  other  equipment,  even  when  it  is  not 
intrinsically  hest  adapted  for  this  purpose. 

For  instance,  a  small  hill  or  knoll  mav  be  ex- 
cavated advantageously  by  a  clam-shell  bucket 
ouerated  by  a  derrick  boom  or  even  by  a  drag 
line  bucket. 

So  also  trucks,  trailers,  and  wagons  of  miscel- 
laneous type  mav  perhaps  be  utiliztd  for  remov- 
ing the  spoil  if  there  is  a  tractor  to  haul  them. 

Victoria  Bridge  Floor  Burned 

Most  of  the  wooden  highway  floor  on  14  spans 
of  the  Victoria  Bridge  across  the  St.  Lawrence 
River  at  Montreal  were  burned  August  22nd 
e»usin«r  a  loss  of  about  $300,000  and  the  suspen- 
sion of  traffic  for  only  four  days  when  the  road- 
wav  wns  arain  opened.  The  full  resources  of 
"uterial  and  labor  of  the  Hrand  Trunk  Railway 
<~o..  the  owner  of  the  bridge,  were*  devoted  to 
the  repairs  to  the  wooden  deck,  and  some  of  the 
-.<<•.  ]  stringers  which  had  to  be  replaced.  While 
the  work  was  in  progress  transportation  was 
provided  by  temporary  ferry  service. 
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Immigration  Notes 

The  education  of  immigrants  arriving  at  in- 
dustrial plants  in  Massachusetts  was  discussed 
and  planned  at  the  recent  special  conference  at 
Plymouth,  Mass.,  held  under  the  auspices  of  the 
state  department  and  the  Associated  Industries 
of  Massachusetts.  The  legislature  has  authorized 
the  Board  of  Education  where  cities  and  towns 
have  the  education  of  persons  more  than  21  years 
old  that  are  unable  to  speak  or  read  English. 

The  program  included  papers  on: 

"Co-operation  from  the  Public  Schools."  Dr. 
Payson  Smith,  commissioner  of  education  for 
Massachusetts. 

"Co-operation  from  Industry,"  Charles  A. 
Andrews,  president  of  Associated  Industries  of 
Massachusetts. 

"Progress  in  Immigrant  Education  in  Massa- 
chusetts Industries  During  the  Past  Year." 
George  F.  Quimby,  industrial  service  secretary, 
Associated  Industries  of  Massachusetts. 

"How  to  Secure  and  Maintain  School  Atten- 
dance." 

"Schooling  of  the  Immigrant."  (Report  of  the 
Carnegie  Foundation  Study).  Frank  V.  Thomp- 
son, superintendent  of  schools,  Boston. 

"The  point  of  View  of  the  Worker." 

"The  Function  of  the  V.  M.  C.  A.  in  Industrial 
Americanization."  Dr.  George  W.  Tuppcr,  in- 
dustrial secretary,  Young  Men's  Christian  Asso- 
ciations of  Massachusetts  and  Rhode  Island. 

"Americanism — Its  meaning."  William  Mc- 
Andrews,  associate  superintendent  of  schools, 
New  York  city. 

Report  of  committee  on  State  policies. 

Action  of  recommending  of  committee. 
There  were  also  36  arranged  discussions  on  vari- 
ous educational  subjects,  talks  from  industrial 
leaders,  and  school  supervisors  that  have  con- 
ducted classes,  and  conferences  of  industrial  and 
of  school  groups.  A  feature  of  the  conference 
was  a  complete  exhibit  of  what  Massachusetts  is 
doing  in  immigrant  education. 

The  arrivals  at  the  port  of  New  York,  on  Sep- 
tember 4,  5,  and  6  amounted  to  36.746  of  which 
20.538  were  steerage  passengers  besides  6,781 
seamen  and  a  large  number  of  immigrants  among 
the  6,421  cabin  passengers.  The  steamer 
"Amerika"  alone  brought  6,200  steerage  passen- 
gers most  of  whom  were  Polish  refugees. 

LABOR  NOTES 

The  announcement  of  the  co-ordination  of  all 
the  labor  unions  in  Greater  New  York  means 
that  about  one  million  men  in  the  Metropolitan 
District  arc  now  united  in  a  single  central  organi- 
zation which  means  to  control  them  as  a  unit  and 
if  successful  in  this  will  possess  a  weapon  of  tre- 
mendous power  for  the  enforcing  of  any  demands 
or  dictation  that  they  mav  choose  to  present  to 
their  employers  or  to  the  public.  Carried  to  its 
logical  conclusion  this  simply  means  that  Samuel 
Gompers  or  any  other  leader  in  control  of  the  big 
union  will  have  the  power  to  absolutely  paralyze 
the  whole  city  at  will.  Defenses  against  such  a 
catstrophc  are  imminently  necessary. 
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Waterproofing  an  Old  Stone  Arch  Soffit 

A  58-foot  stone  arch  150  feet  long  carrying  the 
Raritan  canal  over  a  double-track  railroad  at 
Trenton,  New  Jersey,  was  cured  of  bad  leaks  by 
depositing  from  4  to  6  inches  of  fine  concrete 
over  the  arch  soffit  with  a  concrete  atomizer. 

The  wet  surfaces  of  the  stones,  some  of  them 
very  smooth  and  glassy,  were  heated  until  the 
moisture  had  been  evaporated  and  they  became 
dry,  using  steam  at  100  pounds  pressure  from  a 
35-h.p.  boiler,  superheated  to  about  300  degrees 
and  delivered  through  a  2-inch  pipe  over  small 
areas  of  the  arch  surface. 

1 :3 :2  concrete  made  with  fine  gravel  was  jetted 
at  50  pounds  pressure  against  the  hot  stones  and 
set  before  the  water  could  force  its  way  through. 
When  the  gravel  was  omitted,  the  concrete 
would  not  adhere  to  the  surface,  the  action  of  the 
pebbles  apparently  being  to  hammer  the  hot 
mortar  into  the  cracks.  This  concrete  surface  is 
satisfactory  and  watertight,  and  has  endured 
three  winters  without  cracking  or  peeling.  The 
work  was  described  by  Harold  T.  Brown  in  a 
recent  issue  of  the  Contractors  Atlas. 


Increased  Efficiency  of  Columbus 
Lighting  Plant 

It  has  been  stated  time  and  again  that  when  a 
municipal  lighting,  water  or  other  public  utlity 
plant  fails  to  prove  a  success,  it  is  generally  be- 
cause of  inefficient  management,  either  because 
the  manager  himself  is  inefficient  or  because  he  is 
prevented  by  politics  from  doing  his  best.  Ap- 
parently an  illustration  is  afforded  by  the  muni- 
cipal lighting  plant  of  the  city  of  Columbus. 

About  June  1st  of  this  year,  David  E.  Huston 
was  made  superintendent  of  this  plant,  and  at 
that  time  seven  boilers  were  in  service  and  ap- 
proximately 3,000  tons  of  coal  was  being  used 
per  month,  and  it  was  said  that  it  was  with  diffi- 
culty that  the  plant  was  able  to  furnish  the 
desired  amount  of  current  with  all  seven  boilers 
in  operation.  During  the  latter  part  of  July  only 
five  boilers  were  found  necessary  and  during  that 
month  the  amount  of  coal  used  was  190  tons  less 
than  had  been  the  previous  average.  During  the 
first  half  of  August  only  994  tons  of  coal  were 
used,  being  471  tons  less  than  the  first  half  of 
June.  As  coal  is  costing  the  city  $10  a  ton  placed 
under  the  boilers,  this  apparently  means  a  saving 
of  more  than  $9,000  a  month. 

A  steam  turbine  had  been  installed  but  had 
been  considered  bv  the  officials  as  a  white 
elephant,  but  Mr.  Houston,  about  the  middle  of 
August,  reported  that  he  hoped  to  have  this  in 
operation  in  a  verv  short  time  and  that  then  the 
entire  load  could  be  carried  by  two  boilers. 
Moreover,  instead  of  being  unable  to  give  satis- 
factory service  to  all  of  its  customers,  the  plant 
is  now  working  for  new  commercial  and  resi- 
dence lighting  contracts.  Superintendent  Hus- 
ton says  that  he  belives  that  formerly  certain  in- 
terests were  trying  to  discredit  the  lighting  plant 
and  that,  with  many  of  the  employees  either  dis- 
loval  or  incompetent,  it  was  nearly  at  the  point 
of  failure. 
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Recent  Legal  Decisions 


CONTRACTOR'S  BOND  IS  AM  INSURANCE  HOT  SURETY 
CONTRACT 

The  Indiana  Appellate  Court  holds,  Everly  v. 
Kquitable  Surety  Co.,  127  N.  E.  616,  that  a  con- 
tractor's bond,  by  which  a  surety  for  a  certain 
consideration  agrees  to  indemnify  a  general 
contractor  in  a  stipulated  sum  against  loss 
through  a  default  of  a  subcontractor,  is  a  con- 
tract of  guaranty  insurance  and  not  one  merely 
of  suretyship,  so  that  a  waiver  of  conditions 
thereof,  such  as  a  condition  that  suit  thereon 
shall  be  brought  within  12  months  from  the  first 
breach  of  the  contract,  may  be  established  by 
parol  evidence. 


CONTRACTOR'S  DAMAGES  AGAINST  MUNICIPALITY  FOR 
UNWARRANTED  TERMINATION  OF  CONTRACT 

In  a  contractors'  action  against  a  city  for  the 
unwarranted  termination  of  a  bridge  contract, 
the  defense  was  that  the  contractor  had  unduly 
delayed  the  work,  The  Connecticut  Supreme 
Court  of  Errors  holds,  Edward  De  V.  Tompkins 
v.  City  of  Bridgeport,  110  Atl.  183,  that  neither 
the  contract  itself,  nor  the  contractor's  knowl- 
edge of  the  work  confronting  him,  should  be 
read  as  demanding  the  impossible,  or  as  limiting 
him  to  that  degree  of  achievement,  if  a  meaning 
so  repugenant  to  the  presumed  purpose  and 
intent  of  the  parties  can  be  reasonably  worded. 
After  the  contractor  had  undertaken  the  work 
the  specifications  were  found  to  be  ambiguous 
and  inconsistent  and  impossible  of  fulfilment. 
The  city's  consulting  engineer,  who  was  by  the 
contractor  made  the  arbiter  of  all  disputes  calling 
to  question  the  meaning  of  his  specifications,  did 
not  approve  plans  submitted  by  the  contractor 
making  possible  the  continued  construction  of 
the  work  until  six  months  after  the  date  origi- 
nally fixed.  It  was  held  that  the  city,  and  not 
the  contractor,  was  chargeable  with  .the  resulting 
delay  in  proceeding  with  the  work.  The  city 
was  therefore  not  entitled  to  terminate  the  con- 
tract under  the  provision  thereof  entitling  it  to 
do  so  upon  the  contractor's  delay  in  the  prosecu- 
tion of  the  work  without  fault  of  the  city. 

There  were  several  rulings  on  the  admission 
and  exclusion  of  evidence.  It  was  held  that  the 
admission  of  evidence  by  the  contractor's  presi- 
dent that  work  on  the  contract  had  been  retarded 
by  the  city's  termination  of  another  contract 
with  the  contractor  was  proper  on  the  issue  of 
delay.  Evidence  as  to  the  breaking  of  concrete 
slabs,  while  being  removed  by  ordinary  methods 
to  places  in  the  substructure  of  the  bridge  was 
admissible,  because  the  city,  having  prescribed 
the  construction  of  the  slabs,  was  chargeable 
with  delay  caused  by  their  breaking.  The  admis- 
sion of  expert  testimony  that  the  method  by 
which  the  city  had  desired  the  contractor  to  do 
the  work  was  improper  and  unsafe,  and  that  the 
"*ty  would  not  have  been  justified  in  proceeding 
to  construct  the  work  by  that  method,  was  held 
proper.    Evidence  as  to  the  bridge  commission's 


instructions  to  the  city's  consulting  engineer  be- 
fore the  plans  and  specifications  were  framed 
was  held  inadmissible.  Expert  testimony  was 
admissible  on  the  question  of  whether  the  speci- 
fications were  ambiguous  and  inconsistent  and 
impossible  of  literal  fulfilment.  The  exclusion  of 
evidence  as  to  what  the  city  did  to  repair  a 
claimed  defect  was  held  proper. 

The  allowance  of  damages  to  the  contractor 
for  expenditures  made  was  held  proper  as 
against  the  contractor  that  it  was  being  reim- 
bursed from  damages  resulting  from  its  own 
delay.  The  contractor's  measure  of  damages  for 
the  city's  unwarranted  termination  of  the  con- 
tract was  the  loss  already  sustained,  including 
the  expenses  already  incurred  toward  perfor- 
mance and  the  profit  he  would  have  realized  by 
performing  the  whole  contract.  It  was  assumed 
by  the  court  that  the  expenses  incurred  by  the 
contractor  towards  performance  were  incurred  in 
the  fair  endeavor  to  perform  the  contract,  and  the 
burden  of  proving  that  they  were  foolishly  or  un- 
reasonably incurred  was  upon  the  city.  The  city 
was  liable  for  the  contractor's  anticipated  profits 
from  the  work ;  the  mere  fact  that  the  city  would 
have  been  justified  in  terminating  the  contract 
if  the  contractor  had  been  responsible  for  the 
delay  did  not  protect  the  city  from  this  liability. 
Anticipated  profits  cannot  be  proved  with  abso- 
lute certainty,  and  no  greater  degree  is  required 
in  such  cases  than  in  other  civil  actions.  Where 
prospective  profits  are  not  too  speculative  and 
remote,  and  where  they  do  arise  directly  and  as 
a  natural  consequent  out  of  the  injury,  they  are 
always  allowed  as  an  element  of  damages.  An 
allowance  of  $159,759.97  as  damages  was  held 
under  the  circumstances,  not  excessive,  though 
the  contract  price  was  only  $270,120. 


WHEN  MECHANICS'  LIBN8  DATS  BACK  TO  BEGIHHIKO  OF 
IMPROVEMENT 

The  lien  of  a  mechanic  or  contractor,  under  the 
Oregon  statute  and  similar  statutes,  is  preferred 
to  the  lien  of  a  mortgage  or  other  incumberance 
which  may  have  attached  to  the  land  subsequent 
to  the  time-  when  the  building  or  improvement 
was  commenced,  or  the  materials  were  com- 
menced to  be  furnished  and  placed  upon  and  ad- 
jacent to  the  land  and  so  of  a  mortgage  or  other 
incumbrance  which  was  unrecorded  as  the  time 
such  building,  structure,  or  other  improve- 
ment was  commenced,  etc.  It  is  held, 
Colonial  Trust  Co.  v.  Vale-Oregon  Irr.  Co., 
265  Fed.  398,  that  under  a  statute  like  this 
the  lien  of  the  mechanic  or  contractor  re- 
lates back  to  the  commencement  of  the  building 
structure,  or  other  improvement,  and  this 
whether  the  particular  contract  or  arrangement 
under  which  the  work  was  done  was  entered 
upon,  or  the  work  was  so  done,  subsequent  to 
the  time  of  the  attachment  of  the  mortgage  or 
other  incumberance  or  not. 
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NEWS  OF  THE  SOCIETIES 


September  37-99  —  ILLUMINATING 
ENGINEERING  SOCIETY.  Annual 
contention  Cleveland.  H.  Wolr. 
builders  Exchange.  Cleveland,  chair- 
man Registration  Com.   

Boot.  a7-oot.  1-NATlONAL  SAFE- 
TY COUNCIL  Ninth  annual  safety 
congress  at  Milwaukee.  W.  H.  Fra- 
ler,  treasurer  and  business  manager, 
lit  North  Michigan  avenue.  Chicago. 

»r»t.  3»-»— NATIONAL  LUMBER 
MANUFACTURERS  ASSOCIATION. 
Lumber  Standarlslng  Conference  with 
architect*,  engineer*,  contractors  and 
dealer*.  Cosgress  Hall,  Chicago. 

October  B  —  AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGIN- 
KEHd.  First  fall  raeoUng  Philadel- 
phia.   Sec,  11  W.  l»th  St-  New  York 

Oet.  «-14 — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis,  Sec- 
retary. Charlee  Carroll  BrowiL  401 
Lincoln  Avenue,  Valparaiso,  Ind. 

October  lS-lsl-AMKRICAN  CIVIC 
ASSOCIATION.  Annual  convention, 
Amherst,  Mass.  Secretary,  E.F.  Mar- 
shall. Union  Trust  Bldg-.  Washlng- 

t0October  ie-ie— AMERICAN  COUN- 
TRY LIFTS  ASSOCIATION.  Annual 
conference,  Springfield,  Mass.  Presi- 
dent, Kenyon,  L.  Butterflald.  Amherst. 
Mass. 

Oet.  l»-23 — INTERNATIONAL,  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention. 
New  Orleans,  La.     Secretary.  C.  R. 

n^v^l"i°^ATMERICAN  INST1- 
Tl.TK  OF  ELECTRICAL  ENGIN- 
EERS. Second  Fall  meeting.  Chicago. 
Sec,  33  W.  J9th  St..  New  York. 

Nov.  15-17— CITY  MANAGERS.  AS- 
SOCIATION. Annual  convention  at 
Cincinnati,  O.  Executive  Secretary, 
Harrison  O.  Otis,  812  Tribune  Bldg.. 
New  York  City. 

Dec,  7-10—  AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS  An- 
nual meeting.  New  York  Secretary, 
IJ  W.  29th  St.,  New  York  City. 

J...  a*-»7,  1W1— THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 


tit  ASiOCIATlOX  OF  PORT 
AUTHORITIES 

At  the  Convention  of  the  American 
Association  of  Port  Authorities,  to  be 
heid  in  Chicago  in  October  it  is  ex- 
pected that  papers  will  be  presented 

yjohn  Meigs,  President  Society  Ter- 
minal Engineers,  on  "The  Port  of 
Wilmigton,  Del."  . 

Lt.  Col.  G.  H.  Kirkpatnck,  Chair- 
man of  Hie  Harbor  Commission,  Van- 
couver, B.  C,  on  "The  Port  of  Van- 
couver and  its  Proposed  Develop- 
ment." 

Charles  B.  Moores,  Chairman  of  the 
Commission  of  Public  Docks,  Port- 
land, Ore.,  on  "Portland's  Past, 
Present  and  Prospective  Relation  to 
the  Commerce  of  the  Pacific." 

Carrol  W.  Simon.  Philadelphia  on 
"Dry  Docks,  and  Ship  Repair  P  ants 
as  Necessary  Auxiliaries  of  Well- 
Balanccd  Ports." 

Hon.  Calvin  Tomkins.  New  >ork. 
on  .'Standardized  Unit  Containers  to 
Facilitate  Terminal  Handling  and 
Distribution* 

John  H.  McCallum.  President  Board 
of  State  Harbor  Commissioners.  San 
Francisco,  Cal„  on  "The  Harbor- 
San  Francisco's  Greatest  Asset." 

Dr.  R.  S.  MacF-lwee,  Director  of 
the  Bureau  of  Foreign  and 


tic  Commerce,  Washington,  on  "The 
Quay  and  Warehouse  vs,  the  Pier 
System." 

William  T.  Donnelly,  Consulting 
Engineer,  New  York,  on  "Harbor  and 
Terminal  Facilities  and  Relative  De- 
spatch of  Land  and  Water  Transpor- 
tation." 

A.  R.  Smith,  New  York,  on  "The 
Port  of  New  York— tWe  Greatest  Port 
in  the  World." 

Col.  John  Millis,  Corps  of  Engi- 
neers. Central  Department  U.  S.  A., 
it  is  expected,  will  deliver  an  address 
on  "Nature's  Preparations  for  Deep 
Water  Harbors  on  the  Great  Lakes." 


C3GLAND  WATRR 
ASSOCIATION 

The  39th  Annual  Convention  of  this 
association  was  held  in  Holyoke,  Sept 
7  to  10.  The  total  attendance  was 
about  300.  The  program  was  unusual- 
ly lengthly,  including  approximately 
.10  papers  and  committee  reports.  The 
program  of  the  convent  ion  was  pub- 
lished in  the  August  28th  issue  of 
PUBLIC  WORKS.  In  addition  to  the 
papers  therein  named,  the  committee 
on  Standard  Specifications  for  Cast 
Iron  Pipe  reported  that  little  had  been 
done  by  the  committee  since  1917  be- 
cause of  inability  to  obtain  the  co-oper- 
ation of  the  pipe  manufacturers ;  but 
that  recently  the  chairman,  Frank 
Mclnnes.  and  another  member  of  the 
committee  had  visited  several  southern 
pipe  foundries  and  effected  an  under- 
standing whereby  tests  are  to  be  made 
to  settle  some  of  the  disputed  points. 

W.  C.  Hawley.  chairman  of  the 
committee  on  Charges  for  Private  Fire 
Protection,  recommended  that  charge 
l»c  made  for  private  fire  protection 
based  on  the  cost  of  the  service.  Of 
two  representatives  of  fire  insurance 
companies  on  the  committee.  <nc 
agreed  to  the  general  conclusions  of 
the  report  but  the  other  was  expected 
to  submit  a  minority  report,  and  the 
convention  therefore  continued  the 
committee  until  this  minority  report 
could  be  submitted  sometime  during 
the  winter. 

The  committee  on  rainfall  and  run- 
off measurements,  Robert  F..  Horton, 
chairman,  submitted  a  final  report 
giving  data  supplemcntory  to  those 
submitted  by  the  same  committee  in 
1»U,  each  record  being  accompanied 
by  a  description  of  the  governing  con- 
ditions and  several  of  them  includnig 
evaporation  records. 

Albert  L,  Sawyer,  chairman  of  the 
committee  on  Uniform  Accounting, 
submitted  a  preliminary  report  winch 
included  an  outline  of  a  simple  system 
of  water  works  accounting ;  which  re- 
port will  be  discussed  at  one  of  the 
winter  meetings  of  the  association. 

A  discussion  was  held  on  the  recom- 
mendation of  a  committes  that  l>onds 
be  used  instead  of  certified  checks  in 
submitting  bids,  the  difference  between 
the  lowest  bid.  if  withdrawn,  and  the 
one  accepted  being  collected  on  the 
bond ;  there  being  a  division  of  opinion 
on  this  subject,  one  member  bclicvtng 
that  a  check  was  cash  while  a  bond 


was  a  law  suit.  This  matter  also  was 
postponed  to  a  later  meeting.  The 
committee  on  Assessments  foe  Main 
Pipe  Extensions,  Caleb  Mills  Savillc, 
chairman,  reported  progress. 

The  Dexter  Bracken  Memorial 
Medal  for  1919  was  presented  to  Rob- 
ert E.  Horton  of  Voorheesville,  N.  Y., 
for  his  paper  on  "The  Measurement 
of  Rainfall  and  Snow";  this  medal 
being  awarded  annually  to  the  author 
of  the  most  meritorious  paper,  from 
the  viewpoint  of  service,  presented 
during  the  previous  year. 

Several  of  the  papers  received  in- 
teresting discission,  in  spite  of  the 
length  of  the  program.  Henry  W. 
Clark's  paper  on  "Innocence  ok  Re- 
pentance in  Drinking  Waters"  was  fol- 
lowed by  a  written  discusion  of  the 
same  by  George  A.  Johnson,  who  ac- 
cused the  Massachusetts  State  Board 
of  Health  of  undue  conservatisn  in  re- 
fusing to  endorse  filtration  and  chlor- 
ination  for  Massachusetts  cities,  claim- 
ing that  there  can  be  no  insurance 
against  polution  of  water  supplies  and 
that  treatment  to  destroy  the  danger- 
ous impurities  is  therefore  necessary 
in  every  case.  Mr.  Clark  replied  that 
"Massachusetts  stands  on  its  record," 
which  shows  that  during  the  past  thir- 
ty-five years  the  tvphoid  fever  rate  of 
the  state  has  fallen  from  45  per  hun- 
dred thousand  to  2.5,  and  that  this 
has  been  secured  by  comparatively  lit- 
tle filtration  or  chlorination,  but 
rather  by  safeguarding  the  supplies 
and  excluding  untreated  sewage  from 
the  streams. 

In  a  discussion  on  the  use  of  trench- 
ing machines,  several  members  report- 
ed having  used  them  to  great  advant- 
age, including  George  W.  Batchclder, 
water  commissioner  of  Worcester,  and 
A.  E.  Martin  of  Springfield.  The 
latter  reported  that  he  had  recently 
purchased  a  gasoline  power  machine 
for  $7200  plus  freight,  which  he  has 
used  not  only  for  trenching  but  also 
for  removing  a  16-inch  main  and  low- 
ering a  30-inch  one   .„ 

IHH1RATION  AND  DEVELOPMENT 
COKGRBMS 

The  Irrigation  and  Development 
Congress  held  in  Seattle  Sept.  U .  and 
17  for  the  cities  of  Oregon,  Washing- 
ton and  Montana  represented  hundreds 
of  towns  with  an  attendance  of  about 
2,000  delegates  composed  of  represen- 
tative business  men,  ranchers,  county 
comissioners,  engineers  and  commer- 
cial organizations  and  others.  The 
State  Irrigation  Commission  of  Mon- 
tana was  represented  by  C.  S.  Hcidell. 
state  engineer.  Captain  J.  Winter 
Smith  and  Fred  E.  Buck.  Important 
politicians,  editorial  and  industrial  of- 
ficers were  present  from  various  local- 
ities and  districts  in  groups  of  ten  to 
one  hundred  indicating  a  hearty  in- 
terest in  the  important  subjects  under 
consideration. 

LOUISIANA  KN-GINKBU1NC 
SOCIETY 

At  the  regular  meeting  of  the  Louis- 
iana Engineering  Society  held  Septem- 
ber 13,  the  technical  exercises  con- 
sisted of  a  paper  entitled.  "Relation  of 
Change  in  Storm  Tides  on  the  Coast 
of  the  Gulf  of  Mexico  to  the  Centre 
and  Movement  of  Hurricanes,  by  In- 
I  M.  Cline.  District  Forecaster, 
Weather  Bureau,  New  Orleans. 
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mi\  uli  \  man  nuirs 

Bnlklin  43503  B.  of  ihc  General 
Electric  Company  is  devoted  to  Nova- 
lux  ornamental  street  lighting  units 
intended  not  only  to  illuminate  but  to 
beautify  streets  ami  buildings'  The 
type  of  unit,  size  of  lamp  and  distance 
between  lamps  depends  on  the  width 
ainl  importance  of  the  street,  the  size 
of  the  city,  character  of  the  road  sur- 
face, buildings,  amount  <>f  shrubbery 
and  trees,  and  local  requirements  fur 
distributing  electricity.  The  liRhtinu 
developmental,  and  research  organisa- 
tion of  the  General  Electric  street 
lighting  specialists  and  engineers  with 
lalmratorics  at  Lynn  ami  at  the  Edison 
and  National  Lamp  W  orks  at  Harri- 
■on,  New  Jersey,  at  Cleveland,  Ohio, 
and  at  Schenectady,  are  available  to 
study  the  conditions  and  recommend 
efficient  lighting  plans  and  equipment. 

Single  light  standards  can  be  more 
widely  spaced  than  clusters  ami  with 
slender  and  graceful  poles,  give  a  less 
conspicuous  installation  and  tend 
themselves  to  more  article  treatment 
that  harmonize  with  architectural 
surroundings.  It  is  possible  to  obtain 
20  per  cent  increase  of  light  and  10 
per  cent  saving  in  electricity  by  the 
use  of  large  lamps  as  well  as  to  re- 
duce the  absorbtion  of  light  by  globes. 
The  downward  light  is  practically  the 
same  for  single  and  cluster  units  but 
upward  light  is  alnmt  SO  per  cent 
greater  and  the  cost  of  globes,  fixtures 
sockets,  etc..  is  much  more  for  clusters 
than  for  single  lights. 

The  Novalux  lights  include  the 
Flemish  type  with  rather  severe  simple 
lines.  Each  unit  is  shown  in  two  si/e-. 
OIM  for  "White  Ways"  and  the  other 
for  parkways. 

The  form  H.  unit  has  been  de- 
signed particularly  for  the  straight 
scries  of  multiple  Mazda  lamps  and 
for  the  high  current  series  lamp  op- 
erated from  ty|K*  1  L  transformers. 
The  casing  is  designed  10  be  attached 
to  the  top  of  an  ornamental  pole  S 
inches  in  diameter  at  the  top.  The  con- 
struction is  the  simple*!  possible,  con- 


sisting of  only  the  casing,  socket, 
receptacle,  lamp,  globe,  and  top  orna- 
ment. One  style  is  made  with  a 
disffusing  globe  at  the  metal  canopy 
tlistributing  the  light  without  glare. 
It  is  provided  with  a  reflector  in  the 
top  of  the  globe  and  a  ventilating 
screen  between  it  and  the  canopy.  An- 
other style  differs  from  this  only  in 
having  a  glass  instead  of  a  metal 
conopy . 

A  lamp  with  a  rippled  globe  and 
dome  refractor  is  recommended  for 
ornamental  lighting  in  boulevards, 
parkways  and  beautiful  residential 
districts.  The  rippled  glass  has  minute 
protuberances  and  depressions  that 
diffuse  the  light  by  breaking  It  up, 
and  is  more  efficient  titan  any  other 
tv|»e  of  diffusing  glassware.  The 
entire  globe  sparkles  with  light. 

Form  9  of  the  Novalux  for  Mazda 
C  tamps  is  made  for  all  sizes  of 
straight  scries  lamps,  and  high  current 
limps.  The  style  recommended  for 
White  Way  lighting  using  lamps  of 
too  and  1,000  candle  power,  has  a  re- 
flector and  an  aluminum  ventilating 
si  rem.  Another  larger  style  with 
rippled  globe  and  dome  refractor  is 
suitable  where  upward  light  is  not  re- 
quired and  an  ornamental  unit  is  pre- 
ferred. Another  pattern  with  8  panel 
diffusing  globe  provides  for  the  illu- 
mination of  building  fronts  and  street 
surface.  It  is  made  with  a  cast  iron 
frame  and  suspended  reflector. 

Tlie  eight-panel  stippled  globe  and 
dome  refractor  unit  is  recommended 
for  the  largest  Madza  lamps  up  to 
1,906  candle  power  for  White  Way 
lighting  to  give  an  intense  flood  of 
light  on  the  streets. 


«»T*MH1II>  W  ITICHW  IHIKS  ti\t  tiKS 

The  gauges  manufactured  by_  the 
Ituilders  Iron  Foundry  have  their  in- 
terior mechanism  of  bronze  aluminum 
and  other  metal  to  withstand  corrosion 
from  damp  atmospheres.  The  indica- 
tor dials  arc  of  metal,  machine-en- 
graved and  finished  in  black  with  white 
enamelled  figures  and  letters.   The  ex- 
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terror  finish  of  all  gauges  is  in  black 
"egg-shell  gloss." 

Water  level  Gauges  are  operated  by 
a  spherical  float  traveling  in  a  vertical 
float  pipe.  Usually  the  gauge  is  set  di- 
rectly over  the  float  pipe  which  may 
be  located  at  a  considerable  distance 
from  the  tank  or  reservoir  by  connect- 
ing the  two  at  the  bottom  with  a 
small  pipe.  If  desirable  the  gauge  can 
also  ;«•  placed  a  short  distance  from  the 
float  pipe  by  leading  the  float  cord  over 
special  idler  pulleys.  The  dials  or 
charts  arc  graduated  in  depth  in  feet 
or  in  elevations  figures. 

Loss  of  head  gauges  are  designed  to 
show  the  hiss  of  head  due  to  a  lilter. 
They  are  operated  by  two  floats  mov- 
ing in  vcrtirle  float  pipas,  one  com- 
municating with  the  water  on  the  filter 
and  the  other  with  the  water  in  the 
diluent  pipe.  The  graduations  are  in 
feet. 

Rate  of  flow  gauges  are  usually  used 
iu  connection  with  venturi  effluent  rate 
controllers ;  they  also  may  he  employed 
with  a  venturi  meter  tube.  They  are 
operated  from  two  float  pipes,  one  con- 
necting with  the  inlet  ami  the  other 
with  the  throat  of  controller  or  meter 
tube.  The  graduations  are  directly  in 
rate  of  flow  units— usually  gallons  per 
day. 


NOVO  !•  1   Mi  s 

The  portable  diaphragm  pump  out- 
fit manufactured  by  the  Novo  Engine 
Company  is  mounted  on  a  small  truck 
which  also  is  equipped  with  a  gasoline 
engine  operating  the  pump  that  is  made 
in  five  sizes  with  capacities  of  3,500, 
4.000,  4,500.  10,000  and  12.000  gallons 
l»er  hour.  They  are  operated  by  lVi 
1!  and  3  h.p.  motors  and  will  raise 
water  to  a  height  of  20  feet  to  the  out- 
let from  which  it  must  flow  away  by 
gravity. 

CKNT1UKI  PUMP* 

The  direct  connected  centrifugal 
pump  units  manufactured  by  the  Novo 
Kngine  Company  are  mounted  either 
on  a  cast  iron  bed  or  on  a  small  truck 
and  are  driven  by  the  Standard  Novo 


GLOBE  AND 
KKl'RACTUK 
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NOVO  Til.M'HICAQM  PUMP 

gasoline  engine  directly  connected  to 
the  pump  shaft. 

They  are  built  in  five  sizes  with  a 
capacity  of  50.  75.  125,  liOO.  and  800 
gallons  per  minute  to  a  total  head  of 
50  feet  or  with  correspondingly  lar- 
ger capacities  for  rower  heads.  For 
these  services  they  require  from  a  half 
to  JO  h.p.  and  have  suction  pipes 
varying  from  2  to  8  inches  and  dis- 
charge pipes  from  lVj  to  0  inches  in 
diameter. 


NOVO  rKNTKlKUCJAl,  PUMP 
KKKttKH  MUD AOI  TIHKS 

The  non-puncturable  tires  manu- 
factured by  the  K renter  Solidair  Tire 
Corporation,  for  commercial  and 
heavy  trucks  make  the  solid  tire  prac- 
tical, as  the  pneumatic  cushion  oc- 
cupies the  space  between  the  wooden 
wheel  and  the  outer  steel  rim  on 
which  the  solid  rubber  tread  is  vul- 
canized. 

The  Krcmcr  "Solidair"  Tirc'*starts 
with  air  as  a  working  basis  and  from 
ihis  develops  the  various  units  to  make 
tip  the  complete  assembly  which  results 
in  the  "Solidair"  equipped  truck,  lit- 
erally "riding  on  air." 

hirst  in  this  assembly  is  the  ordin- 
ary wooden  wheel.  On  this  is  pro- 
vided space  for  a  pneumatic  tnlx- 
which,  unlike  the  ordinary  pneumatic 
is  not  contained  within  the  shoe  but 
is  independent  of  it  and  entirely  pro- 
tected from  injury  or  puncture. 


I 'pon  this  rests  a 
solid  rubber  tread,  ap- 
proximately semi- 
ipberia]  in  shape, 
"  Inch  is  tho  only  por- 
of  the  "Solid- 
air" Tire  coining  into 
direct  Contact  with  the 
road. 

( )n  both  sides  of 
the  pneumatic  tube 
tad  extending  up  on 
]■•  jili  sides  of  the  sol- 
id rubber  tread  are 
steel  flanges 
forming  an  absolute 
•  I  lection  to  the 
pneumatic  tube  and 
the  sides  of  the  tread. 

The  outer  flange  is 
removable  just  as  the 
•  nlinary  demountable 
rim.  bolting  on  studs 
which  secure  it  firmly 
to  the  wheel.  In  the 
K  r  e  m  c  r  "Solidair" 
Tire,  there  are  no 
springs  or  compli- 
cated parts.  It  is  as 
easily  assembled  as  the  ordinary  pneu- 
matic. No  special  tools  arc  required 
and  it  is  not  necessary  to  carry  a  spare 
wheel.  Impossible  to  pucture.  It  is 
claimed  that  the  life  ofthc  Solidair 
is  longer  than  the  life  of  the  old  solid 
tire.  The  initial  cost  is  not  high.  It 
is  not  necessary  to  carry  emergency 
equipment  or  a  spare  wheel  or  tire  for 
the  reason  that  if  a  tulie  should  prove 
defective  (which  is  the  only  possible 
cause  of  puncture  in  the  Krcmcr  "Sol- 
idair") it  will  deflate  only  about  one 
inch  and  then  becomes  an  ordinary 
•olid  rubber  tire,  which  can  lie  run  on 
without  injury  and  without  interrupt- 
ing the  work  of  the  truck  j  for  this 
reason  none  of  the  difficulties  of  mak- 
ing road  repars  are  present  in  the  Kre- 
mer  "Solidair."  There  is  no  reduction 
of  high-gear  ability  on  account  of 
larger  diameter  of  wheel.  There  are 
no  limitations  on  the  size  of  the 
brakes  as  the  wheel  diameter  of  the 
"Solidair"  is  the  same  as  that  used 
with  solid  rubl>cr  tire. 

The  solid  tire  absorbs  the  strains 
and  stresses  of  the  road  in  every  di- 
rection ;  forward  or  backward  up  and 
down  or  lateral  through  the  pneumatic 
cushion.  It  is  so  constructed  that  it 
carries  the  load  distributed  over  forty 
per  cent  of  the  circumference  of  the 
wheel  not  on  a  contact  of  4  to  fl  in- 
ches. 

The  air  cushion  base  is  claimed  to 
increase  lire  mileage  one  hundred  fer 
cent  and  the  life  oi  the  truck  Ls  length- 
ened as  there  is  less  wear,  tear  and  de- 
preciation. 


nKTIIl.KUKM    SEW  3-CYCXK  DIR- 

-!  I      I   Si-l  M 

This  engine,  invented  by  Arthur 
West,  head  of  the  power  department 
of  the  Bethlehem  Steel  Corporation, 
is  an  improvement  on  the  European 
enuines  that  are  not  adapted  to  ser- 
vice in  America  where  the  crews 
are  no:  used  to  many  fine  adjust- 
ments and,  delicate  mccnanism. 

Hitherto,  sucessful  heavy  oil  com- 
bustion engines  have  been  of  the  4- 
cycle  ty|»e  in  which  only  every  fourth 
stroke  of  the  piston  i>  a  power  stroke. 


In  the  2-cycle  engine,  every  second 
stroke  is  a  power  stroke,  thus  produc- 
ing twice  as  powerful  a  machine  as 
the  4-cycle  engine  of  the  same  size. 
The  difficulties  that  have  hitherto  pre- 
vented the  development  of  the  2-cy_cle 
type  have  been  overcome  in  this  engine 
by  the  use  of  water  cooled  jacket 
and  a  method  of  economizing  tile  oil 
feed  into  the  hot  compressed  air. 

The  new  engine  is  designed  for 
power  plants  of  any  size  and  develops 
twice  the  power  of  a  4-cycle  engine 
of  the  same  size  while  saving  two- 
thirds  in  the  cost  of  fuel.  It  burns 
heavy  oil  that  is  sprayed  in  liquid 
form  by  compressed  air  in  the  cylin- 
der to  cause  combustion  that  produces 
the  power. 

One  of  these  engines  after  succcss- 
tul  service  in  the  auxiliary  power 
plant  of  the  Bethlehem  Steel  Corpor- 
ation at  Bethlehem  Pennsylvania,  was 
installed  on  the  steamship  Culiore 
where  it  gave  very  satisfactory  re- 
sults in  the  development  of  power, 
reliable  action,  great  fuel  economy 
and  saving  of  cargo  space. 

INDUSTRIAL  NEWS 


w  u.l  1  1  1.      ROAD  COXSTKICTIOK 
COM  PA  N V 

This  company,  like  many  others,  has 
been  prevented  in  carrying  out  its  en- 
tire 1920  program  by  delay  in  delivery 
of  materials  and  by  labor  conditions. 
However,  it  has  constructed  or  has 
now  under  construction  the  following 
contracts :  In  Niagra  Falls,  Canada, 
50,000  yards  completed  and  an  ad- 
ditional 50,000  under  construction.  In 
Kingston,  N.  Y.,  50,000  yards  com- 
pleted and  50,000  under  constuction, 
which  will  bring  the  total  in  that  city 
up  to  more  than  20  miles.  In  Albany, 
N.  V..  the  company  is  about  to  start 
work  on  resurfacng  a  whole  concrete 
pavement.  In  Richmond,  Va.,  6,000 
square  yards  has  been  completed  and 
24.000  yards  will  probably  be  added 
lveforc  winter.  In  Kowan  County,  N. 
Cm  3  miles  of  Federal  Aid  road.  In 
Atlanta,  Ga.,  20,000  yards  completed 
and  .10,000  to  be  constructed.  In  Lima 
and  Spcnccrville,  Ohio,  work  will  soon 
begin.  In  Michigan,  resurfacing  has 
been  completed  at  Mount  Clemens  and 
will  soon  lie  begun  on  a  3  mile  stretch 
near  Pontiac.  Mcna,  Ark.,  has  con- 
tracted for  10.000  square  yards.  At 
Weatherford.  Texas,  a  large  yardage 
is  being  laid ;  in  addition  a  number  of 
concrete  state  roads  have  recently  been 
resurfaced  with  Willite.  In  Bend,  Ore- 
gon considerable  pavement  is  under 
construction.  In  California ,  Willite 
surfacing  is  being  laid  on  one  mile  of 
concrete  in  Los  Angeles  county  and 
Willite  base  and  surface  is  lieing  con- 
structed in  Imperial  county. 


ChHa   D.   *rhmnim   A    Sum.  in. 

l  itis  company  announces  that  it  has 
changed  the  location  of  is  administra- 
tion offices  from  Philadelphia  to 
West  Chester,  Pa.,  the  location  of  the 
tactory.  The  Philadelphia  offices  at 
709  Arch  Street  will  be  retained  as  a 
sales  office  only.  The  object_  of  the 
rhangc  is  to  render  a  more  efficient  and 
direct  service  to  its  customers. 
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Earth  Moving  Machinery  in  Bronx  Parkway 


Drag-line  excavators,  steam  shovels,  tractors  and  trailers,  dump  cars,  derrick 
trucks,  mobile  derricks,  motor  trucks,  dump  wagons,  scrapers  and  other  ap- 
pliances used  for  excavating  and  moving  several  hundred  thousand  cubic 
yards  of  material.  Cost  records  kept  and  unit  costs  calculated. 


Bronx  Parkway  is  a  long,  narrow  park  now  un- 
der construction  between  the  northern  part  ol 
New  York  C  ity  and  Kcnsico  reservoir  in  Valhalla, 
a  total  length  of  about  16  miles.  The  parkway 
follows  the  Bronx  river,  including  a  narrow  strip 
along  each  side  of  the  river,  the  width  of  the  park- 
way varying  from  200  to  1,320  feet.  Along  a  large 
part  of  its  length  it  abuts  on  one  side  against  a 
railroad  embankment  and  on  the  other  side 
against  a  highway.  After  several  years  of  prep- 
aration, actual  construction  had  just  gotten  well 
started  when  the  war  interfered.  Active  work  was 
renewed  last  year,  and  is  now  well  under  way 


and  will  probably  be  continued  to  completion. 

From  a  money  point  of  view  and  that  of  the 
amount  of  work  involved,  earth  moving  is  by  far 
the  most  important  feature  of  the  development  of 
the  plans  of  this  parkway,  which  call  for  the 
movement  of  earth  in  making  excavation  and  em- 
bankment to  a  total  amount  of  several  hundred 
thousand  cubic  yards,  there  being  215,000  cubic 
yards  in  the  section  which  is  now  under  active 
construction.  In  view  of  the  large  amount  of 
earth  to  be  handled  and  of  the  labor  situation  as 
it  was  last  year  and  as  it  still  remains  to  a  cer- 
tain extent  in  this  section,  there  can  be  no  doubt 


SMALL  DRAG-LINE  EXCAVATING  RIVER  CHANNEL;  STEAM  SHOVEL  HANDLING  SEOiXD  TIME 
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of  the  wisdom  of  the  Bronx  Park  Commission  in 
deciding  to  use  machinery  to  as  large  an  extent  as 
practicable  and  thus  reduce  to  a  minimum  the 
amount  of  day  labor  required.  The  carrying  out 
of  this  decision  was  aided  by  the  fact  that  the 
commission  was  able  to  obtain  part  of  the  needed 
equipment  from  the  army  by  purchase  or  in  the 
form  of  equipment  loaned  to  the  State  of  New 
York  for  highway  construction  purposes. 

MACHINKItY   t'SKD  ON  THE  WOKK 

The  larger  pieces  of  apparatus  now  being  oper- 
ated by  the  commission  are  as  follows: 

1  Monighan  drag-line  excavator  with  2-yard 
bucket  and  60-fool  boom. 

1  Monighan  drag-line  excavator  with  1-yard 
bucket  and  40-foot  boom. 

4  Rucvrus  steam  shovels,  3  being  size  18B  and 
1  size  14B. 

1  Lombard  tractor. 

2  Holt  tractors. 

5  Watson  bottom-dump  trailers  of  2  yards  ca- 
pacity. 

10  Western  bottom-dump  trailers  of  2  yards 
capacity. 

10  Buffalo-Pitts  trailers  of  4  yards  capacity. 
12  Koppel  cars,  with  light  construction  track. 
1  Winther  derrick  truck. 

1  Austin  excavator. 

2  3-ton  Packard  trucks. 

6  5-ton  Hurlburt  trucks. 
2  1-ton  Aviation  trucks. 

2  Ford  runabouts,  2  Ford  touring  cars  and  2 
Ford  ambulances. 

There  have  been  ordered  and  are  now  on  the 
way  2  Bucyrus  "Universal"  shovels,  type  30B, 
and  also  2  Bucyrus  mobile  derricks.  Fifteen  to 
twenty  teams  and  wagons  are  hired  at  $10  a  day 
for  use  on  the  lower  section,  where  is  located  most 
of  the  excavation  now  under  way,  and  about  five 
additional  ones  at  other  points  where  bridge  con- 
struction and  other  small  items  of  work  are  under 
way. 

The  drag-line  progresses  by  a  walking  attach- 
ment, a  cam  on  each  end  of  a  shaft  through  the 
center  of  gravity  of  the  machine,  and  provided 


with  a  long  shoe  which  takes  bearing  upon  the 
ground,  permitting  the  operator  to  lift  the  entire 
appliance,  including  the  turn-table  on  which  it  re- 
volves, swing  it  forward  about  three  feet,  and 
lower  it  to  a  new  position  on  the  surface. 

The  tractors  and  steam  shovels  are  all  provided 
with  caterpillar  traction.  The  caterpillar  traction 
was  necessary  on  this  work  because  a  very  large 
part  of  it  is  in  low  land  along  the  banks  of  the 
Bronx  river,  and  much  of  it  is  wet  and  even 
swampy. 

In  addition  to  the  above,  there  is  the  necessary 
amount  of  small  appliances  such  as  drag  scrapers, 
wheelbarrows,  shovels  and  other  hand  tools,  small 
hand  and  power  pumps,  and  the  like.  The  com- 
mission maintains  a  machine  shop  where  practi- 
cally all  repairs  are  performed  and  some  of  the 
simpler  appliances  are  constructed. 

All  of  the  work  is  under  the  immediate  charge 
of  Gilmore  D.  Clarke,  superintendent  of  construc- 
tion. The  chief  engineer  is  Jay  Downer,  and  I.. 
G.  Holleran  is  deputy  chief  engineer. 

Very  soon  after  he  took  charge  of  the  work  last 
October,  Mr.  Clarke  revised  and  extended  the 
method  of  cost  keeping.  At  the  present  time  the 
accounts  are  kept  so  as  to  give  the  cost  of  the 
work  done  by  each  machine  and  also  the  cost  per 
cubic  yard  of  handling  earth,  including  all  ma- 
chinery and  labor  employed.  An  illustration  of 
these  records  will  be  given  further  on  in  this 
article. 

NATfHK  OF  THK  WORK 

The  Bronx  river- wound  with  a  very  circuitous 
course  through  a  valley  bottom  that  was  in  gen- 
eral very  flat  and  a  few  hundred  feet  wide,  with  a 
railroad  bank  along  one  side  and  a  highway  along 
the  other.  The  greater  part  of  the  low  banks  were 
more  or  less  swampy  and  covered  with  grass, 
weeds,  cat-tails,  etc. 

The  plans  made  for  the  parkway  called  for  the 
straightening  of  many  of  the  hends  of  the  river, 
the  forming  of  pools  or  lakes  here  and  there  and 
the  shifting  of  the  channel  wherever  it  ran  close 
to  the  foot  of  either  the  railroad  or  highway  em- 
bankment, in  order  to  permit  the  planting  along 
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these  embankments  of  trees  and  shrubbery  which 
would  serve  to  screen  them  and  the  traffic  carried 
over  them  from  the  view  of  those  in  the  parkway. 
A  driveway  40  feet  wide  is  carried  continuously 
from  one  end  to  the  other  of  the  parkway,  some- 
times on  one  side  of  the  river  and  sometimes  on 
the  other,  as  the  location  of  the  river  channel  re- 
quires. This,  of  course,  necessitates  a  number  of 
bridges  across  the  river.  These  are  being  built 
of  concrete,  either  arch  or  slab-and-beam  con- 
struction, but  in  each  case  faced  with  stone  in  or- 
der to  present  an  appearance  more  appropriate 
for  the  surroundings. 

In  addition  to  the  moving  of  the  channel  of  the 
river  and  grading  of  the  roadway,  the  low  spots 
are  all  being  raised,  connections  between  the 
driveway  and  several  of  the  highways  crossing 
above  trie  parkway  (which  lies  below  the  adjacent 
country  on  both  sides)  are  being  made  by  filling 
in,  and  numerous  small  structures  are  being  con- 
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structed,  such  as  culverts,  drains  for  carrying  off 
the  surface  water,  etc.  In  order  to  prevent  seep- 
age under  the  roadway  of  underground  water 
from  the  hills,  a  drain  is  being  built  along  the  edge 
of  the  roadway  furthest  from  the  river  for  inter- 
cepting the  underground  flow,  this  consisting  of 
a  line  of  circular  drain  pipe  4  inches  to  K  inches  in 
diameter  laid  at  the  bottom  of  a  trench  about  2 
feet  deep  and  surrounded  and  covered  to  a  depth 
of  A  inches  with  broken  stone,  concrete  size;  this 
in  turn  being  covered  with  field  stone  up  to  6 
or  8  inches  diameter  placed  by  hand  and  carried 
up  to  the  top  of  the  subgrade  and  there  covered 
with  sod  turned  upside  down  on  wnich  is  placed 
the  top-soil  covering.  These  drains  have  outlets 
into  the  river  at  all  low  points. 

In  the  section  now  under  construction  it  was 
found  that  the  excavation  would  supply  about 
100,000  cubic  yards  less  material  than  was  needed 
for  embankment,  and  this  amount  of  cinders  was 
contracted  for  and  is  being  supplied  from  local 
factories.  This  and  the  paving  of  the  roadway 
are  the  only  parts  of  the  work  which  are  being 
done  by  contract,  all  the  rest  being  done  by  the 
Park  Commission  under  its  own  superintendents. 

The  cinders  arc  to  be  covered  with  two  feet  of 
dirt,  and  this  and  all  new  ground  in  the  park  is 
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to  be  covered  with  one  foot  of  top  soil.  (It  has 
been  found  by  experience  in  N'cw  York  City  thai 
two  feet  of  earth  and  one  foot  of  top  soil  on  a 
cinder  fill  will  permit  the  growth  of  trees  as  well 
as  of  shrubs  and  smaller  vegetation.) 

MKTHOD  OK  OPERATION 

In  moving  the  river  channel  it  is,  of  course, 
necessary  to  provide  a  new  channel  at  each  point 
before  the  old  channel  is  filled  in.  Also  it  is 
necessary  to  study  carefully  the  most  economical 
method  of  handling  the  dirt  excavated  in  the  mak- 
ing of  the  desired  fills  so  as  to  reduce  the  haul  to 
a  minimum  and  perform  all  handling  by  the  ap- 
pliances most  economical  for  that  particular 
service. 

The  appliances  used  for  original  excavating  of 
the  earth  are  the  drag-line  and  the  steam  shovel. 
Transportation  of  the  earth  is  performed  by 
means  of  horse-drawn  trucks,  tractors  and  trail- 
ers, motor  trucks,  dump  cars  on  portable  track 
and  drag  scrapers.  The  drag  scrapers  are  used 
almost  exclusively  for  leveling  off  the  dirt  dumped 
by  trucks.  Koppel  dump  cars  were  used  at  first, 
but  a  large  part  of  the  material  excavated  is  so 
wet  and  sticky  that  it  was  found  that  it  would 
not  slide  out  of  the  cars  when  dumped ;  although 
it  would,  of  course,  drop  out  of  a  truck  with  bot- 
tom dump  and  practically  vertical  sides.  Conse- 
quently the  dump  cars  are  not  now  being  used, 
although  they  may  be  used  again  if  suitable  ma- 
terial is  encountered.  The  motor  trucks  are  used 
very  little,  if  at  all,  for  hauling  excavated  mate- 
rial, but  their  duties  are  rather  confined  to  the 
hauling  of  broken  stone,  drain  tile  and  other  ma- 
terials used  on  the  work. 

Most  of  the  hauling  of  excavated  material  is 
being  done  by  dump  wagons  used  as  trailers  be- 
hind tractors  with  caterpillar  traction.  Four-yard 
trailers  were  used  at  first  in  trains  of  three,  but 
in  the  soft  ground  it  was  found  that  these  sunk 
in  too  deep  and  some  were  practically  pulled  to 
pieces  by  the  tractors  when  trying  to  draw  them 
through  the  wet  bottom  land.  (The  river,  al- 
though a  small  stream,  is  subject  to  frequent  and 
very  considerable  freshets  which  cover  the  bottom 
land  and  keep  it  soft,  in  addition  to  making  work" 
impossible  for  a  day  or  two  at  a  time.)  Two- 
yard  wagons  are  now  being  used  as  trailers,  five 
to  a  train.  The  amount  of  dirt  hauled  by  these 
tractors  and  trailers,  of  course,  depends  upon  the 
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length  of  haul,  and  this  varies  anywhere  from  200 
or  300  feet  to  1.500.  For  short  hauls,  the  two 
tractors  and  ten  trailers  will  easily  handle  500 
cubic  yards  a  day.  At  one  place  where  the  length 
of  haul  was  1.500  feet,  the  average  amount  hauled 
was  about  350  cubic  yards.  At  some  points  where 
there  is  not  sufficient  width  of  fill  to  permit  the 
tractors  to  turn  around,  it  is  necessary  to  use 
horse-drawn  wagons,  which  can  turn  in  a  much 
narrower  space. 

It  was  found  that  the  original  excavating  of 
most  of  the  material  could  be  done  much  more 
cheaply  with  the  drag-line  than  with  the  steam 
shovel.  In  partial  explanation,  at  least,  of  this, 
it  is  to  be  remembered  that  the  greater  part  of 
the  excavating  is  being  done  below  the  level  of 
the  machine  and  frequently  from  the  bottom  of 
the  river,  while  the  material  is  being  disposed  of 
at  a  higher  level.  Because  of  the  greater  efficiency 
of  the  drag-line  for  such  work,  this  machine  is 
being  used  exclusively  for  the  first  excavating  of 
such  material.  Where  the  excavated  material  is 
to  be  deposited  along  the  banks  immediately  op- 
posite the  point  from  which  it  was  removed,  no 
more  rehandling  is  necessary  except  for  a  general 
leveling  off  and  grading  of  the  embankment. 
Where  the  excavated  material  is  to  be  moved 
across  the  valley  more  than  75  to  100  feet,  a  sec- 
ond and  sometimes  a  third  movement  of  the  ma- 
terial is  effected  by  the  drag-line.  Tt  is  found  that 
moving  three  times  by  the  drag-line  costs  less 
than  excavating  by  the  drag-line,  depositing  in 
trailers  and  carrying  by  tractor  to  the  desired 
point.  Where  the  material  excavated  is  to  be 
moved  lengthwise  of  the  vallcv.  however,  the 
drag-line  cannot  effectively  complete  the  handling 
of  the  material. 

The  general  method  of  operating  the  drag  line 
is  to  place  it  near  the  bank  of  the  river  or  the  line 
selected  for  the  bank  of  the  new  channel,  remove 
first  all  the  top  soil  and  deposit  it  in  a  bank  along 
the  edge  of  the  channel ;  then,  when  all  the  top 
soil  that  can  be  reached  from  this  position  has 
been  removed  and  deposited,  the  soil  beneath  is 
removed  and  deposited  back  of  this  embankment. 
This  bottom  soil,  which  is  frequently  the  muck 
from  the  bottom  of  the  river,  is  thus  prevented 
by  the  embankment  of  top  soil  from  flowing  back 
to  the  channel.  In  all  cases  the  top  soil  is  kept 
separate  from  the  rest  of  the  excavation  and  is 


used  later  for  giving  a  12-inch  covering  to  all  new 
embankment. 

As  soon  as  all  of  the  material  that  can  be 
reached  by  the  drag-line  from  a  given  position, 
down  to  the  desired  depth,  has  been  removed 
and  deposited  at  one  side  of  and  behind  the  drag- 
line, the  machine  then  moves  by  its  walking 
equipment  to  a  new  position  a  few  feet  up  or 
down  stream  and  repeats  the  process. 

The  larger  drag-line  with  the  2-yard  bucket, 
when  timed  by  the  writer,  excavated  a  bucket  full 
for  each  40  to  50  seconds,  averaging  45  seconds 
per  bucket.  It  is  found  that  the  buckets  are 
nearly  always  filled  to  their  full  capacity, 'but 
about  10  per  cent  is  allowed  for  shrinkage,  due 
to  settlement,  draining  out  of  water,  etc.  Both 
of  the  drag-lines  are  worked  sixteen  hours  a  day 
in  two  shifts,  from  6  in  the  morning  till  2  in  the 
afternoon  and  from  2  until  10.  The  larger  drag- 
line has  a  90  h.  p.  engine  burning  kerosene  and 
the  smaller  drag-line  has  a  3-cylinder  gasoline 
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engine.  These  drag-lines  together  average  about 
900  to  1,000  yards  in  each  8-hour  shift,  or  1,800 
to  2,000  yards  a  day.  When  it  was  attempted 
to  have  the  drag  line  deposit  the  excavated  mate- 
rial directly  into  carts  or  dump  cars,  the  amount 
of  work  done  was  very  much  reduced  because  of 
the  delays  in  waiting  for  cars,  shifting  them  into 
position,  etc.  It  is  found  to  be  cheaper  in  the  long 
run.  where  the  material  has  to  be  handled  by 
trailers,  to  use  a  steam  shovel  for  loading  on  to 
the  trailers  material  which  has  previously  been 
excavated  by  the  drag-line.  The  steam  shovels 
also  are  used  for  excavating  the  higher  land, 
where  the  dirt  to  be  removed  lies  above  the  con- 
templated grade. 

The  drag-lines  were  assembled  and  set  up  by 
the  commission  on  the  site,  and  the  only  prac- 
ticable method  of  moving  them  from  point  to 
point  along  the  work  appears  to  be  by  walking 
them  under  their  own  power,  although  such  prog- 
ress is  naturally  very  slow.  The  larger  machine 
weighs  about  eighty  tons  and,  assuming  that  a 
truck  could  be  obtained  stout  enough  to  carry 
it,  many  of  the  bridges  on  the  line  of  the  roads 
could  not  safely  carry  such  a  load. 

In  operating  the  two  drag-lines  and  the  four 
Steam  shovels,  eight  operators  are  employed.  In 
addition  to  these,  there  are  altogether  230  em- 


OCTUBEI   J,  IMQ 


PUBLIC  WORKS 


297 


ployccs,  half  of  them  day  laborers  and  the  other 
half  drivers,  chauffeurs,  foremen,  mechanics,  etc. 
The  greater  part  of  the  day  labor  is  used  in  build- 
ing drains,  bridges,  culverts  and  other  small 
structures  and  in  doing  the  final  grading  of  the 
embankments.  In  the  main  dirt  handling,  prac- 
tically the  only  labor  employed  comprises  the 
eight  drag-line  and  shovel  operators,  the  two 
tractor  operators,  two  or  three  men  and  horses 
with  drag-scrapers  spreading  the  material  dumped 
by  the  trailers,  and  six  or  eight  more  as  helpers 
around  the  various  pieces  of  apparatus. 

COKT  RECORDS 

The  operator  of  each  of  the  large  machines 
sends  in  a  weekly  report  of  the  operation  of  his 
machine,  the  week  extending  from  Thursday  to 
Wednesday,  both  inclusive.  The  weekly  report 
gives  the  date,  section  number,  machine  number, 
name  and  type  of  machine,  time  of  shift,  and  type 
of  vehicle  loaded,  if  any.  The  vertical  columns 
have  headings  as  follows:  "Hours  engaged" 
("from"-"to"').  "Time  used  in  moving."  "Time 
used  for  repairs  or  shut-downs."  "Nature  of  re- 
pairs or  shut-downs."  Under  the  main  heading, 
"Number  of  buckets  excavated,"  are  the  seven 
sub-headings:  "General,"  "River,"  "Lake,"  "Top, 
soil,"  "Second  handling,"  "Third  handling,"  and 
"Loading."  Under  the  general  heading,  "Helper," 
are  the  two  column  headings,  "Time"  and  "Rate." 

These  data  are  entered  on  a  special  sheet  de- 
voted to  the  machine  in  question.  The  summaries 
are  also  recorded  on  another  sheet  giving  the 
amount  of  work  done  and  unit  costs  for  each  of 
the  several  pieces  of  apparatus  on  the  particular 
section  of  the  work  to  which  this  sheet  applies. 
Each  machine  has  a  separate  record,  the  headings 
on  which  are  as  follows:  "Date,"  "Operators," 
Helpers."  "Watchmen."  "Fuel."  "Oil  and  grease," 
"Miscellaneous  supplies,"  "Depreciation,"  "Re- 
pairs"  ("Labor"-"Matcrial"),  "Cost  of  excava- 


tion," "Cubic  yards  excavated,"  "Unit  cost,"  and 
"Remarks."  The  cost  of  each  of  these  items  is 
given  for  each  day,  and  at  the  bottom  of  the  sheet 
is  given  the  total  for  the  month.  In  addition  there 
is  given  at  the  bottom  the  total  for  the  entire 
period  since  the  machine  went  into  service,  and 
from  this  is  calculated  the  unit  cost  averaged  for 
the  entire  period  of  service  of  the  machine.  These 
total  costs  include  depreciation,  costs  of  watch- 
men, and  all  other  costs  connected  with  the  ma- 
chine during  winter  and  other  idle  periods  as 
well  as  during  the  season  of  operation,  so  that  the 
unit  cost  averaged  to  date  provides  for  all  expen- 
ditures and  overhead  charges  for  the  machine  up 
to  that  time. 

ACTUAL,  COST  FIOURES 

As  an  illustration  of  the  costs,  the  following 
figures  are  given  from  the  records: 

For  the  smaller  Monighan  drag-line,  during  the 
month  of  August  the  charges  were  as  follows: 
Operators,  $465.79;  helpers,  $422.25;  watchmen, 
$31 ;  fuel,  $361.95;  oil  and  grease,  $35.53;  miscel- 
laneous supplies,  $15.80:  depreciation,  $184;  re- 
pairs, $16.88  for  labor,  $26  for  materials.  This 
gives  a  total  cost  of  $1,559.20.  1 1.075  cubic  yards 
were  excavated,  giving  a  unit  cost  of  fourteen 
cents  per  cubic  yard.  For  the  same  machine,  the 
totals  up  to  the  end  of  August  included  $2,024 
for  depreciation,  $1,833.90  for  labor  in  making  re- 
pairs and  $1,874.89  for  materials.  Up  to  that  time 
the  machine  had  excavated  68,595  cubic  yards  and 
the  unit  cost,  averaging  the  entire  period,  had 
been  21.8  cents  per  cubic  yard.  In  this  calcula- 
tion the  depreciation  is  based  on  an  assumption  of 
a  life  of  four  years  working  250  days  a  year,  or 
1.000  days  of  work. 

The  above  includes  considerable  work  which 
was  done  under  unfavorable  conditions.  Taking 
only  one  year,  that  of  1919,  the  unit  costs  figure 
out  as  follows:  .  Labor  of  all  kinds.  8.05  cents  per 
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cubit-  yard;  gasoline,  2.86;  lubricating  oil,  0.50 
cents;  miscellaneous  supplies,  1.71  cents;  depreci- 
ation, 3.375 ;  giving  a  total  average  cost  of  exca- 
vation of  16.5  cents  a  cubic  yard. 

The  larger  Monighan  machine  began  work  on 
May  12  of  this  year  and  up  to  the  <;nd  oi  July  the 
totals  had  been  as  follows:  Operators.  §925.68; 
helpers.  Sl.233.13;  watchmen.  $249.50;  fuel, 
SI. 324.89;  oil  and  grease.  $310.15:  miscellaneous 
supplies.  $1,223.83;  depreciation.  $2,003.18  re- 
pairs. $158  39  for  labor  and  SI  14.12  for  material; 
total  cost  of  excavation,  S7.542.87 ;  cubic  yards  ex- 
cavated 55.1<>2.  giving  a  unit  cost  of  13.6  cents  per 
cubic  yard. 

One  of  the  steam  shovels  for  the  month  of  June 
gave  the  following  cost:  Operator.  $200:  help- 
ers. $140;  watchmen.  $60;  fuel,  §216.66;  oil  and 
grease.  $45.95:  miscellaneous  supplies.  $3.36:  de- 
preciation. S184:  repairs,  nothing;  total  cost  of  ex- 
cavation. $849.97.  11.477  cubic  yards  were  exca- 
vated, of  which  1,716  was  second  handling,  1,590 
was  third  handling,  and  4.095  was  top  soil.  This 
gave  an  average  cost  of  7.4  cents  per  cubic  yard, 
but  this  average  includes  no  allowance  for  cost 
while  lying  idle  during  the  winter  or  for  repairs. 
This  machine  has  excavated  20.803  cubic  yards  to 
date  and  the  totals  arc  recorded  as  $1,198.38  for 
operators  ;  $1,020.75  for  helpers  ;  $1,133  for  watch- 


men ;  $1,814  for  fuel;  $123.60  for  oil  and  grease; 
$218.72  for  miscellaneous  supplies;  $1,420.54  for 
depreciation;  $358.75  for  labor  and  $180.36  for 
materials  for  repairs ;  giving  a  total  cost  of 
$7,468.09.  From  this  should  "be  deducted  $1,885, 
the  cost  during  three  months  when  the  machine 
was  engaged  in  building  retaining  walls.  For  the 
five  months  of  excavating  and  idleness  covered, 
the  record  gives  an  average  cost  of  26.8  cents  per 
cubic  vard.  showing  the  considerable  difference 
between  an  average  that  allows  for  all  overhead 
and  a  figure  applying  to  only  one  favorable  month. 
It  is  apparent  that  these  averages  of  long  periods 
which  include  the  idle  winter  season  are  the  cor- 
rect ones  for  determining  the  actual  cost  of  the 
work. 

The  records  for  the  total  cost  of  handling  earth 
in  the  section  now  under  construction  for  the 
month  of  July,  1920  (with  no  allowance  for  winter 
maintenance),  obtained  by  dividing  the  total  oper- 
ating cost  of  each  machine  employed  by  the  total 
amount  of  earth  handled,  show  that  the  cost  of 
drag-line  excavating  that  month  was  9.1  cents  per 
cubic  yard;  steam  shoveling,  14.7  cents;  tractors 
and  teams.  22.6  cents;  spreading  on  the  dump, 
,11.2  cents;  giving  a  total  cost  per  cubic  yard  han- 
dled (a  considerable  amount  of  it  two  and  even 
three  times*  of  57.4  cents  per  cubic  yard. 


The  Labor  Situation 


General  development  since  1915;  present  conditions  and  requirements;  definite 
,  policies;  supply,  strikes  and  wages 


A  rc\  ievv  of  the  present  labor  conditions  and 
prospects  in  the  United  Slates  is  inseparable  from 
consideration  of  the  conditions  existing  before  the 
entrance  of  this  country  into  the  world  war  and 
the  unprecedented  changes  that  have  taken  place 
in  direct  and  indirect  consequence  thereof. 

Previous  to  1914,  labor  conditions  in  the  con- 
struction field,  to  which  this  article  is  strictly  lim- 
ited, were  substantially  uniform  and  regular  in 
most  parts  of  the  country.  Labor  was  abundant. 
The  standards  of  hours  and  wages  were  fairly  well 
proportioned  to  intrinsic  values,  and  were  gener- 
ally accepted  by  employers  and  employees.  Ef- 
ficiency and  reliability  were  normal  and  the  occa- 
sional strikes  and  lock-outs  were  of  local  character 
and  generally  subject  to  reasonable  settlements. 

TheH.'  was  no  general  serious  surplus  or  short- 
age of  labor  or  employment  and  in  most  of  the 
large  cities  notices  that  extra  help  was  required 
would  bring  abundant  applications  promptly  to 
the  job.  W  here  a  large  construction  force  had  to 
be  quickly  secured  for  remote  districts,  advertise- 
ments, application  to  foremen  and  skilled  labor- 
ers, or  commissions  to  padrones  or  employment 
agencies  procured  men  readily  at  current  prices. 


Contractors  could  estimate  with  considerable  ac- 
curacy the  cost  and  efficiency  of  labor  and  could 
depend  on  securing  it  at  prevailing  rates,  or  at  a 
slight  increase  under  special  conditions,  and  were, 
therefore,  able  to  make  safe  bids  for  important  or 
long-continued  work  at  reasonable  prices,  the  sit- 
uation then  being  a  familiar  one  resulting  from  the 
gradual  growth  and  development  of  years. 

KKKKCTH  OK  THE  WAR 

For  many  years  the  increasing  tendency  of  this 
country  has  been  for  native  Americans  to  work 
principally  at  skilled  labor  or  in  commercial  or 
executive  positions,  leaving  a  large  amount  of 
common  and  especially  heavy  labor  and  much  of 
the  mechanical  and  trade  work  to  be  done  by  la- 
bor of  foreign  birth  or  parentage.  In  other  words, 
the  resident  supply  of  common  and  a  considerable 
proportion  of  skilled  labor  was  becoming  more  and 
more  inadequate  and  greater  and  greater  depen- 
dence was  placed  on  immigrants,  the  rapidly  in- 
creasing annual  supply  of  which  had  attained  a 
maximum  of  1.218,480  in  1914,  which  was  prob- 
ably equivalent  to  850,000  working  men  and  boys. 

At  the  beginning  of  the  war.  immigration  was 
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.  iolontl v  arrested  by  the  absorption  into  their 
armies  "and  civil  occupations,  of  the  total  man 
power  of  the  belligerent  countries  that  had  pre- 
viously been  the  principal  sources  of  immigration 
to  the  United  States.  In  1915.  the  total  immigra- 
tion dropped  to  32b,700  and  in  1918  to  1 10,018; 
minimum*  which,  when  further  reduced  by  the 
greatly  increased  number  of  aliens  (most  of  them 
working  men)  who  left  this  country  to  join  the 
armies  of  their  Fatherlands,  entirely  eliminated 
the  foreign  labor  supply  and  caused  a  deficiency  of 
more  than  1,000,000  men  a  year  below  normal. 

This  quickly  altered  economic  conditions  so 
that  men  were  difficult  to  obtain  in  large  quan- 
tities and  wages  advanced  considerably,  impell- 
ing many  farsighted  contractors  to  give  serious  at- 
tention to  developing  their  organizations  and  ef- 
ficiency and  to  the  increased  use  of  labor-saving 
methods  and  appliances.  It  was  still  possible  to 
secure,  at  a  price,  men  for  construction  work,  but 
the  work  had  to  be  planned  with  due  regard  to  the 
impaired  quality  and  amount  of  labor  available. 

The  increased  exports  of  war  materials  and 
other  supplies  also  helped  to  increase  the  demand, 
and  with  it  the  wages,  for  labor,  but  conditions 
did  not  become  very  serious  until  after  the  United 
States  entered  the  war  in  April,  1917,  and  the  na- 
tional resources  were  applied  to  the  utmost  in 
military  directions.  Besides  2.000.000  men  drafted 
into  the  army  and  navy,  an  enormous  number  ot 
men  were  required  to  fill  the  new  positions  pro- 
duced by  the  increased  export  business  and  by  the 
tremendous  Federal  construction  operations  ai»d 
war  work  on  ammunition,  supplies,  etc.  These 
demands  absorbed  all  the  ordinary  labor  supply 
and  extended  to  great  numbers  of  women,  girls, 
boys  and  old  men  not  previously  engaged  iu  such 
pursuits,  leaving  barely  enough  men  to  carry  on 
indispensable  operations,  after  a  large  amount  of 
work,  including  general  and  engineering  construc- 
tion and  most  public  works  ami  improvements, 
had  been  specfically  prohibited  as  non  essential 
by  the  Federal  Government. 

Labor  was  accordingly  scarce  and  exceedingly- 
dear.  The  government  policy  of  executing  more 
than  S 1 ,000,000,000  worth  of  emergency  construc- 
tion with  selected  contractors  operating  on  cost- 
plus  basis,  together  with  its  avowed  intention  to 
increase  wages  to  correspond  with  increased  gen- 
eral costs  and  a  frantic  disposition  to  yield  to  all 
of  labor's  demands  and  satisfy  its  wishes  regard- 
less of  consequences,  inevitably  produced  an  arti- 
ficial condition,  making  labor  a  favored  class. 
This  condition  was  quickly  realized  and  exploited 
to  a  high  degree,  with  the  result  that  wages 
doubled  and  trebled  and  labor  made  exorbitant  de- 
mands and  became  more  and  more  arrogant.  La- 
bor hours  were  shortened,  heavy  overtime  rates 
were  established  and  great  numbers  of  unskilled 
employees  were  rated  as  skilled  employees,  seri- 
ously reducing  the  quality  and  output  of  work. 

These  conditions  necessarily  produced  idleness 
and  extravagance;  many  men  worked  only  part 
time  and  their  efficiency  was  greatly  decreased, 
while  costs  multiplied. 

At  the  close  of  the  war  the  requirements  dis- 
appeared with  the  emergency,  but  union  leaders 


still  insist  that  there  shall  be  no  diminuation  of 
employment  or  reduction  of  wages,  and  the  result 
has  been  unexampled  labor  unrest  and  unreliabil- 
ity, the  multiplication  of  strikes  and  an  endless  in- 
crease of  wages  that  has  scarcely  yet  reached  its 
maximum.  Altogether  the  result  has  been  a  gen- 
eral increase  of  more  than  100  per  cent  in  wages, 
and  a  decrease  of  at  least  50  per  cent  In  efficiency, 
making  unit  costs  for  construction  work,  exclu- 
sive of  materials,  often  four  times  or  more  as 
great  as  formerly.  This  and  the  plague  of  unjusti- 
fied strikes  and  the  violation  of  contracts  by  labor 
organizations  has  made  it  impossible  for  contrac- 
tors to  estimate  safely  on  labor  costs  and  they  s 
have  been  compelled  to  refuse  to  bid,  or  to  bid 
only  on  a  cost-plus  basis,  for  important  or  long- 
continued  work. 

This  and  high  material  prices  have  resulted  in 
postponing  a  large  amount  of  work,  including 
§2,000,000.000  or  §3,000.000.000  worth  of  deferred 
construction  due  to  war  conditions,  all  of  which  is 
ready  for  resumption  under  more  favorable  and 
safer  conditions. 

At  present,  the  supply  and  demand  for  labor 
are  fairly  well  balanced,  but  in  order  to  regain 
normal  or  well-proportioned  prices  and  wages,  or 
to  undertake  the  vast  amount  of  new  and  accumu- 
lated construction,  great  quantities  of  additional 
labor,  especially  unskilled  workmen  variously  es- 
timated at  1.000.000  to  3.000,000,  are  urgently 
needed. 

A  large  part  of  these  men  are  available  by  im- 
migration. The  number  of  aliens  entering  this 
country  has  begun  to  increase  very  rapidly  during 
the  present  year  and  is  now  limited  only  by  the 
available  transportation.  Although  some  foreign 
countries  will  doubtless  endeavor  to  restrict  emi- 
gration, the  supply  will  doubtless  be  adequate  if 
this  country  permits  and  encourages  immigration. 
The  great  necessity  is  for  an  abundance  of  un- 
skilled labor,  which  can  be  secured  not  only  from 
Kurope,  but  also  from  Asia,  Mexico.  Porto  Rico 
and  other  countries  and  should  be  admitted  with 
proper  restrictions. 

It  may  perhaps  be  advisable  to  discriminate  be- 
tween permanent  immigrants  who  should  become 
citizens,  and  temporary  immigrants  for  whom  the 
illiteracy  test  might  be  waived.  In  all  cases,  po- 
litical opposition  should  be  removed  and  efficient 
provision  made  for  excluding  radicals  and  crimi- 
nals, and  for  the  thorough  Americanization  of  all 
who  are  admitted  as  permanent  immigrants. 

There  should  also  be  proper  legislation  to  incor- 
porate labor  organizations  and  make  them  respon- 
sible, and  to  enforce  the  execution  of  contracts 
between  employer  and  employee  and  prevent  vio- 
lence, intimidation  and  conspiracy  in  labor  con- 
troversies. Given  such  conditions,  there  should  be 
no  difficulty  in  securing  abundance  of  labor  at  a 
fair  price  for  all  kinds  of  construction  work. 

WAOKS 

In  October.  1915,  the  standard  rates  for  skilled 
and  unskilled  labor  in  Greater  New  York  were 
listed  as: 

Blacksmith.  ifrulH  to  J4.nO;  blacksmith  lu-liwr,  $^.(M»  t<> 
U.'i:> ;   blaster.   $4.;.0;   bricklayer,   Sfl.im;   caulker.  $4 
cramsman,  $VM  |»cr  month;  duck  builder.  $4.n0;  drill 
runner.  $.i.fiM ;  drill  licl|K-r.  $1.7'.  t.»  $2.CM>;  electrician.  ?4.hi>; 
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electrician  helper,  $8.00  to  $2.50;  engineer,  compressor 
plant.  $125  per  month;  engineer,  hoisting,  $4.23:  engineer, 
locomotive,  $185  per  month ;  engineer,  shovel,  $150  to  $175 
per  month ;  fireman.  $60  to  $80  per  month ;  hoister  runner, 
$4.25;  hoister  on  steel,  $5.50;  iron  erector,  $5.00;  iron 
helper,  $3.00;  laborer,  common,  $1.60  to  $1.75;  laborer, 
concrete,  $1.75  to  $2.25;  laborer,  handy,  $8.25  to  $3.00; 
laborer,  rigging,  $2.00  to  $2.80;  machinists,  $3.00  to  $3.50; 
mason,  stone,  $4,80;  painter,  iron,  $2.25  to  $2.50;  pipemen. 
$3.00  to  $2.25;  pipe  fitter,  $3.00  to  $3.50;  pitmen,  $2.50; 
pumpmen,  $2.00  to  $2.25;  rigger,  boss,  $4.80;  riveter,  $5.00; 
rockman,  $2.25  ;  sharer,  $3.68 ;  shorer  helper,  $2.65 ;  signal- 
men, $1.75  to  $2.00;  stablemen.  $2.00;  stonecutter.  $4.50  to 
$1.00;  timbcrmcn.  $2.2.*.  to  $3.00;  timbermcn  helper,  $1.75 
to  $2.00;  watcrproofcr.  $4.25. 

On  April  22,  1920,  the  executive  committee  of 
the  Board  of  Governors  of  the  Building  Trades 
Employers'  Association,  New  York,  in  conference 
with  the  representatives  of  the  Building  Trades 
Council,  agreed  to  a  schedule  of  wages  allowing 
an  increase  of  $1  per  day  after  May  1,  1920.  The 
new  scale,  based  on  an  eight-hour  day,  now  in  ef- 
fect, is: 

Art  glass  workers.  $8.00;  asbestos  workers  and  insu- 
lators, $9.00;  bluestone  cutters.  $9.00;  bricklayers.  $10.00; 
carpenters.  $0.00;  dockbuilders.  house  shorers  and  sheath- 
pilers,$9.00;  cement  and  concrete  workers  (laborers)  $6.50 ; 
composition  roofers  and  waterproofers,  $8.00;  composi- 
tion roofers  and  waterproofers  (foremen),  $8.50;  elec- 
trical workers.  $0.00;  electrical  workers'  helpers,  $5.50; 
elevator  constructors,  $8.00;  elevator  constructors'  helpers, 
$7.00;  hoisting  engineers,  by  the  week.  $j2.25;  hoisting 
engineers,  by  the  day,  $10.00;  hoisting  engineers,  running 
compressors,  extra  per  week.  $7.00;  housesmiths  and  bridge- 
men,  local  No.  40,  $9.00;  housesmiths'  finishers.  I-ocal  No. 
52,  $8.00;  housesmiths'  helpers.  $7.00;  marble  cutters  and 
setters,  $9.00;  marble  carvers.  $10.00;  marble  polishers, 
bed  rubbers  and  sawyers,  $8.50;  marble  cutters  helpers, 
riggers,  crane  and  derrick  men,  $7.00;  mosaic  and  tcrrazzo 
workers.  $8.00;  mosaic  and  terrazzo  workers'  helpers,  $6.50; 
metallic  lathers,  $9.00;  plasterers,  $9.50;  plasterers'  la- 
borers, $7.00;  plumbers  and  gasritters,  $9.00;  roofers  and 
sheet  metal  workers.  $9.00;  riggers  and  machinery  movers. 
$9.00;  steam  and  hot  water  fitters.  $9.00;  steam  and  hot 
water  fitters'  helpers,  $7.00;  stone  dcrrickmen.  $8.00;  tile 
layers,  $9.00;  tile  layers'  helpers.  $7.00;  wood  lathers,  $9.00. 

Common  labor  not  included  in  the  above  scale 
is  paid  from  $5.20  to  $6.00  per  day. 

J   

Information  concerning  conditions  in  their  vi- 
cinities was  furnished  at  our  request  by  eleven 
contractors  located  in  Xew  York,  Pennsylvania, 
Ohio,  Iowa,  Wisconsin,  Oklahoma,  Michigan  and 
North  Dakota ;  these  contractors  making  a  spe- 
cialty, respectively,  of  street  paving,  highway  con- 
struction, water  works  and  sewer  construction, 
tunnels,  buildings,  and  general  contracting.  These 
reported  that  since  last  spring  wages  in  their 
several  localities  had  increased  from  a  minimum 
of  10  per  cent  in  one  case  to  a  maximum  of  85 
per  cent  in  another  (the  latter  being  in  Milwau- 
kee »,  with  an  average  of  31  per  cent.  The  wages 
paid  common  labor  were  reported  as  50  to  65 
cents  an  hour.  55  to  60  cents.  55  cents.  61  cents, 
i>5  cents.  65  to  70  cents,  and  90  cents  in  two  cases, 
$5  a  day  in  one  case,  $5.50  in  another  and  $6  in  a 
third.  Replying  to  the  question  whether  labor 
was  more  plentiful  than  last  spring,  six  answered 
yes.  four  no,  and  one  that  it  was  unchanged.  How- 
ever, nine  oi  the  eleven  believed  that  it  would  be 
more  abundant  in  1921,  one  was  in  doubt,  and 
one  believed  that  it  would  not  be. 


A  Clearing  House 
for  Labor 


Employmeent  secured  for  labor,  help  se- 
cured for  employers,  and  surplus  labor 
shifted  in  and  between  18  zones  by  a 
Federal  bureau. 


In  February,  1915,  the  scope  of  the  activities 
of  the  Division  of  Information  of  the  Bureau  of 
Immigration.  United  States  Department  of  La- 
bor, was  enlarged  to  cover  employment.  The 
United  States  was  divided  geographically  into 
18  zones,  some  of  which  were  sub-divided,  each  di- 
vision or  sub-division  being  in  charge  of  an  immi- 
gration inspector  to  receive  applications  from  em- 
ployers and  those  in  search  of  employment  with  a 
view  of  filling  both  wants.  In  the  first  six  mouths, 
up  to  August,  1916,  the  division  received  94,482 
applicants  for  positions  and  filled  16,974  positions. 
During  the  month  of  July,  1915,  the  total  num- 
ber of  applications  received  for  help  was  1,160, 
number  of  persons  applied  for  8,665,  number  of 
applications  for  employment  18,061,  number  re- 
ferred to  employment  6.360.  number  actually  em- 
ployed 6,03-s.  The  classification  by  zones  was 
as  follows: 

Xo.  1— Boston,  Mass. 

No.  2-  New  York.  X.  Y..  Buffalo  (sub-branch), 

X.  Y. 

Xo.  3— Philadelphia,  Pa.,  Pittsburgh  (sub- 
branch).  Pa. 

Xo.  4— Baltimore.  Md. 
Xo.  5 — Norfolk,  Va. 

X'o.  6-  Jacksonville,  Fla. ;  Charleston  (sub- 
branch),  S.  C. ;  Savannah  (sub-branch),  Ga. ; 
Birmingham  (sub-branch »,  Ala.;  Mobile  (sub- 
branch),  Ala. 

Xo.  7— Xew  Orleans,  La.  (sub-branches). 

No.  8— Galveston.  Tex. ;  hi  Paso.  Tex. ;  Albu- 
querque. X,  M. 

Xo.  9— Cleveland.  Ohio. 

Xo.  10— Chicago,  111.;  Detroit  (sub-branch), 
Mich.:  Indianapolis.  Ind. :  Sault  Ste.  Marie,  Mich. 

Xo.  11 — Minneapolis.  Minn. 

Xo.  12 — St.  Louis.  Mo.;  Kansas  City  (sub- 
branch).  Mo. 

Xo.  13- -Denver.  Col.;  Salt  Lake  City  (sub- 
branch  i.  Utah. 

Xo.  14- -Helena.  Mont;  Moscow  (sub-branch). 
Mont. 

Xo.  15— Seattle,  Wash.:  Aberdeen,  Wash.; 
Bellingham.  Wash.;  Colfax,  Wash.;  Everett, 
Wash.:  North  Yakima.  Wash.;  Spokane,  Wash.; 
"simmer.  Wash.:  Tacoma  (sub-branch),  Wash.; 
Walla  Walla  (sub-branch).  Wash. 

Vi.  lo    Portland,  Ore. 

Xo.  17— San  Francisco.  Cal. ;  Sacramento,  Cal.; 
Fresno.  Cal. :  Eureka,  Cal. 

Xo.  18— Los  Angeles,  Cal.;  San  Diego,  Cal.; 
Tucson,  Ariz. 

After  the  entry  of  the  United  States  into  the 
war,  the  activities  of  this  division  were  extended 
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and  employment  was  secured  for  a  very  much 
larger  number.  In  the  year  ending  July,  1920, 
there  were  received  2.589,145  registrations,  of 
which  2,458,809  were  referred  to  prospective  em- 
ployment. There  were  also  received  3,165.559  re- 
quests for  help  wanted  and  there  were  placed  2,- 
018,258  employees,  as  shown  by  the  accompany- 
ing diagram.  The  scope  of  the  most  recent  activ- 
ities is  indicated  by  the  weekly  records,  that  for 
the  week  vnding  Tulv  5,  1919,  gives  registrations, 
74,703;  help  wanted,  83.843;  referred,  65,597; 
placements,  53,587;  for  the  week  ending  lulv  26, 
1919,  registrations.  95.919;  help  wanted," 91,222 ; 
referred,  75.052;  placements,  65.998;  week  ending 
January  31,  1920.  registrations.  36,243;  help 
wanted,  47,214;  referred.  38,306;  placements,  30.- 
990:  week  ending  Mav  29,  1920,  registrations,  49,- 
168;  help  wanted,  65',S04  referred,  49,884;  place- 
ments, 43,247. 

It  is  evident  that  this  system  is  potential  for 
valuable  service  to  labor  and  to  employers  and 
that  it  should  be  utilized  and  appreciated  by  both. 
Crreat  efforts  should  be  made  to  avoid  any  par- 
tiality for  either  union  or  non-union  labor,  and 
both  organization  and  individual  laborers,  and  in- 
dividual and  associated  employers,  should  file  reg- 
ular reports  with  the  division,  whether  or  not  they 
are  in  need  of  its  assistance. 

Increased  results  should  also  be  secured  by  co- 
operation with  the  principal  associations,  organiz- 
ations and  federations  of  general  contractors,  mu- 
nicipalities, manufacturers  and  all  other  large  em- 
ployers of  labor,  including  farmers. 

Some  means  of  simplifying  this  service  by  in- 
spection and  classification  of  labor  so  as  to  secure 
the  best  men  fitted  for  the  work  and  rate  them 
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according  to  their  abilities  would  be  helpful.  Fur- 
ther efforts  along  the  lines  of  transferring  men 
from  a  crowded  trade  or  area  to  one  in  which 
there  is  a  chronic  deficiency  would  also  be  desir- 
able to  both  parties  and  would  tend  to  equilibrium 
and  standardization.  Such  discrimination  might 
perhaps  be  extended  even  so  far  as  the  arbitrary 
allotment  of  certain  classes  of  immigrants  to  ap- 
propriate localities,  thus  relieving  the  congestion 
in  cities  and  the  labor  famine  in  other  places. 
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Labor  Efficiency 

By  far  the  most  important  essential  for  labor 
is  efficiency,  that  is.  the  nearest  possible  approach 
to  the  execution  of  100  per  cent  of  each  man's 
ultimate  possibilities.  Kmciency  depends  on  will- 
ingness, ability,  opportunity  and  direction.  At 
present  it  is  greatly  decreased,  probably  from  30 
to  60  per  cent  in  nearly  all  classes  of  skilled  and 
unskilled  labor.  Most  of  this  is  doubtless  due  to 
unwillingness  directly  caused  by  excessive  wages 
and  by  pernicious  agitation. 

Willingness  will  be  greater  when  the  country 
ts  purged  of  agitators,  socialists,  anarchists.  I.  \Y. 
W  .'s  and  other  pernicious  classes  and  when  the 
average  worker  feels  the  necessity  for  himself 
and  family ;  in  olher  words,  when  he  receives  only 
a  just  compensation  proportioned  to  his  results 
and  to  general  values. 

Ability  can  be  greatly  increased  by  classifica- 
tion of  employment,  by  careful  selection  of  men 
for  different  tasks,  and  by  manual  training  and 
various  systems  of  education  in  the  shop,  in  the 
field  and  even  in  the  school  or  lecture  room. 

Opportunity  is  largely  a  matter  of  method  and 
organization  dependent  on  the  employer,  the  char- 
acter of  the  work,  and  the  attitude'  of  labor  it- 
self and  the  leaders  of  its  unions.  Organization 
of  labor  forces  on  the  work  is  an  important  es- 
sential and  requires  great  skill  and  experience 
for  its  complete  success.  Men  should  be  assigned 
in  groups  to  tasks  for  which  thev  are  best  quali- 
fied, and  the  different  groups  should  be  carefully 
located  and  scheduled  so  as  to  co-operate  to  the 
highest  degree  and  to  avoid  all  conflict  and  delay. 

Men  work  much  more  efficiently  in  small 
groups  than  they  do  either  singly  "or  in  large 
gangs,  a  fact  that  is  recognized  by 'the  statement 
in  this  issue  quoted  by  a  manufacturer's  circular 
that  "Two  men  shoveling  together  will  do  twice 
as  much  as  when  shoveling  separately."  The 
quality  and  quantity  of  work  is  greatly  improved 
by  promoting  and  maintaining  rivalry  between 
gangs  who  strive  to  excel  each  other  through 
pride  or  to  secure  a  promised  reward. 

Direction  of  labor  requires  a  high  degree  of 
administrative  skill  and  thorough  knowledge  of 
all  the  details  of  the  work  in  hand.  The  work 
should  be  supervised  as  a  whole  and  each  element 
should  be  directed  with  an  intimate  knowledge  of 
every  detail.  The  men  should  be  treated  with 
uniform  decision  and  justice  to  themselves  and 
their  employers,  each  being  required  to  do  a  fair 
clays  work  for  a  fair  day's  pay.  The  separate 
operations  should  be  very  carefully  arranged  and 
synchronized  to  avoid  all  conflict,  interference  or 
delay,  and  all  materials  and  equipment  should  be 
ready  in  advance  of  requirements.  Kspecial  pains 
should  be  taken  to  direct  the  movements  of  the 
men  in  the  simplest  and  most  direct  manner  cut- 
ling  out  all  superfluous  operations  and  especially 
preventing  any  inefficiency  of  part  of  the  force 
causing  delay  to  the  remainder. 

By  adopting  as  many  as  possible  of  these  sug- 
gestions, almost  any  construction  job  will  be 
rt°clu    d  eXped'ted  and  its  cost  correspondingly 
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Equipment  Profits 


Construction  plant  and  equipment  is  either 
stock  property  of  a  standard  character  which  is 
constantly  maintained  by  the  contractor  or  it  is 
special  or  provided  as  occasion  demands.  Com- 
plete and  accurate  accounts  should  be  kept  of 
both,  the  former  being  classified  as  permanent  in- 
vestment and  charged  to  overhead  expenses  while 
the  latter  is  accounted  to  current  work.  In  either 
case,  the  charges  should  include  first  cost,  amor- 
tization, depreciation,  maintenance,  repairs,  in- 
surance, interest,  storage,  transportation,  rental 
and  lost  time,  if  any. 

The  plant  should  be  credited  with  the  actual 
work  done,  with  any  rent  received  and  with  the 
inventory  price  or  the  salvage  received  at  the 
end  of  the  job  or  at  inventory  time ;  while  it 
should  be  charged  with  superintendents,  supplies, 
wages  of  operators  and  the  other  items  mentioned. 

The  installation  of  any  plant  or  equipment  on 
construction  work  is  justified  first,  if  it  is  abso- 
lutely indispensable  to  the  execution  of  the  con- 
tract or  its  safety ;  second,  if  its  use  expedites  the 
work  sufficiently  to  overbalance  any  direct  loss 
that  may  be  incurred  over  the  performance  of  the 
work  bv  other  methods;  and,  generally,  if  the 
total  cost  of  the  completed  work  is  reduced  by 
the  use  of  the  given  equipment  over  what  it 
would  be  by  the  best  method  of  doing  it  without 
this  equipment. 

It  follows  that  the  amount  of  work  actually 
performed  by  the  equipment  may  be  much  mote 
important  in  the  selection  of  apparatus  than  the 
unit  cost  of  performance;  as,  for  instance,  the 
excavation  of  500  yards  of  earth  at  20  cents  per 
yard  bv  a  steam  shovel  may  not  be  justified  when 
a  $15,000  steam  shovel  is  used  one  or  two  days 
only  and  involves  a  cost  of  $100  or  more  for  in- 
stallation and  excessive  cost  for  removal  of  spoil, 
although  the  direct  cost  of  the  excavation  by 
hand  may  be  50  cents  per  yard  without  any  in- 
stallation or  extra  removal  costs  and  may  be  done 
with  available  forces  distributed  over  a  longer 
period. 

In  these  days  when  labor  is  so  costly,  inef- 
ficient and  unreliable,  it  is  axiomatic  that  the  use 
of  power  plants,  labor-saving  machinery  and 


equipment  are  justified  where  the  installation, 
operation  and  overhead  charges  are  even  nearly 
as  low  as  the  estimated  labor  costs,  because  of 
the  saving  in  time  and  the  elimination  of  labor 
troubles. 

Wherever  standard  appliances  are  involved 
that  can  readily  be  bought  and  sold  in  open  mar- 
ket and  do  not  necessitate  heavy  permanent  in- 
vestment, or  where  they  form  part  of  the  con- 
tractor's standard  stock  equipment,  their  use  is 
justified  when  the  overhead  and  operating 
charges  are  less  than  the  cost  of  the  force  they 
replace  and  the  purchase  of  such  an  apparatus 
is  good  policy  when  there  is  an  abundance  of 
work  for  them  and  the  saving  equals  the  in- 
terest and  amortization  charges  on  the  invest- 
ment. It  is  surprising  how  much  machinery  will 
be  justified  by  elimination  of  three  or  four 
laborers. 

In  order  to  get  the  highest  profits  from  equip- 
ment investment,  the  plant  must  always  be  un- 
der the  supervision  of  competent  mechanics,  fre- 
quently inspected  and  maintained  in  perfect  op- 
erative condition.  Defective  parts  must  imme- 
diately be  renewed,  injuries  repaired,  spare  parts 
likely  to  be  needed  kept  in  reserve  to  prevent 
loss  of  time  when  renewed,  and  the  machine  must 
always  be  kept  in  perfect  alignment  and  adjust- 
ment, well  oiled  and  clean. 

The  machine  and  its  crew  must  be  protected 
from  the  weather  and  from  accidental  or  ma- 
licious injury  and  the  work  must  be  so  arranged 
as  to  operate  the  machine  as  continuously  as 
possible  and  to  its  fullest  capacity  with  the  small- 
est crew.  If  movable,  arrangements  should  be 
made  in  advance  for  shifting  it  without  delaying  • 
the  work  or  hindering  its  crew,  and  provision 
should  be  made  in  advance  for  the  character  and 
quantity  of  material  it  handles  so  that  no  ob- 
struction or  delay  will  occur  when  these  are 
varied. 

L'nder  such  conditions,  with  large  contracts,  . 
ordinary  requirements  and  fair  prices,  many  ma- 
chines will  pay  for  themselves  in  a  short  time 
and  thereafter  earn  large  dividends  for  their  own- 
ers. This  is  notably  the  case  with  excavating 
machinery,  concrete  mixers  and  some  other  kinds 
of  plant. 


Immigration  Before  and  After  the  War 


Yearly  pre-war  arrivals  of  more  than  1,380,- 
000  were  reduced  to  295,403  in  1917,  re- 
duced by  emigration,  and  at  the  present 
time  are  at  the  rapidly  increasing  rate  of 
more  than  1.000.000 


In  the  year  ending  June  30,  1914.  there  were 
admitted  to  the  United  States  839,755  males  and 
440,553  females,  making  a  total  of  1,380,308  immi- 
grants of  all  classes  and  from  all  countries. 

For  the  year  ending  June  30,  1913,  which  was 
wholly  uninfluenced  by  the  beginning  of  the  war, 
the  total  number  of  immigrants  admitted  was 
1.197.892. 


In  the  year  ending  June  30,  1919  (the  latest  for 
which  the  immigration  reports  have  been  pub- 
lished), immigration  increased  to  141,132  from 
1 10,618  in  the  previous  year,  but  was  almost  com- 
pletely cancelled  by  the  departure  of  123,522  im- 
migrant aliens,  who  left  this  country  for  perma- 
nent residence  abroad :  leaving  a  net  increase  of 
population  of  only  20,790,  and  not  all  of  this  rep- 
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compared  with  2.3  per  cent  in  1918  and  5.3  per 
cent  in  1915.  During  this  year  1,455  aliens  were 
excluded  for  illiteracy,  514  were  excluded  for  im- 
morality, 436  criminals  and  39  anarchists,  these 
figures  including  those  previously  admitted  and 
deported  during  the  year.  About  4,000  aliens 
(46  per  cent  of  all  rejections)  were  excluded  as 
likely  to  become  public  charges. 


Aliens  Admitted  T»  aad  Departed  from  the  United 
Jnly  1,  1»1*.  to  March  Jl,  1*20. 

Immigrant 

July.  1919    IS.JK 

August.  1919    20.397 

September,    W£M 

October,  1919    33,418 

November,  1919    27,219 

December,  1919    37.913 

January,  1920   JMW 

February,  1920    M\m& 

March.  1920      :>«.»7l 


resents  increased  labor  supply,  since  it  includes 
women,  children  and  other  dependents  in  work- 
men's families. 

During  the  vear,  20,643  aliens  were  temporarily 
admitted  from  Mexico  by  the  operation  of  the 
Limited  War  Emergency  Authorization,  which 
suspended  the  provisions  of  the  law  regarding 
contract  labor,  head  tax  and  illiteracy  test.  Of 
these  laborers.  10.941  were  engaged  in  agricul- 
tural work.  9,998  for  railroad  work,  89  for  govern- 
ment construction  work  and  65  for  mining.  Un- 
der these  provisions,  from  1017  up  to  the  termina- 
tion of  the  exemption  in  1918.  a  total  of  29,563 
laborers  were  admitted  from  Mexico,  of  which, 
at  the  date  of  this  report,  9,036  had  returned.  The 
principal  destinations  of  these  laborers  when  ad- 
mitted were  Texas,  8,636";  Arizona.  6.803 ;  Cali- 
fornia. 6,382;  Idaho.  1.549;  New  Mexico.  1,292; 
Kansas.  1,147.  Similarly  there  were  admitted  3,- 
259  negro  laborers  from  the  Bahama  Islands,  of 
which  669  were  employed  by  truck  farmers  in 
Florida  and  2,590  were  employed  by  contractors 
of  government  construction  work  at  Charleston, 
S.  C.  Most  of  these  have  already  returned  to 
their  homes. 

There  have  also  been  brought  from  Porto  Rico, 
under  the  direction  of  the  War  Department,  13,- 
095  laborers  who  were  not  aliens  and  all  of  whom 
have  since  returned  to  their  homes. 

During  the  year  terminating  June  30,  1019, 
8,626  aliens  were  excluded  under  the  law  or  3.5 
per  cent  of  the  number  applying  for  entry,  as 


Emigrant 
2.">.757 
2.S.934 
27.770 
2.1.447 
liti.lOS 
22,199 
27,080 
11,607 

22,fino 


Intended    Future  1 
Admitted  and 


Future    Permanent    Re.ideace    of  Immigrant 
id  Last  Permanent  Reaidence  of  Emlgr.nt 
....Departed.  Month. 


Allen 


States. 
Alahama 
Alaska 

AriaoM 

Arkansas 

("alilornia 
Colorado 
Connecticut 
Delaware 

Dist    of  Columbia 

I'l  irida 

Onrgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

I  Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota^ 

Mississippi 

Missouri 

Montana 
Nebraska 


Immi- 

Kmi 

grant. 

grant. 

250 

116 

91 

68 

2„W6 

1.044 

68 

22 

14.368 

8,058 

529 

836 

3,740 

4,048 

168 

261 

917 

420 

1,837 

1.493 

258 

142 

'•S 

361 

472 

161 

6.415 

9.677 

856 

1  618 

l.ntu 

'614 

3*2 

429 

145 

92 

862 

349 

2.742 

$7$ 

688 

618 

15.299 

10.931 

10.799 

6.149 

2.573 

1.839 

109 

SI 

893 

857 

779 

487 

463 

430 

State.. 
Nevada 

New  Hampshire 
New  Irrsey 
New  Mexico 
New  York 
North  Carolina 
North  Dakota 
Ohio 

Oklahoma 

Oregon 

Pennsylvania 

1'hilippinc  Is- 

Potto  Rico 

Rhode  Island 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Ltah 

Vermont 

Virginia 

Virgin  Islands 

Washington 

West  \  irginia 

Wisconsin 

Wyoming 

Total 


Imnii-  Emi- 
grant, grant. 
248  128 
1.6R6  644 
5.185  6.WI2 
443  36U 
54.077 
140  54 
568  276 
4.173  16.516 
233  119 
1,544  4°7 
7,879  24.743 
7  4 
267  369 
2.697    2,1  CI 
104 
i>5 
193 
16.977 
520 
1.726 
1.232 
9 

5.704 

507 
1.352 

224 


61 
135 
66 
1,567 
447 
322 
2"W 

1.638 
1.652 
1.638 
171 


162,883  166,21: 


Of  the  immigrants  entering  during  the  last  six 
months  of  1919,  76,048  were  from  Europe,  6./95 
from  Asia.  45.843  from  British  North  America. 
22,857  from  Mexico  and  11,340  from  other  parts 
of  the  world.  Of  the  Europeans,  28,837  were 
from  Italy,  12,717  from  England,  3,300  from  Scot- 
land and' 2,084  from  Ireland.  4,794  from  France, 
4,366  from  Portugal,  3.541  from  Spain,  no  other 
country  contributing  more  than  2,700.  But  dur- 
ing the  same  period,  67,371  returned  to  Italy  and 
2.750  to  Ireland,  leaving  a  net  loss  of  those  na- 
tionalities. Altogether  76,048  came  from  Europe 
and  148,325  returned  there;  a  net  loss  of  72.275 
Europeans. 

Of  6,795  Asiatics  arriving,  4.675  were  from  Ja- 
pan and  1.295  from  China;  while  2,217  Japanese 
and  1,656  Chinese  left  this  country,  leaving  a  net 
gain  of  2,135  Asiatics. 

Each  of  the  other  countries  gave  us  a  net  gain, 
only  4,404  Canadians  returning  home.  But  there 
was  a  net  loss,  counting  all  countries,  of  3,329. 

Examining  the  occupation  of  the  immigrants 
arriving  during  the  last  six  months  of  1919,  we 
find  that  6,408  were  professional  men  ;  25,849  were 
skilled  workers,  clerks  and  accountants,  mariners, 
carpenters,  machinists,  dressmakers,  miners  and 
unclassified  mechanics,  in  the  order  named,  bein 
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the  largest  classification ;  while  there  were  20,- 
375  laborers,  3,970  farm  laborers,  4,186  farmers, 
and  240  teamsters  and  hackmen.  There  was  a  net 
gain  of  4,250  professional  men.  14,131  skilled 
laborers,  2,224  farm  laborers,  255  farmers,  but  a 
loss  of  88.833  laborers. 

Reports  of  immigration  during  the  latter  part 
of  September,  1920,  show  the  arrival  of  aliens 
from  Europe  at  the  rate  of  more  than  20,000  per 
week  with  several  days  having  a  record  of  9.000, 
which,  if  maintained,  would  be  more  than  3.250.- 
000  in  a  year.  It  is  not,  of  course,  practicable  to 
secure  any  such  number,  but  predictions  have 


been  made  that  there  will  be  1,500,000  admitted 
within  the  next  twelve  months  and  there  have 
already  been  as  many  as  seven  shiploads  of  immi- 
grants anchored  in  New  York  harbor  at  one  time 
waiting  an  opportunity  to  land  their  steerage 
passengers. 

It  is  reported  from  Warsaw  that  from  500  to 
1,000  Polish  Jews  are  daily  receiving  passports 
and  vises  to  the  United  States,  as  many  as  8.000 
having  been  in  line  for  that  purpose  at  one  time. 
As  there  are  more  than  100,000,000  peasants  in 
Russia,  the  supply  is  sufficient  to  keep  this  rate 
up  for  a  long  time. 


Price  Fluctuations 


The  peak  has  been  passed  here  and  abroad. 
Conditions  here  are  superior  to  those  in 
Europe. 


The  first  instance  of  important  price  reduction 
since  the  close  of  the  war  was  the  voluntary  ac- 
tion of  the  United  States  Steel  Company  in  mak- 
ing a  heavy  cut  in  prices  on  structural  steel  and 
other  products  last  year.  Occasional  minor  re- 
ductions, often  followed  by  corresponding  in- 
creases, have  occurred  in  many  commodities,  but 
in  general  the  range  of  our  prices,  especially  for 
food,  clothing  and  rent,  has  increased  continually 
but  at  a  very  reduced  rate  up  to  a  recent  period. 

Last  spring  a  conspicuous  effort  was  made  to 
promote  reductions  by  large  department  stores  in 
the  principal  cities,  which  made  flat  reductions  of 
10  to  20  per  cent.  More  recently  the  largest  au- 
tomobile manufacturer  has  announced  a  large  re- 
duction which  he  promises  will  be  met,  if  possible, 
by  lower  payments  for  materials  rather  than  by  a 
cut  in  wages.  This  was  followed  only  a  few  days 
ago  by  a  general  reduction  of  10  to  20  per  cent  in 
mail  order  prices  applying  largely  to  clothing,  fur- 
niture and  the  like.  In  some  sections  of  the  coun- 
try food  has  become  cheaper  but,  although  the 
crops  have  been  unusually  good,  the  consumers  in 
the  large  cities,  especially  in  the  East,  have  re- 
ceived little  or  no  benefit  from  this  and  in  some 
cases  the  prices,  especially  for  perishable  articles, 
are  still  rising. 

The  very  much  belated  and  inefficient,  not  to 
sav  indifferent,  efforts  of  the  government  to  dis- 
tribute excess  war  supplies  to  citizens  have  had 
little  effect,  apparently  because  of  the  imperfect 
distribution  and  guarantees  and  because  a  large 
amount  of  the  supplies  were  acquired  bv  dealers 
who  immediately  put  them  on  the  market  at  or 
near  current  prices. 

The  relief  that  might  have  been  obtained  by 
proper  disposal  of  excess  equipment  such  as  auto- 
mobiles, aeroplanes,  large  quantities  of  various 
kinds  of  machinery,  as  well  as  the  stupendously 
costly  camps  and  cantonments  built  as  emergency 
construction,  has  been  practically  eliminated  by 
the  policy  of  neglect  and  even  wanton  destruction 


or  of  selling  abroad  or  of  abandoning  or  turning 
over  to  speculative  purchasers  at  a  small  fraction 
of  their  cost  and  current  value,  when  they  might 
well  have  been  maintained  for  a  better  market  or 
adapted  to  remunerative  commercial  purposes. 

PRICES  BEGINNING  TO  FALL 

Nevertheless,  able  financiers  and  trained  ob- 
servers unite  in  the  opinion  that  the  crest  of  high 
prices  has  been  reached.  The  conservative  Month- 
ly Review,  issued  by  the  Federal  Reserve  Agent, 
New  York,  states  under  date  of  August  28  that 
within  a  month  there  has  obtained  a  downward 
tendency  in  important  commodities,  such  as  sugar, 
coffee,  grain,  potatoes,  cotton  and  tin,  many  of 
them  being  raw  or  semi-manufactured  goods, 
which  will  not  maintain  the  same  reduction  when 
subjected  to  labor  charges  in  their  route  to  the 
ultimate  consumer,  although  all  domestic  indices 
show  some  decline  during  the  past  month. 

Such  declines  arc  due  mostly  to  increased  ac- 
tual or  prospective  supply  through  decreased  de- 
mand, or  to  the  release  of  speculative  stocks,  so 
that,  while  some  prices  were  increasing  and  many 
were  stable,  the  large  number  of  important  com- 
modities that  have  been  separately  reduced  indi- 
cate the  increased  operation  of  the  natural  laws 
of  supply  and  demand.  The  retail  prices,  how- 
ever, which  rose  more  slowly  than  did  the  whole- 
sale prices,  are  correspondingly  slow  in  falling, 
and  have  not  yet  shown  much  apreciable  decline. 

In  some  instances  the  high  prices  are  in  no  way 
warranted  by  legitimate  costs,  as  in  the  case  of 
lumber  which,  in  the  Ohio  Valley,  has  been  quoted 
at  S50  per  thousand  above  the  price  in  Oregon 
plus  transportation  charges,  a  condition  which 
may  perhaps  be  due  to  the  frantic  competition  of 
purchasers  to  fill  present  wants  regardless  of 
price. 

Much  encouragement  should  be  felt  from  the 
fact  that,  with  the  exception  of  Japan,  the  whole- 
sale prices  in  the  United  State's  nave  been  con- 
stantly much  lower  than  in  any  of  the  other  allied 


Digitized  by  Google 


Ocmn  2,  1M0 


PUBLIC  WORKS 


307 


nations.  In  1914  and  1°15  they  showed  no  rise,  in 
1916  the  rise  was  less  than  30  per  cent,  in  1°17 
they  had  risen  only  about  70  per  cent,  and  in  1918 
about  100  per  cent  above  1913. 

In  1919.  however,  when  prices  were  expected  to 
decline,  the  rise  was  accelerated  to  an  increased 
total  of  about  140  per  cent  and  continued  to  rise 
until  near  the  middle  of  1920,  when  it  attained  a 
maximum  of  about  170  per  cent  over  1913.  But 
at  the  same  date  the  increase  was  about  210  per 
cent  for  Great  Britain  and  Ireland,  220  per  cent 
for  Japan,  475  per  cent  for  France,  and  about  555 
per  cent  for  Italy.  Last  June,  however,  the 
French  summit  dropped  10.4  per  cent  and  is  now 
15.6  per  cent  below  the  April  peak.  In  Japan 
it  ha>  fallen  25.o  per  cent  below  the  March  peak, 
peak. 

Indexed  prices  compiled  by  the  United  States 
Bureau  of  Labor,  the  Federal  Reserve  Bank, 
Dun's  and  Bradstreet's,  show,  for  the  first  of  Au- 
gust, declines  of  2.6,  1.9,  3.1  and  2.7  per  cent,  re- 
spectively, with  total  declines  from  the  highest 
point  of  3.68,  7.3,  4.2  and  9.7,  respectively;  the 
average  of  these  declines  from  the  high  point 
being  6.22  per  cent  as  compared  with  averages  for 
Great  Britain  of  5  per  cent.  France  15.58  per  cent, 
Italy  9.57,  Japan  25.55,  Canada  1.90,  Sweden  0.5 
per  cent ;  all  percentages  of  increases  being  con- 
verted to  the  1913  basis. 

In  studying  the  probable  relation  of  wages  and 
cost  of  material  to  decreased  prices,  the  Bank  Re- 
view gives  comparative  diagrams  of  the  course  of 
prices  and  wages  in  Fngland  at  the  time  of  the 
Napoleonic  war  and  in  America  at  the  time  of  the 
civil  war.  In  England  the  prices  declined  at  first 
rapidly  and  then  steadily,  and  wages  were  gradu- 
ally diminished  but  to  a  much  less  degree,  for  a 
long  series  of  years. 

For  thirteen  years  after  the  civil  war  prices  (in 
currency  which  was  worth  less  than  gold) 
dropped  rapidly,  while  for  seven  years  wages  con- 
tinued to  rise  and  then  dropped  for  seven  years 
on  a  line  approximately  parallel  with  the  contin- 
ued fall  of  prices. 


Since  these  wars,  conditions  have  changed  so 
much  throughout  the  world  that  a  close  parallel  to 
former  events  cannot  be  predicted,  and  although 
the  law  of  supply  and  demand  is  eventually  bound 
to  prevail,  the  effect  of  political  policies  and 
powerful  labor  organizations  which  bitterly  resist 
wage  reductions,  will  undoubtedly  delay  and  re- 
duce wage  reductions  and  effect  a  permanent 
change  to  a  higher  plane  of  living  available  to 
labor  with  its  increased  earnings,  while  it  makes 
greater  economy  and  efficiency  necessary  to  se- 
cure the  increased  production  which  alone  will 
permanently  maintain  higher  wages. 

The  elimination  of  unnecessary  work  and  of  ex- 
travagant expenditures,  together  with  the  in- 
creased supply  of  foreign  labor,  will  steadily  re- 
duce and  perhaps  reverse  the  labor  deficiency, 
jobs  will  be  better  appreciated,  labor  turnover  will 
be  diminished,  wages  will  gradually  fall,  and 
above  all,  industry  and  reliability  will  be  de- 
manded and  the  unit  of  production  of  the  indi- 
vidual will  be  much  more  closely  proportioned  to 
his  remuneration.  The  more  these  two  factors  are 
balanced  the  larger  the  profits  to  the  individual 
and  the  greater  the  prosperity  of  the  country 
will  be. 


Water  Power  to  Save  Oil 

The  development  of  hydro-electric  power  in 
California  is  being  urged  not  only  because  of  the 
cheaper  power  which  it  will  furnish  but  also  be- 
cause the  substituting  of  hydro-electric  power 
for  that  created  by  fuel  oil  power  plants  will 
save  many  thousands  of  barrels  of  oil  a  day.  The 
last  week  in  August  one  company  asked  permis- 
sion of  the  State  Railroad  Commission  to  spend 
$125,000,000  for  the  development  of  hydro-elec- 
tric power,  installing  a  plant  with  515,000  h.p. 
in  the  mountains.  It  is  estimated  that  this  one 
plant  will  save  35,000  barrels  of  oil  a  day.  Five 
power  houses  would  be  constructed  and  a  seven 
mile  concrete  tunnel  built.  The  company  mak- 
ing the  request  is  the  Mt.  Shasta  Power  Com- 
pany. 
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Contractors'  Equipment  and  Tools 

Several  weeks  ago  Public  Works  requested  from  prominent  manufacturers  and 
dealers  data  descriptive  of  new  machinery  or  equipment  or  improvements  on 
them  made  since  January  1,  1918,  for  publication  in  this  jssue.  Some  informa- 
tion received  in  response  to  this  request  does  not  specify  whether  or  not  it  em- 
braces new  features  but  is  still  of  value  to  our  readers.  Wherever  it  has  been 
definitely  stated  or  it  is  evident  that  the  articles  are  new  or  recently  improved, 
specific  mention  is  made  in  the  respective  descriptions,  which  are  here 
presented,  together  with  as  many  of  the  others  as  the  space  limits  of  this 

issue  permit. 


Road  Building  Machinery  and  Appliances 


Important  Road 
B ui  kling  Machinery 

By  WILLIAM  E.  VOORHFES* 

( >f  all  the  various  machines  used  in  the  con- 
struction of  the  modern  highway,  the  most  im- 
portant is  the  rock  crusher.  The  scraper,  the 
plow,  the  steam  shovel,  the  paving  mixer,  the 
truck  and  the  road  roller — all  of  these  are  very 
necessary  appliances  in  road  building,  if  the  work 
is  to  be  carried  on  smoothly,  economically  and 
with  any  degree  of  speed.    If  none  of  these  nia- 


When  John  MacAdam,  more  than  a  century 
ago,  conceived  the  method  of  stone  road  construc- 
tion which  still  bears  his  name,  his  specifications 
covered  stone  to  be  broken  by  hand  to  a  certain 
degree  of  fineness.  But  at  that  time  labor  was 
cheap  and  machinery  was  practically  unknown, 
and  the  methods  that  obtained  in  that  day  are  no 
more  applicable  to  present-day  conditions  than 
the  old  stage  coach  and  lumbering  cart  are  com- 
parable with  the  present  high-powered  automo- 
bile and  truck. 

Machines  for  crushing  rock  have  been  made  in 
this  country  since  the  middle  of  the  last  century, 
but  it  has  only  been  within  the  past  two  decades 
that  the  rock  crusher  has  become  a  vital  factor 
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chines  was  available,  however,  road  work  could 
still  be  carried  on  in  a  limited  way.  But  if  the 
modern  rock  crusher  was  entirely  eliminated, 
practically  no  roads  under  the  conditions  that 
prevail  to-day  could  be  built. 

•of  tin-  lioml  ItMdS  Muchlnery  <'<imi>any. 


in  the  work  of  road  building.  The  reason  for 
this  is  that  little  attention  was  given  to  the  ques- 
tion of  highway  improvement  until  the  beginning 
of  the  present  century.  The  advent  of  the  auto- 
mobile, with  its  increasing  use,  and,  later,  the 
marvelous  growth  in  the  use  of  the  automohile 
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truck,  necessitated  the  planning  for  a  nation-wide 
system  of  hard-surfaced  highways. 

The  rock  crusher  is  the  most  important  ma- 
chine used  in  highway  construction  because 
crushed  rock  is  the  basis  of  practically  all  types 
of  permanent  roads.  Whether  the  roadway  is 
a  water-bound  or  an  oil-bound  macadam  or  a  con- 
crete highway,  the  bulk  of  the  material  entering 
into  its  construction  is  crushed  rock.  When  labor 
was  cheap,  and  stone  roads  were  being  built  in 
a  very  limited  way.  the  napping  hammer  was  an 
exceedingly  useful  tool.  Today,  leaving  entirely 
aside  the  matter  of  cost,  it  would  be  physically 
impossible  to  build  even  a  very  insignificant  part 
of  our  permanent  highways  if  it  were  not  for  the 
multitude  of  rock  crushers  that  yearly  hammer 
out  millions  of  tons  of  material  for  road  purpose. 

Rock  crushing  plants,  as  used  to-day  in  pro 
ducing  crushed  material,  may  be  divided  into  two 
classt-s:  the  stationary  and  the  portable  plant. 

Where  stone  quarries  are  located  along  the 
line  of  a  railroad,  the  stationary  plant  consisting 
of  a  large-size  crusher,  elevators,  screens  and 
conveyors,  is  used.  Some  of  these  stationary 
crushers  are  of  mammoth  size  with  openings  large 
enough  to  take  in  a  dozen  tons  of  stone  at  one 
time.  The  stationary  crushing  outfits,  range  in 
size  from  the  small  plant  costing  but  a  few  thou- 
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sand  dollars  and  capable  of  producing  from  two 
hundred  to  five  hundred  tons  per  day,  to  the  large 
plant  costing  thousands  of  dollars  and  capable  of 
turning  out  several  thousand  tons  of  crushed  ma- 
terial daily. 

The  portable  plant  usually  consis.ts  of  a  crusher, 
elevator,  revolving  screen  and  stone  bin,  all 
mounted  on  wheels,  so  that  the  complete  outfit 
can  be  readily  moved  from  point  to  point.  Such 
plants  are  generally  located  at  some  distance  from 
the  line  of  a  railway  and  close  to  the  job  where 
the  stone  is  to  be  used.  Crushers  used  in  con- 
nection with  portable  plants  have  capacities  rang- 
ing from  seventy-five  to  three  hundred  tons  daily. 
By  the  introduction  of  high-grade  steel,  present- 
dav  manufacturers  have  been  able  to  build  port- 
able crushing  plants  of  large  capacities,  but  com- 
paratively light  in  weight.  Such  outfits  usually 
weigh  from  four  to  eight  tons. 

In  spite  of  improved  methods  for  producing 
crushed  stone,  the  present  program  for  road  con- 
struction in  this  country  has  created  a  situation 
where  the  demand  largely  exceeds  the  supply. 
It  would  seem,  therefore,  that  wherever  good 
stone  for  road-building  purposes  is  available, 
the  practically  assured  financial  returns  should  be 
an  excellent  inducement  for  the  installation  cither 
of  a  permanent  or  a  portable  rock  crushing  outfit. 


Western  Wheeled 
Scraper  Company 

SIMPLIFIED  AI It-Dl'MIMNO  HKVH  K 

The  Western  Air-Dump  cars  are  now  made 
with  vertical  instead  of  horizontal  cylinders  in 
the  following  sizes:  12-yrard.  l(>-yard,  20-yard, 
25-yard  and  30-yard.  The  30-yard  car  is  made 
with  twin  vertical  cylinders  because  of  its  greater 
size,  in  order  to  equalize  the  strain.  The  air- 
dumping  device  has  been  simplified.    In  operat- 


.uii-rii'MiM'Ai:  with  twin  vektkwi,  cvlinheus 

ing.  the  piston  head  now  engages  directly  with 
the  body  of  the  car  through  a  pivoted  bearing, 
the  thr  ust  being  applied  near  the  outer  edge  of 
the  cai  bottom.  This  gives  the  greatest  possible 
leverage  and  reduces  the  amount  of  power  re- 
quired to  tip  the  bed,  w  hile  the  direct  engagement 
with  the  car  body  enables  the  total  power  of  the 
air  pressure  in  the  cylinder  to  be  utilized.  There 
is  no  power  lost.  This  gives  greatly  increased 
dumping  power  with  no  greater  consumption  of 
air. 


Forty-five-Yard  Car.  A  45-yard  car  for  carry- 
ing coal  is  a  standard  30  yard  car  with  top  boxes 
added,  giving  it  a  greater  capacity,  which  is  prac- 
tical for  the  service  intended. 

NEW  CIll'SHEIC 

The  Xo.  0  crusher  is  the  smallest  size  that 
this  company  manufactures  and  is  made  in  re- 
sponse to  the  demand  for  a  reasonably  light  ma- 
chine that  can  be  readily  operated  with  an  engine 
or  motor  and  can  be  easily  transported  by  a  team 
or  small  tractor.  It  has  a  very  satisfactory  out- 
put. 

WKSTEKN  l»  ITCH  BR 

The  Western  ditcher  is  a  tool  designed  for  cut- 
ting and  grading  irrigation  ditches.  The  blade 
has  been  given  the  correct  curvature  for  earth 
cutting.  It  is  highlv  polished  and  both  edges  are 
filled  with  detachable  bits,  easily  removed  for 
sharpening.  The  front  end  of  the  blade  is  sharp, 
leaving  no  obstruction  to  catch  and  hold  grass 
or  rubbish  and  thus  choke  operation.  The  blade 
is  easily  adjustable  to  conform  to  the  wear  on  the 
shoe  and  increasing  depth  of  the  ditch.  The 
blade  is  5  feet  long,  easily  adjusted  to  any  angle 
desired.  The  land  side  is  fitted  with  hard  steel 
fins  on  both  front  and  rear  ends,  on  which  all  side 
draft  is  carried.  The  ditcher  is  reversed  simply 
by  turning  it  over,  removing  and  replacing  the 
cotter  in  lower  end  of  each  draft  beam. 

No.  I  FHESNO 

The  new  Fresno  scraper.  3  feet  long,  is  one- 
size  smaller  than  the  smallest  heretofore  manu- 
factured. It  is  of  linht  construction  suited  for 
handling  light  material. 
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DIRT  PAN  CLEANER 

The  Western  elevating  grader  is  now  fitted 
with  a  dirt-pan  cleaner  by  means  of  which  the 
operator  can  keep  the  belt  from  clogging.  The 
device  consists  of  a  hand  lever  and  other  neces- 
sary parts  for  operating  the  pan  scraper.  Here- 
tofore on  all  makes  of  machines  it  has  been  neces- 
sary for  the  operator  to  make  frequent  stops  and 
clean  off  the  pan  with  a  stick  to  prevent  clogging. 

WESTERN  ROAD  PLANER  ATTACHMENT 

This  consists  of  two  13-foot  blades  under  per- 
fect control,  with  a  spread  of  about  16  feet.  Each 
blade  has  two  shares,  on  both  edges.  Immedi- 
ately behind  the  rear  end  of  the  blade  is  an  ad- 
justable spreader  under  independent  control. 
The  blades  are  spread  by  moving  the  machine  for- 
ward, after  they  have  been  lowered.  The  device 
can  be  fitted  to  the  frame  of  a  road  grader  by 
the  removal  of  the  blade  mechanism,  thus  quickly 


Heltzel  Steel  Forms 

Steel  forms  made  by  the  Heltzel  Steel  Form 
&  Iron  Company  are  designed  for  the  construc- 
tion of  roads,  pavements,  highways,  curbs,  side- 
walks, gutters,  cisterns,  sewers  and  manholes. 
They  are  made  in  various  standards,  for  integral 
curb  and  base,  for  straight,  battered  and  curved 
curbs,  for  combined  curb  and  gutter  and  for  spe- 
cial construction. 

Heltzel  rails  are  especially  designed  for  use  un- 
der automatic  tamping  and  finishing  machines. 
They  are  made  of  the  highest  grade,  extra  heavy, 
open  hearth  steel,  fortified  with  additional  de- 
pending flanges  at  both  top  and  bottom.  This 
construction  insures  the  special  strength  and 
rigidity  necessary  to  withstand  the  weight  and 
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"ESTCRN  DITCHER 


fiOAD  PI.ANER   FITTED  TO  ROAD  OI1ADE  Fit  AM  E 


REVERSIBLE  DITCHER  WITH 
5-FOOT  BLADE 


converting  the  grader  into  combination  levcler 
and  drag,  which  in  a  single  trip  of  the  road  will 
do  the  work  of  6  men,  12  horses  and  6  drags. 

WESTERN  MIDGET  ORADER 

The  Western  Midget  grader  is  a  one-man.  two- 
horse  machine,  with  a  five  or  six-foot  blade  and 
weighs  about  1,000  pounds.  It  has  practically 
the  same  adjustments  that  are  found  in  the  larger 

machines. 

w B8T1CRN  hatch  boxes 

Recently  the  Western  Wheeled  Scraper  Co. 
has  added  to  its  line  of  road-building  equipment 
Western  batch  boxes,  Western  road  builders, 
trucks  for  carrying  batch  boxes,  industrial  rail- 
way and  Western  service  cars  for  carrying  the 
rail  sections.  The  batch  boxes  are  built  both  of 
oak  and  of  steel  and  arc  of  approximately  1  cubic 
yard  and  2  cubic  yards  capacity.  These  boxes 
discharge  their  loads  through  bottom  doors  into 
the  mixer.  Boxes  are  made  with  one  compart- 
ment for  both  aggregates  or  with  three  compart- 
ments, for  sand,  cement  and  gravel,  respectively. 

WESTERN  ROAD   Bt'lLDEKS  Tltl'CKS 

These  trucks  are  furnished  for  carrying  batch 
boxes  from  the  material  yards  to  the  mixer.  One 
or  two  batch  boxes,  according  to  size,  fit  on  each 
truck.  The  truck  is  of  very  strong  construction 
throughout.  It  is  readily  convertible  into  a  V- 
shape  dump  car  by  attachment  of  the  arch  sup- 
ports and  the  body,  parts  being  supplied  for  that 
purpose.  The  ends  of  the  truck  frame  are  built 
up  with  steel  plates  at  the  top  and  bottom,  to 
give  rigidity,  enabling  the  car  to  resist  bumper 
shocks.    Capacity,  three  tons;  gauge.  24  inches. 


pounding  of  most  finishing  machines.  It  provides 
a  bearing  surface  which  ordinary  rough  treat- 
ment will  not  dent  or  buckle,  causing  waves  in  the 
road  surface.  The  top  flange  is  2%  inches  wide; 
the  bottom  flange  is  4  inches  wide,  giving  an  ex- 
tra large  bearing  surface  and  meeting  all  state 
specifications. 

Besides  the  broad  bottom  flange,  the  rails  arc 
supported  by  a  pedestal,  which  is  an  exclusive 
Heltzel  feature.  It  gives  the  rail  double  direct 
support.  The  rail  will  not  lean  or  buckle  under 
the  vibration  of  the  machine.  Creeping  is  pre- 
vented by  a  flat  stake,  which  anchors  the  pedes- 
tal. The  broad  7  x  10-inch  base  plate  of  the  ped- 
estal prevents  sinking  in  marshy  soil. 

Rail  junctions  are  also  formed  by  the  pedestal. 
One  is  placed  between  each  two  rail  ends,  and 
they  butt  together  over  it.  This  provides  a  sim- 
ple, effective  joint,  instantly  connected  without 
hammering.  Support  is  provided  where  most 
needed.  All  extending  lugs,  clips  and  attach- 
ments to  the  rail  are  eliminated.  Two  pedestals 
and  two  stakes  are  included  with  each  rail. 

In  the  integral  curb  and  base  form,  the  back- 
rail  hangs  on  an  adjustable  stake  that  gives  in- 
stant grade  adjustment  within  '  i  inch  by  means 


HELTZEL  WIDE  BASE  KAIL  JOINT  AND  SUPPORT 
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of  a  sliding  clip.  The  rails  arc  made  in  12-foot 
sections  slotted  every  6  feet  for  division  plates, 
and  connected  with  tight,  smooth  joints  made 
with  a  sleeve.  The  division  plates  prevent  the 
rails  from  spreading  under  pressure  of  the  con- 
crete, and  can  easily  be  remo\ed  with  a  hook 
before  the  rails  are  stripped.  Where  division 
plates  are  not  used,  special  overhead  hangers  are 
substituted  for  them. 

The  integral  curb,  gutter  and  base  forms  can 
be  made  of  different  dimensions  by  using  special 
pieces  combined  with  standard  rail  forms. 

Straight  curb  forms  are  built  up  with  pairs  of 
double  Mange  standard  rails  hung  on  adjustable 
steel  angle  stakes  and  can  be  set  up  with  cheap 
labor  in  a  fraction  of  the  time  required  for  wooden 
forms.  They  cannot  spread  at  the  bottom,  and 
thus  prevent  loss  of  concrete.  The  cost  of  fin- 
ishing the  concrete  is  reduced  50  per  cent  by  the 
smooth  surface  left  when  the  steel  is  stripped. 

The  Heltzcl  "Lightning"  car  unloader  is  a  steel 
chute  closed  at  the  lower  end  and  provided  with 
hook  brackets  by  which  it  is  attached  to  the  side 
of  a  gondola  car.  It  can  be  filled  by  shoveling 
while  the  trucks  are  absent  and  can  load  the  lat- 
ter immediately  by  opening  the  lower  door,  thus 


economizing  time  both  for  the  shovelers  and  the 
trucks,  a  feature  which  saved  27  minutes  per  load 
and  effected  a  labor  economy  of  $12.45  per  day  for 
George  Geisel,  street  commissioner  of  Rahway, 
N.  J.  The  unloader  can  be  handled  and  installed 
easily  by  two  men.  The  angle  is  adjusted  by  a 
controller  lever  and  the  steel  door  is  operated  by 
gravity.  The  unloaders  are  built  in  a  1-yard  size 
weighing  approximately  385  pounds  and  in  a  \  x/z- 
yard  size  weighing  approximately  410  pounds. 

The  same  company  makes  a  steel  strike-off  with 
long  guide  handles  at  each  end  resting  on  the  steel 
forms  for  concrete  pavements.  They  also  make 
the  Parrish  double  beam  template  with  two  I 
beams  curved  to  the  crown  of  the  road  and  car- 
ried by  rollers  engaging  the  steel  side  forms.  The 
template  is  hauled  forward  by  the  concrete  mixer 
and  distributes  the  mortar  evenly  over  the  wet 
concrete. 

Another  road-building  appliance  made  by  the 
same  manufacturers  is  a  steel  bulkhead  with  the 
top  reinforced  by  a  riveted  angle-iron  flange.  The 
bulkhead  is  held  in  position  by  three  patent  ped- 
estals having  plates  that  extend  into  and  under 
the  concrete  and  arc  staked  down  by  flat  steel 
pins  and  are  easily  withdrawn  after  being  used. 


Bilger  Steel  Culvert 
Forms 

The  Bilger  steel  forms  are  a  permanent  equip- 
ment, and  are  used  in  place  of  temporary  and 
costly  lumber  tortus  in  the  construction  of  con- 
crete culverts  and  bridges  in  highway,  railway 
and  other  improvements. 


PLANK  OUTER  WALL  ON  OWE  SIDE  WHERE  EARTH 
CAVKU  IN.    TEMPORARY  PLANKS  ON 
SL1PPEKV  T<>!'  PLATES 


The  forms  are  entirely  free  of  castings,  being 
made  only  of  structural  steel  angles  and  plates, 


any  part  of  which  could  easily  be  repaired  by  a 
country  blacksmith. 

The  design  is  strictly  of  the  one-man  type.  A 
complete  form  for  a  3-foot  square  culvert  36  feet 
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long,  for  example,  can  be  set  up  ready  for  the 
concrete,  or  can  be  .collapsed  and  removed  from 
the  completed  culvert,  by  one  ordinary  laborer 
in  30  minutes. 

The  forms  consist  essentially  of  only  three  parts, 
namely,  base  angles,  cover  plates  and  centers.  All 
base  angles  are  alike,  symmetrical  and  inter- 
changeable to  any  position  and  to  every  size  cul- 
vert the  forms  build.  Likewise,  all  cover  plates 
are  alike,  symmetrical  and  interchangeable  to 
every  size  culvert  the  forms  build,  and  also  to 
either  the  side  or  top  position  of  each  size  culvert. 

There  are  no  small  parts  to  become  lost,  nor 
large  parts  to  require  more  than  one  man;  no  du- 
plication of  parts  to  make  the  forms  expensive, 
nor  rights  and  lefts  to  puzzle  the  mind;  nor  are 
there  any  gears,  levers,  turnbucklcs,  cams,  springs 
or  other  mechanism  to  become  clogged  with  con- 
crete or  mud. 


PUBLIC  WORKS 


Vol.  49,  So.  U 


By  a  revision  of  the  design  of  ihe  centers,  these 
forms  now  build  on  the  foot  and  the  half-foot  any 
span,  any  height,  and  any  ratio  of  span  to  height 
•  between  the  limits  of  18  inches  and  12  feet  with- 
out any  duplication  of  parts. 

The  forms  are  collapsed'  from  either  or  both 
ends  from  the  outside,  merely  by  striking  the  pro- 
jecting ends  of  the  base  angles  with  an  axe  or 
maul,  driving  them  some  4  inches  along  on  the 
concrete  base.  When  the  notch  in  the  base  angle 
comes  under  the  center,  the  center  drops,  bringing 
the  hooks  out  of  the  holes  in  the  flanges  of  the 
cover  plates,  and  the  entire  form  is  released  at 
once  and  can  be  taken  from  the  completed  culvert 
piece  by  piece. 

Every  set  of  these  Bilger  forms  is  manufactured 
and  guaranteed  to  build  as  many  culverts  as  there 
are  on  any  100  miles  of  highway  in  America,  and 
at  a  cost  for  the  forms  of  less  than  one  dollar  per 
culvert  built.  The  forms  arc  manufactured  by  the 
Highway  Culvert  Form  Co. 

The  Scrapers  Part 
in  Road  Work 

By  F.  R.  BIMPUS 
Road  machinery  has  kept  pace  with  the  devel- 
opment of  various  other  lines  of  machinery.  Not 
so  many  years  ago  "road  machinery"  meant  per- 
haps a  grader  that  could  perform  no  other  work 
than  the  grading  of  roads.  To-day  road  machin- 
ery ranks  among  the  most  important  products  of 
American    manufacturers,    and   perhaps  more 


wheel  scraper.  It  was  some  twenty  years  ago 
that  Smith  &  Sons  Manufacturing  Company  de- 
veloped the  platform  wheeler,  or  the  one-man 
wheeler,  as  it  is  popularly  known.  At  that  time 
it  was  never  thought  that  a  greater  improvement 
could  be  made  in  the  wheeler.  To-day  this  same 
company  is  producing  the  Roytrac,  a  tractor 
wheel  scraper  built  in  units,  depending  upon 
power  requirements.  This  is  being  adopted  by 
industries  using  earth  as  a  raw  product — such  as 
cement  and  brick  manufacturers. 

The  development  of  the  tractor  wheeler  became 
necessary  for  two  reasons :  the  ever-increasing  de- 
mand for  faster  work,  and  the  cost  of  labor  and 
the  inability  to  secure  labor.  The  American  Ce- 
ment Plaster  Company  was  first  to  realize  the  in- 
dustrial possibilities  of  the  tractor  scraper  and 
installed  two  units  at  its  Acme,  Texas,  plant.  The 
superintendent  of  the  plant  says: 

We  arc  using  two  units,  each  Consisting  of  one  H>  It 
five-Ion  tractor  and  three  No.  3  Roytrac  wheelers,  and 
they  are  (Hitting  in  the  same  amount  of  work  as  twelve 
wheeler  teams  would  do. 

At  the  time  we  purchased  the  first  of  these  machines 
we  worked  one  of  our  t»est  wheeler  teams  against  the 
engine.  The  wheeler  team  was  a  fast  team  of  horses, 
weighing  1,400  pounds  each,  and  they  pulled  a  No.  S 
wheeler,  1  loading  without  the  aid  of  a  snatch  team. 
The  engine  pulling  three  No,  .'i  Roytrac  wheelers  would 
make  ahnut  four  trips  to  the  team's  three.  This  will 
give  a  fair  comparison  of  the  amount  of  dirt  handled  with 
the  team  and  machines,  both  making  the  same  distance. 

Wc  are  today  putting  in  the  same  amount  of  dirt  (4(M) 
yards)  with  four  men.  where  wc  formerly  used  twelve. 
These  beds  are  excavated  to  a  depth  of  12  feel,  and 
the  dirt  is  hauled  ahnut  1.200  feet  to  a  trap. 

The  prime  reason  for  adopting  this  method  was  the 
inability  to  pet  men  that  knew  how  to  drive  and  care  for 
teams,  the  high  cost  of  feed  and  extreme  high  wage*  »e 
had  tn  pay  drivers. 


TRAIN  Of  ROYTRAC  SCRAPERS  HAULED  TANDEM  BY  HOLT  TRACTOR  ON  ROAI»  GRADING  WORK 


money  is  expended  each  year  for  the  develop- 
ment of  road  machinery  than  in  any  other  single 
industry.  Road  building  has  become  an  industry. 
It  is  no  longer  a  side  issue  with  the  farmer,  who 
once  was  the  chief  road  builder  of  the  nation,  but 
to-day  counties  and  states  bid  for  experienced  en- 
gineers and  pay  big  money  in  the  building.  Roads 
are  under  supervision  of  men  who  devote  their 
entire  time  to  that  and  that  only. 

To  keep  pace  with  the  evolution,  manufacturers 
found  it  necessary  to  give  these  new  road  build 
er*  machinery  that  the  road  builder  of  yesterday 
never  dreamed  of.  The  general  use  of  the  tractor 
demanded  an  engine  grader,  and  it  was  finally 
produced,  but  not  without  overcoming  difficulties 
in  construction. 

Perhaps   the   greatest    evolution   wa?   in  the 


Pressure  Cylinder  Scarifiers 

In  the  construction  and  maintenance  of  im- 
proved highways,  the  loosening  of  the  old  road 
surface  for  excavation  tor  resurfacing  is  often  one 
of  the  most  expensive  items  of  cost  and  amounts 
to  a  very  high  figure  if  attempted  by  hand  picking. 

Nearly  all  of  this  expense  can  be  eliminated  by 
the  employment  of  a  pressure  cylinder  scarifier 
attached  to  the  roller  used  on  the  job.  One  of 
them  is  capable  of  loosening  a  mile  or  more  of 
road  surface  in  less  than  a  day.  The  saving  over 
hand  picking  will  pay  for  the  cost  of  the  scarifier 
in  the  first  few  days  used.  The  cost  of  operating 
a  roller  with  scarifier  is  not  appreciably  greater 
than  that  for  a  roller  not  so  equipped,  as  the 
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PREBtU'RE  CTLINDKIt  SCARIPIER  IN  OPERATION 

roller  operator  also  controls  the  scarifier,  steam 
for  which  is  taken  from  the  roller  boiler. 

New  Buffalo-Pitts  and  Kelly-Springfield  rollers 
can  be  purchased  with  scarifiers  attached,  or  the 
scarifiers  can  be  bought  separately  and  put  on  to 
old  rollers  already  in  service. 


The  1921  Rex  Paver 

The  construction  of  the  improved  Rex  concrete 
paving  machine  is  provided  for  in  the  new  Mil- 
waukee plant  built  by  the  Chain  Belt  Company. 
Afltong  the  special  advantages  derived  from  the 
new  features  of  this  machine  are  the  power-oper- 
ated discharge  chute  and  the  positive,  instantane- 
ous action  which  shortens  the  time  required  for 
discharging  mixed  concrete  from  the  drums.  The 
drum  is  driven  by  clutches  that  can  be  engaged 
or  disengaged  by  a  slight  motion  of  the  operating 
lever  in  2}/j  seconds  to  provide  for  the  charging 
or  discharging  of  the  drums,  thus  making  in- 
crease yardage  possible. 

In  order  to  eliminate  the  expense  and  delay  of 
providing  planks  or  other  tracks  on  which  to 
move  the  advancing  machine,  it  has  been  equipped 
with  caterpillar  traction  that  expedites  and  sim- 
plifies the  movement  and  by  reducing  stresses  in 
the  frame  of  the  heavy  machine  tends  to  increase 
its  life. 

A  derrick,  which  is'special  equipment,  is  pro- 
vided to  handle  batch  boxes  or  aggregate  and  is 


installed  on  the  paver  in  such  a  manner  that  its 
truck  will  drag  parallel  with  the  paver's  steering 
wheel  without  in  any  way  affecting  the  three- 
point  suspension  of  the  paver. 

The  loading  and  dumping  of  the  bucket  is  un- 
der ordinary  control,  thus,  relieving  the  operator 
of  routine  work  and  permitting  the  production  of 
heavier  concrete  and  more  of  it.  The  filled  bucket 
travels  away  from  the  mixer  by  the  operation  of 
a  clutch  and  the  engagement  of  the  return  clutch 
the  drop  doors  of  the  bucket,  automati- 
cally returns  the  bucket  for  the  next  batch  and 
closes  the  doors  without  attention  from  the  oper- 
ator. The  operator  can  place  the  contents  of  the 
buckets  anywhere  within  the  length  of  the  20-foot 
boom  or  the  swing  of  a  IKO-degree  arc  thus  cov- 
ering a  large  area  that  reduces  the  number  of 
movements  required  for  the  advance  of  the 
machine. 

The  transmission  mechanism  is  designed  for 
the  severest  service  and  is  made  of  heat  treated 
steel  alloy  gears,  hammer  forged,  nickel  steel 
shafts  operating  in  oil  baths  and  is  protected  by 
being  enclosed. 

On  the  Du  Pont  highway  in  Delaware.  W.  P. 
McDonald  &  Company  of  Philadelphia  laid  up 
to  614  feet  of  14-foot  roadway  a  day  with  one 
Rex  paver,  the  first  of  the  1921  type.  The  Du 
Pont  representative  had  insisted  that  two  ma- 
chines be  used  to  finish  a  10-mile  stretch  on  time. 
He  had  just  come  from  a  job  where,  because  of 
repeated  delays  for  adjustments  and  repairs,  it 
took  two  pavers  of  another  make  to  maintain  the 
required  425-foot  daily  average.  W  ith  the  single 
Rex  paver  the  McDonald  company  not  only  aver- 
aged 450  feet  daily,  but  also  demonstrated  the 
stand-up  ability  of  the  paver  by  running  continu- 
ously from  the  day  they  started  this  job  until 
the  day  tiny  finished  without  losing  one  minute 
bv  fault  of  the  machine.  * 
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Root  Spring  Scrapers 

Scrapers  manufactured  by  the  Root  Spring 
Scraper  Company  are  designed  for  attachment  to 
trucks  or  trolley  cars  to  keep  the  roads  in  condi- 
tion in  summer-time  and  to  clear  them  of  heavy 
in  winter.  They  may  be  used  either  on 
country  roads  or  city  streets. 

I  he  standard  size  for  trucks  is  10  feet  long. 
For  installation  there  is  required  about  20  inches 
clearance  below  the  bottom  of  the  truck  frame. 
The  plates  are  12  inches  wide  and  arc  provided 
with  live  steel  springs.  They  are  operated  from 
iln  driver's  seat  by  a  windlass  and  chain,  which 
raise  and  lower  the  scraper  according  to  the  pres- 
sure desired  by  the  operator.  Thev  arc  equally 
ient  for  handling  sand,  gravel,  and  light  or 
wrt  MHAv,  and  do  not  require  change  after  being 
adjusted  to  the  given  conditions. 

These  scrapers  are  used  by  about  sixty  rail- 
roads and  street-car  lines.    The  No.  6  is  stated 
ive  half  the  expense  of  handling  snow  and 
operates  at  the  same  cost  and  with  one-half  the 
power  of  a  sweeper. 
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Little  Giant  Tractor, 
Rotary  Grader  and  Ditcher 

The  tractors  made  by  the  Little  Giant  Company 
are  especially  recommended  for  road  construction 
service,  great  care  having  been  exercised  to  de- 
sign them  for  simplicity,  efficiency  and  strength. 
They  are  made  in  two  sizes,  developing  16  and 
26  draw-bar  horsepower. 


The  brake  is  of  the  Automobile  contracting  foot  lever 
t>pe,  handy  to  a  driver's  left  foot,  operating  on  outside  of 
case  in  differential  Rear  housing,  a  dust-proof  case. 

One  of  these  tractors  hauls  a  train  of  six  dump 
wagons  for  Coochiching  County,  Minnesota,  an- 
other hauls  an  800-pound  steel  drag  owned  by  the 
city  of  Owatonna,  Minnesota.  In  Mankato  a  Lit- 
tle Giant  tractor  hauling  a  Little  Giant  rotary 
grading  ditcher  built  300  feet  of  street  in  forty 
minutes. 

The  Little  Giant  rotary  grader  and  ditcher,  con- 
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They  are  operated  with  kerosene,  gasoline,  al- 
cohol, naphtha  or  motor  spirits.  The  power  plant 
is  a  complete  unit  giving  a  short-coupled,  straight- 
line  drive  that  delivers  76  per  cent  of  the  motor 
power  to  the  draw-bar.  The  oil  system  is  a  com- 
bination of  force  feed  and  splash  system.  The 
drive  wheels  are  of  heavy  steel  construction,  each 
running  on  two  sets  of  Hyatt  roller  bearings.  The 
Peering  gear  is  of  the  automobile  type  with  foot 
lever  brake.  All  gears  are  of  high-grade  alloy 
steel  and  all  castings  are  of  high-grade  semi-steel. 
When  required,  the  tractors  are  furnished  with  ex- 
tra equipment  of  Presto-lights  with  adjustable 
10-inch  locomotive  type  reflectors,  draftometer. 
air  cleaner  to  remove  dust,  etc.,  from  the  motor, 
anil  drive-wheel  extension  rims  that  can  be 
quickly  attached  to  the  drive  wheels  to  provide 
additional  traction  surface. 

The  draw  har  has  a  low  hitch  frnm  in  front  of  drive 
wheel  axle,  pulling  through  heavy  coil  spring  in  dlUI 
proof  cylinder  which  prevents  shock  to  tractor  or  its 
load,  eliminating  side  draft  by  means  of  specially  con- 
structed rear  draw  liar  guide. 

The  Magneto  is  high  tension  Kingston  driven  bl  gear, 
with  antikick  devise  and  impulse  starter.  Can  crank 
motor  with  spark  control  open  without  personal  danger. 
No  batteries  required. 

The  Governor  is  gear  driven  and  extremely  sensitive. 
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structed  on  different  plans  from  those  hitherto 
used  for  road-building  machines,  first  breaks  the 
soil  by  a  steel  mold  board  and  share  plow  mounted 
on  front  and  rear  wheels  that  guarantee  light 
draft  and  smooth,  steady  operation.  The  loosened 
earth  is  deposited  on  a  tilted  revolving  platform 
composed  of  hinged  steel  elevator  cups  that  arc- 
carried  to  the  opposite  side  of  the  machine  and 
elevated  by  the  dump  wheel,  which  distributes 
their  contents  in  an  even,  continuous  stream  on 
the  road-bed  at  any  desired  distance  from  5  to  10 
feet  from  the  plow. 

The  soil  is  moved  the  same  distance  whether 
the  machine  is  operated  on  level  ground  or  on  the 
side  of  a  steep  grade,  and  regardless  of  the  kind 
or  condition  of  the  soil.  The  machine  leaves  the 
road  in  a  finished  condition  fit  for  automobile  traf- 
fic without  harrowing  or  dragging.  Adjustment 
of  depth  or  width  of  cut  or  width  of  discharge  are 
easily  and  quickly  made  by  the  driver  without 
leaving  his  seat. 

The  machine  has  a  capacity  of  200  to  300  cubic 
yards  per  hour  and  weighs  about  4,000  pounds. 
It  is  efficient  for  making  irrigation  ditches  and 
connecting  laterals  and  for  cleaning  or  rebuilding 
them. 


Digitized  by  Google 


OCIMU  J.  I!«0 


P  U B  L  T  C  WORKS 


315 


Case  Tractors  for  Road  Work 
and  Heavy  Hauling 

Tractors  manufactured  by  the  J.  I.  Case  Thresh- 
ing Machine  Company  have  been  used  with  sat- 
isfaction for  removing  material  from  steam 
shovels,  for  heavy  hauling  and  for  road  construc- 
tion operations,  as  is  indicated  by  the  following 
letters  to  the  builders  from  some  of  the  purchas- 
ers of  the  tractors  which  announce  saving  of  50 
per  cent  in  the  cost  of  work  done  by  them. 

M.  L.  Jacobs,  superintendent  of  quarries,  Beth- 
lehem Mines  Corporation,  writes: 

Your  dealer,  Mr.  Ruth,  at  Wernersville  has  asked  us 
for  an  expression  of  opinion  relative  to  the  Case  Tractors 
which  we  have  recently  installed  at  our  Lebanon  quarry, 
and  which  we  are  using  to  haul  dump  wagons  on  a 
quarry  stripping  operation. 

We  have  had  these  machines  in  operation  for  more  than 
a  month  and  so  far  they  serm  to  justify  our  expectations 
as  to  economical  operation  and  satisfactory  performance 
under  all  conditions.  We  find  that  we  have  been  able 
to  reduce  our  hauling  cost  approximately  50%  and  to 
increase  the  loads  on  the  wagons.  We  also  find  that  one 
tractor  doe*  the  work  of  4*4  teams  and  does  it  under 
nearly  all  conditions  of  weather. 

There  are  some  days,  after  heavy  rain,  when  it  is 
necessary  for  us  to  take  off  one  wagon,  but  under  ordinary- 
conditions  we  haul  three  dump  wagons,  each  loaded  with 
1  V4  yds.  of  stripping  dirt  We  feel  quite  well  pleased  that 
we  have  gone  ahead  and  installed  these  tractors  .as 
rcsults_  arc  so  satisfactory  in  every  respect  that  our  judg- 
ment is  vindicated.  A  great  many  people  told  us  before 
we  installed  tractors  that  they  would  not  do  the  work, 
but  we  are  more  than  satisfied  and  believe  the  results 
speak  for  themselves. 

Since  installing  the  tractors,  our  stripping  operation  per 
yard  has  been  just  cut  in  two,  which  I  hclivc  is  the  final 
answer  to  any  proposition  of  this  kind. 

Emory  L.  Johnson,  of  Isaac  G.  Johnson  &  Co.. 
New  York,  says : 

You  doubtless  will  be  interested  to  know  our  experience 
with  one  of  your  Case  10-18  tractors.  We  have  had 
this  machine  in  operation  in  our  plant  for  the  past  two 
and  one-half  years  and  have  been  very  much  pleased 


with  it.  The  service  in  a  steel  foundry  is  severe  and  the 
tractor  has  performed  well.  Outside  of  the  thorough 
overhauling  which  we  gave  it  about  six  months  ago,  we 
have  had  no  trouble  to  speak  of.  The  rubber  tires  with 
which  you  supplied  us  are  still  on  the  machine  and  we 
expect  a  great  deal  more  wear  from  them. 

The  major  part  of  this  machine's  work  is  to  haul  slag 
and  refuse  material  to  our  dump,  although  it  is  used 
somewhat  around  the  foundry'.  I  would  say  this  has 
replaced  the  service  of  three  teams  and  twenty  laborers. 

K.  M.  Goode,  road  engineer,  savs,  under  date 
of  April  24,  1920: 

The  Levy  Court  of  Kent  County  recently  bought  one 
of  your  22-40  tractors  for  road  work,  and  it  has  proved 
very-  satisfactory  in  everv  detail.  With  the  tractor  we 
are  able  to  do  at  least  twice  as  much  work  in  a  day-  as 
we  could  with  a  steam  engine.  We  find  it  more  econ- 
omical, as  it  does  away  with  hauling  coal  and  water  and 
is  always  ready  to  work. 


Pioneer  Tractors 

The  Pioneer  tractor,  which  has  been  used  for 
road  construction  for  several  years,  has  recent 
improvements  in  the  type  known  as  the  Pioneer 
30-u0,  a  large  number  of  which  are  now  being  sold 
to  counties  and  road  builders  for  road  work. 

The  tractor  is  equipped  with  a  heavy-duty  mo- 
tor that  develops  75  h.  p.  on  the  brake  and  40  h.  p. 
on  the  drawbar.  This  motor  is  very  accessible 
and  unusually  free  from  vibrations. 

The  tractor  has  three  speeds  forward  and  re- 
verse, with  ample  power  for  handling  a  12-foot 
grader,  any  kind  of  road  surfacer,  or  elevating 
grader.  The  tractor  is  used  in  pulling  stumps 
and  handling  rock,  etc.,  in  the  clearing  of  high- 
ways. 

The  drive  wheels  are  8  feet  in  diameter  with  24- 
inch  tires,  with  provision  made  for  attaching  an 
additional  12-inch  extension. 

A  comfortable  cab,  containing  all  the  operating 
levers,  is  provided  for  the  operator,  and  is 
equipped  with  a  regular  automobile  steering  dc- 
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vice,  which  makes  steering  of  this  big  machine 
exceptionally  easy.  The  machine  has  powerful 
traction  for  its  weight  of  24.000  lb. 

After  one  of  these  machines  had  given  a  road 
building  demonstration  in  Pulaski  County,  Mis- 
souri, the  county  purchased  a  machine,  afterward 
another,  and  in  1920  purchased  seven,  which  have 
been  used  for  constructing  a  large  amount  of  road 
work  that  would  not  otherwise  have  been  built 
in  that  country. 


The  J.  T.  Tractor 

The  J.  T.  tractor,  built  by  the  J.  T.  Tractor 
Company,  has  full  crawler  traction,  thereby  per- 
mitting it  to  work  on  hillsides,  in  swamps,  and  on 
any  soft  or  irregular  ground,  also  to  turn  in  a 
short  radius.  The  crawler  shoes  have  a  com- 
bined area  of  1,628  square  inches,  reducing  the 
7.600-pound  weight  to  the  pressure  of  only  4yi 
pounds   to   the   square  inch. 

The  tractor  has  three  speeds 
forward  and  one  reverse,  and 
its  power  is  developed  by  a 
valve-in-head,  full-force-feed  lu- 
brication motor  with  a  4^4-inch 
bore  and  6-inch  stroke. 

For  road  building  it  has  made 
high  records  in  handling  scrap- 
ers, ditchers  and  three  Maney 
graders  in  tandem.  On  the  belt 
pulley  it  develops  36  h.  p. 
to  operate  the  sawmill,  rock 
crusher,  screen,  concrete  mixer 
and  other  equipment. 
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The  Pioneer  Tractor  Company  realized  the  de- 
mand for  a  light  tractor  with  lots  of  power  to  be 
used  for  light  road  construction  and  road  main- 
tenance. With  this  type  of  engine  in  mind,  they 
built  what  is  known  as  their  18-36. 

Counties  and  road  builders  have  bought  many 
of  these  engines  and  they  seem  to  fill  a  long-felt 
w  ant.  Like  the  30  (O,  this  tractor  has  three  speeds 
forward  and  reverse,  with  ample  power-for  pulling 
an  8-foot  grader,  any  kind  of  road  surfacer.  or 
drags.  The  drive  wheels  are  5  feet  in  diameter 
with  18-inch  tirvs.  All  gears  are  cut  from  steel 
blanks,  hardened  and  run  in  an  oil  bath.  The 
journals  are  all  equipped  with  Timken  roller  bear- 
ings, which  cuts  friction  down  to  the  minimum. 
The  machine  has  unusually  powerful  traction  for 
its  weight  of  6200  lb.  tt  handles  very  easily, 
being  equipped  with  a  regular  automobile  steer- 
ing device,  which  permits  it  to  turn  in  a  circle 
of  12  feet  radius. 


Highway  Trailers 

The  two  and  four-wheel  trailers  of  1  to  10  tons 
capacity  that  are  manufactured  by  the  Highway 
Trailer  Co.  have  been  used  to  great  advantage  in 
the  construction  of  the  100  miles  of  large  concrete 
aqueduct  recently  completed  for  the  water  supply 
of  W  innipeg  and  adjacent  town-. 

A  fleet  of  six  6-ton  four-wheel  reversible  trail- 
ers, equipped  with  3-yard  two-way  steel  dump 
bodies  hauled  daily  sand,  gravel  and  dirt.  The 
equipment  paid  for  itself  many  times  over 
through  the  savings  effected  in  connection  with 
motor  trucks. 

A  new  type  of  trailer  chassis  equipped  with  a 
two-way  steel  dump  body  is  suitable  for  hauling 
garbage,  ashes  and  other  city  refuse.  This  is  also 
a  unit  that  can  be  used  by  contractors  for  haul- 
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HIGHWAY  TRAILER  WITH  DROP  Pit  AXE  AND  tank 


ing  sand  and  gravel.  The  body,  when  mounted 
on  the  trailer,  has  a  loading  height  of  bO  inches 
from  the  ground,  thus  making  the  loading  an 
easy  matter. 

This  trailer  is  also  furnished  with  a  tongue 
equipment,  making  it  possible  to  use  teams  in  the 
collection  of  garbage  and  ashes.  The  trailers  are 
gathered  at  some  central  point  and  are  carried 
to  destination  in  trains  of  four  or  five  trailers  bv 
a  motor  truck  or  tractor. 


hours.  A  smaller  size  Icveler 
hauled  by  a  5-ton  tractor  will 
move  from  200  to  300  yards  of 
earth  with  two  men  in  ten 
hours.  Caterpillar  tractors  may 
be  equipped  with  a  winch  mounted 
on'the  front  of  the  machine,  which 
is  found  useful  for  a  great  variety 
of  construction  operations  and  is 
particularly  valuable  in  logging 
work,  where  it  is  a  great  labor 
saver  in  snaking  logs  out  of  deep 
Water,  towing  rafts  and  operating 
lines  is  places  where  other  power 
is  not  available. 

The  ability  of  the  caterpillar 
tractor  to  go  anywhere,  over  deep 


Holt  Tractors  for  Road 
Work  and  Snow  Removal 

Caterpillar  tractors  made  by  the  Holt  Mfg 
Company  are  used  in  road  construction  for  haul- 
ing trucks  and  trailers  and  for  heavy  snow  re- 
moval work. 

A  convincing  demonstration  is  afforded  bv  the 
use  of  5-ton  and  10-ton  tractors  employed  by  S.  M. 
Timberlakc,  Indianapolis,  for  grading  the  Key- 
stone road,  where  they  were  used  not  only  to 
haul  the  elevating  grader  machine,  but  also  to 
pull  trains  of  loaded  dump-cars  moving  continu- 
ously alongside  the  grader  at  the  same  speed  and 
receiving  and  disposing  of  the  excavated  mate- 
rial.  The  two  5-ton  tractors  actually  replaced  six 

team    each.      They    hauled  tbej 

dump-wagons  in  trains  of  three- 
wagons  each,   one   train  being 

loaded  while  the  other  train  was 

hauling  away  spoil  and  returning 

ready  t<>  serve  the  grader  as  soon 

as  the  other  train  was  loaded. 
On  a  road  contract  executed  1>> 

H.  H.  Hannenkrat,  Kansas  City. 

Mo.,  cuts  and  fills  were  made  by 

a  caterpillar  land  levelcr  hauled 

by   a   10-ton  caterpillar  tractor. 

The  land  level er  operated  by  one 

man  carries  and  distributes  the 

dirt,  replacing  six  men  and  teams 

with  slip  scrapers  or  blade  grad- 
ers.  The  tractor  and  Icveler  with 

two  men  can  move  from  300  to 

500  yards  of  earth  500  feet  in  ten 
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snow  drifts  or  on  asphalt  streets  and  still  main- 
tains a  positive  footing  for  traction  makes  it 
very  successful  for  snow  removing  operations. 
A  5-ton  caterpillar  tractor  equipped  with  a  blade 
type  plow  is  especially  adapted  for  clearing  town 
and  city  streets  of  snow,  moving  it  to  the  curb 
or  into  manholes.  When  equipped  with  a  loco- 
motive type  plow  it  is  suited  for  opening  deep 
drifts  on  countrv  roads. 
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Avery  Road  Tractors 

The  Avery  special  tractors,  designed  for  road 
work  and  built  bv  the  Averv  Company,  arc  made 
in  five  sizes,  12-25,  14-28.  18-26,  25-50  and  48-80 
h.  p.  They  are  equipped  with  patented  sliding 
train  transmission  and  with  a  motor  that  burns 
kerosene  or  distillate.    They  are  provided  with 


turning  radius  and  great  reliability  and  durabil- 
ity. The  tractors  are  efficient  for  hauling  trucks, 
wagons,  scrapers,  grading  machines,  drags,  scari- 
fiers, planers,  levelcrs  and  other  road-building 
machinery,  single  and  in  multiple. 

J.  C.  Miller,  commissioner  of  Dallas  county, 
Texas,  writes:  "For  the  37  days  the  tractor  has 
been  operated,  56  miles  of  road  has  been  graded 
at  a  cost  of  S444,  which,  under  the  old  method, 
would  have  been  $2,800.  We  have  reduced  the 
cost  of  road  grading  to  less  than  one-sixth  of 
what  it  was  formerly."  J.  S.  Ycagcr,  Putnam, 
Texas,  says:  "As  to  building  roads,  wc  can  build 
them  for  less  than  one-third  what  we  could  do  the- 
same  work  with  mules  and  much  better.  We  can 
build  roads  for  about  $15  per  mile  against  about 
$o0  with  mules." 


H  P.   AVERV  TRACTOR    HAfl-tNC  SCARIFIER 
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Electric  Tractor  Trailers 

Bulletin  70  of  the  Electric  Wheel  Company  il- 
lustrates and  describes  heavy-duty,  reversible,  all- 
steel  trains  for  general,  industrial  and  highway 
transportation  with  slow-speed  tractors  designed 
to  meet  the  demands  of  highway  transportation 
with  high-powered  pulling  units  over  good  and 
bad  roads.  Especial  attention  has  been  paid  to  se- 
curing perfect  tracking,  easy  coupling  at  any  an- 
i;l<-.  reversing  of  each  and  every  trailer  without 
change  of  couplings,  improved  draw-bar  springs, 
convenient  lubrication  and  dust-proof  roller 
bearings. 

The  all-steel  cross  reach  construction  was  de- 
signed and  built  especially  for  severe  demands  of 
train  u-e  with  traction  engines  and  is  fully  rcvers- 
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a  special  draw-bar  hitch  made  of  angles  that  en- 
able them  to  be  attached  to  a  grader  or  other 
road  machine  in  any  position.    They  may  also  be 
equipped    with  a 
special  road  roller 
32  inches  in  diam- 
eter   with  three, 
four  and  five  sec- 
tions 13 1  j >  inches 
long. 

Among  the  prin- 
cipal advantage*, 
claimed  for  the 
tractors  are  the 
even  distribution 
of  weight  between 
front  and  rear 
wheels,  unusual 
power  and  econ- 
omy, accessibility 
and  simplicity  of 

parts,    a    short  ELBCT RIC  REVKnsiru.K  ai.i.-stkbl  sidk  dimi 
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iblc  on  cither  straight  or  curved  lines.  Bolsters 
are  approximately  flush  with  outer  edge  of  tires 
and  have  at  each  end  a  large  hole  for  chain  bind- 
ers. The  brakes  arc  operated  by  hand  wheels  on 
the  sides  of  the  trailers. 

They  arc  made  in  five  sizes  of  6,  8,  10,  15  and 
20  tons  capacity,  weighing,  respectively,  4,000. 
4,400.  5,300,  6,000  and  7.000  pounds.  The  wheel 
base  varies  from  12  to  16  feet  and  the  track,  cen- 
ter to  center  of  tires,  from  5  feet  9  inches  to  6 
feet,  according  to  size  of  trailer.  The  trailers  are 
made  with  full  or  skeleton  platforms  or  with  com- 
plete bodies,  as  ordered. 

They  can  be  hauled  in  trains  of  any  length  on 
any  roadway  that  is  wide  enough  for  the  tractor 
itself  because  each  trailer  will  follow  exactly  in 
the  tracks  of  the  tractor  regardless  of  the  number 
of  turns. 

Referring  to  this  important  feature  in  answer 
to  an  inquiry  by  the  editor,  the  Electric  Wheel 
Company  writes: 

"Concerning  the  trailing  qualities  of  this  trailer,  would 
advise  you  arc  entirely  correct  in  assuming  that  when  the 
tractor  makes  a  right  angle  turn  every  trailer  will  make 
the  turn  at  the  same  point,  that  is,  every  wagon  will  turn 
the  corner  in  the  exact  track  made  by  the  first  trailer. 
This  is  due  to  the  coupling  and  steering  mechanism  and 
is  worked  out  to  accomplish  that'result,  making  it  possible 
tor  the  tractor  driver  to  proceed  with  his  train  without 
any  anxiety  as  to  the  train  following.  knowing  that  the 
train  will  follow  wherever  he  has  driven  his  tractor.  He 
need  give  no  attention  whatever  to  steering  the  trailers 
in  the  train." 

.Side  dump  trailers  arc  built  of  3,'  and  5-yard 
capacity  (5  and  7  tons),  weighing  4,400  and  5,900 
pounds,  respectively,  of  all-steel  construction. 
The  body  dumps  by  roller  motion  entirely  by 
gravity,  without  complicated  power  devices  for 
tilting  or  lifting,  when  the  locks  are  released,  and 
easily  rolls  back  into  position  when  empty.  The 
3 '4-yard  body  is  9  feet  long,  6  feet  wide  and  85 
inches  above  the  ground.  The  15-yard  body  is  11 
feet  long,  6'i  feet  wide  and  88  inches  high. 

For  use  with  smaller  tractors,  there  is  supplied 
a  4-ton,  all-steel,  reversible  trailer  possessing  most 
of  the  qualities  described  for  the  heavy- 
duty  trailers.  These  can  be  provided 
with  bodies  having  an  A-shapc  bottom 
and  long  sides  hinged  at  the  top.  allow- 
ing the  load  to  be  dumped  by  gravity 
on  both  sides  when  the  locks  are  re- 
leased. 

For  occasional  heavy  hauling,  the 
tractor  wagon  with  solid  steel  axle- 
and  steel  pipe  reach  16  feet  long,  with 
swivel  coupling  adjustable  to  different 
lengths,  is  recommended.  It  is  made 
in  five  different  sizes  of  6  to  20  tons 
capacity,  those  up  to  and  including  10 
tons  being  equipped  with  combination 
tongue  for  team  or  tractor,  and  the 
heavier  ones  with  a  tractor  tongue. 
The  bolsters  and  some  other  parts  of 
the  framework  arc  made  of  selected 
oak,  heavily  reinforced.  A  similar 
wagon,  but  ol  all-steel  construction  is 
for  use  with  a  tractor  where  trains  arc 
not  desirable. 


The  heavy-duty  tractor  logging  wagon,  in- 
tended for  use  singly  where  trains  are  not  ad- 
vantageous, is  made  of  steel  and  selected  oak 
heavily  ironed  and  has  solid  steel  axles  and  ad- 
justable length  steel  pipe  reach  16  feet  long.  The 
weights  are  from  2,400  pounds  for  the  6-ton  size 
to  7,500  pounds  for  the  20-ton  size. 


Eagle  Glen  Trailers 

The  Kagle  Glen  trailers,  manufactured  by  the 
Kagle  Wagon  Works,  successors  to  the  Glen 
Wagon  &  t  ar  Corporation,  have  been  built  for 
five  years  and  have  been  constantly  improved  in 
accordance  with  the  experience  gained  in  trailer 
service  in  England,  France  and  Germany  which 
has  enabled  the  builders  to  perfect  a  practical, 
well-built,  flexible  equipment  that  stands  hard 
usage  and  gives  satisfaction  with  little  repairs. 

The  trailers  are  of  both  light  and  heavy  con- 
struction, in  numerous  patterns  for  different  kinds 
of  service.  The  sizes  include  1-ton.  2-ton.  3-ton 
and  5-ton  chassis,  the  heavier  ones  being  of  2 
way  reversible  construction.  They  weigh  from 
1,020  to  4,000  pounds  without  platform  or  box. 

There  are  also  semi-trailers  of  2,  4  and  6-ton 
capacity,  that  are  made  with  skeleton  platform 
or  with  a  semi-dump  box,  the  latter  being  adapted 
to  speed  of  8  to  10  miles  "per  hour  when  loaded. 
The  Model  t)  2-way  bottom  dump  trailer  is  de- 
signed for  handling  crushed  stone,  earth,  coal, 
sand  or  gravel  and  is  provided  with  two  bottom 
doors  released  by  pulling  a  lever  or  kicking  a 
trip.  It  has  forged  steel  wheels  with  drawn  steel 
hubs,  similar  to  the  wheels  on  Model  S,  which  is 
constructed  with  inclined  steel  doors  hung  cross- 
wise on  the  body  of  the  trailer,  which  hoist  up- 
wards inside  of  the  body  underneath  steel  shields 
that  protect  them  from  the  material  carried.  They 
are  raised  and  lowered  by  worm  gears  operated 
by  bevel  gears  and  are  controlled  independently. 
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They  can  be  raised  or  lowered  to  dump  the  ma- 
terial in  a  layer  from  3  to  14  inches  deep. 

Model  L  is  a  5-ton  logging  trailer  with  revers- 
ible cross  reaches  turning  all  four  wheels  simul- 
taneously. The  steel  wheels  have  double  sets  of 
dovetail  spokes. 

The  Model  A  roller  bearing  steel  trailer  is  in- 
tended to  carry  coal,  sand  or  gravel  and  has  a 
hard-wood  box  with  bottom  dump  doors. 

Various  types  of  bodies,  racks,  stakes  and  sides 
are  provided  for  different  services.  The  No.  4 
body,  with  3-yard  capacity,  is  divided  into  six 
pockets  covered  with  removable  apexes  which, 
with  the  division  boards,  can  be  removed  if  neces- 
sary. Kach  pocket  can  be  dumped  separately 
through  side  doors  hinged  at  the  top  and  arc  very 
useful  for  highway  repair  work. 


Jennings  Automatic 
Dump  Bodies 

Patent  truck  bodies  made  by  the 
Jennings  Automatic  Dump  Body 
Co.,  Inc.,  arc  independent  units  ap- 
plicable to  any  make  of  truck,  to  the 
sub-frame  of  which  they  are  secured 
by  four  L'-bolts.  They  are  made  of 
the  best  grade  of  oak,  strongly 
ironed,  and  lined  throughout  with 
20-gauge  sheet  steel.  They  are  pro- 
vided with  an  automatic  tail  gate, 
automatic  lock  and  dumping  lever 
that  requires  only  30  pounds  pres- 
sure to  handle  a  2-ton  load.  The 
body  is  securely  held  in  position  by  a 


spring  catch  which  must  be  released  before  the 
load  can  be  dumped. 

When  ordered,  the  bodies  may  be  equipped  w  ith 
convertible  tail  gate,  special  operating  device-,  nr 
asbestos  lining.  They  are  manufactured  in  1,  IJ  Jf 
2  and  3-ton  sizes,  adapted  for  hauling  building 
materials,  crushed  stone,  cement,  gravel  and  other 
materials. 

The  Jennings  automatic  dump  body  for  haul- 
ing garbage,  street  cleaning  refuse,  and  other  ma- 
terials of  light  specific  gravity,  has  a  capacity  of 
S5  cubic  feet  and  may  be  made  from  the  standard 
1-ton  body  by  additional  parts  removed  from 
it  in  a  few  minutes.  The  combination  permits 
the  body  to  be  used  for  hauling  light  material  or, 
with  the  additions  removed,  for  hauling  heavy  ma- 
terial. It  is  constructed  to  allow  the  sides  to  be 
lowered  for  loading  purposes  and  has  a  tail  gate 
which  may  be  operated  automatically,  providing 
a  large  opening  so  that  the  garbage  can  be  dumped 
directlv  into  the  incinerator. 
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Steam  Shovels 


Thew 
Shovel  Improvement 

The  Thew  Shovel  Company  announces  that  it 
has  practically  revolutionized  the  whole  proce- 
dure and  product  within  the  past  two  or  three 
years,  one  of  its  chief  objects  being  the  standard- 
ization of  the  product  and  complete  interchange- 
ability  of  equipment  and  parts.  The  Type  O 
shovel,  the  standard  machine,  has  been  adapted 
for  much  heavier  work.  The  company's  engineer- 
ing department  has  worked  out  a  combination  of 
two  types  of  trucks,  the  all-cast  steel  and  the  all- 
siructural  steel,  the  truck  containing  a  heavy  cen- 
ter casting  reinforced  and  supported  on  otic  side 
by  double  l-beam  structures.  The  whole  frame  is 
held  together  by  through  bolts  and  tie-rods,  per- 
mitting tightening  to  be  done  in  the  field  with  an 


ordinary  heavy  wrench  and  replacements  to  be 
made  at  a  minimum  of  expense.  The  makers  be- 
lieve that  this  type  furnishes  solidity  and  strength 
combined  with  the  necessary  resiliency. 

The  turn-table,  which  is  mounted  upon  the 
truck  and  which  carries  all  the  mechanism  and 
all  the  super  structure,  is  built  up  in  a  manner 
very  similar  to  the  truck.  Mechanism  for  either 
steam,  electric  or  gasoline  operation  can  be  ap- 
plied and  all  arc  interchangeable. 

The  engines  have  been  redesigned  with  in- 
creased bearing  surface  on  wearing  parts  and 
slightly  increased  power  in  the  case  of  the  swing- 
ing and  crowding  engines.  The  main  friction 
clutch,  which  operates  the  ln-ist  drum,  is  now  both 
released  and  engaged  by  means  of  a  steam-oper- 
ated ram  instead  of  by  hand.  The  turn-table  has 
been  su  arranged  that  at  any  time  the  machine 
can  be  equipped  for  clam-shell,  bucket,  or  crane 
service. 
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Another  improvement  is  a  new  boom  built  in 
the  form  of  a  plate  girder  and  so  shaped  that  its 
center  of  gravity  is  nearer  the  base  than  in  any 
other  boom  built,  this  giving  a  greater  stability 
to  the  whole  machine  ami  therefore  increased  dig 
ging  ability  without  increase  in  weight. 

One  of  the  most  important  minor  features  of 
the  new  design  is  the  substituting  of  cut  gears 
for  cast  steel  gears  in  every  instance  except  the 
large  rotating  gear  upon  the  truck  frame  and  the 
pinion  which  meshes  with  it. 

Bucyrus  30-B 
Universal  Shovel 

This  new  steam  shovel,  manufactured  by  the 
BucyrtlS  Company,  embodies  new  features  de- 
signed to  enable  it  to  be  used  as  a  revolving 
shovel,  a  sewer   shovel,   a   high-lift  revolving 
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shovel,  a  drag-line  excava- 
tor, a  clam-shell  excavator, 
or  a  crane  with  the  minimum 
additional  parts.  These  fea- 
tures have  been  acquired 
without  any  sacrifice  of 
power  or  without  limiting 
the  functions  of  machinery 
designed  solely  for  cither  of 
the  above  purposes.  The 
shipping  weight  varies  from 
5.300  to  6,000  pounds,  ac- 
cording to  the  mounting  for 
railroad,  traction  or  caterpil- 
lar trucks. 

Among  the  important  fea- 
tures are  the  heavy  truck 
frame,  the  dipper  handle 
composed  of  two  members 
straddling  the  boom  with 
long  racks  that  may  be  re- 
versed to  increase  the  wear, 
double  cylinder  reversing  en- 
gine, machinery  for  operat- 
ing different  services  with- 
out material  change,  swing- 
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ing  machinery  mounted  in  front  instead  of 
rear,  strong  and  simple  propelling  machinery, 
controlled  by  three  conveniently  arranged  hand 
levers,  a  foot  brake,  a  reverse  lever  and  a  pro- 
pelling lever. 

For  drag-line  operations  the  machine  is 
equipped  with  a  1-yard  bucket  and  35-foot  boom 
or  a  £4 -yard  bucket  and  40-foot  boom,  and  with 
an  additional  drum,  brake,  clutch  and  thrust  cyl- 
inder operating  levers,  boom,  sheaves  and  bucker. 

The  same  changes,  with  the  exception  of  the 
additional  drag-line  trolley,  high-speed  propelling 
gears  and  heavy  hook  and  block  are  provided, 
giving  it  a  capacity  of  9  tons  at  20-foot  radius. 

The  same  additions,  with  the  exception  of  a 
clam-shell  bucket  instead  of  a  hook,  transform 
the  machine  into  a  clam-shell  excavator  with  a  1- 


yard  bucket  and  35-foot  boom  or  >d-yard  bucket 
and  40-foot  boom. 

For  sewer  excavation  there  is  required  a  Y\- 
vard  dipper  with  30-foot  handle  good  for  a  20- 
foot  trench  or  a  ^'-yard  dipper  with  24-foot  han- 
dle good  for  a  14-foot  trench. 

Used  as  a  high  lift  shovel  there  is  required  a 
long  boom  and  long  dipper  handle  with  longer 
ropes. 

This  company  is  said  to  be  the  first  to  mount 
heavy  excavating  machinery  on  caterpillar  trac- 
tion, and  recommends  such  traction  for  almost 
every  condition.  The  30-B  may  also  be  mounted 
on  traction  wheels  or  railroad  trucks  of  any  gauge 
from  5  feet  to  3  feet  3  inches.  The  several  mount- 
ings are  readily  interchangeable. 


Conveyors  and  Loaders 


Haiss  Wagon  Loaders 

Wagon  loaders  made  by  the  George  Haiss 
Mfg.  Co.,  Inc.  are  used  by  road  contractors, 
quarry  companies,  sand  and  gravel  dealers  and 
others  for  handling  loose  materials.  They  have 
an  adjustable  inclined  framework  mounted  on  a 
truck  that  carries  the  motor  and  driving  mechan- 
ism. The  lower  end  of  the  conveyor  is  equipped 
with  a  transverse  shaft  carrying  propeller  blades 
that  dig  and  transfer  the  materials  automatically 
to  the  elevator  buckets.  At  the  upper  end  of  the 
conveyor  there  is  an  adjustable  cantilever  chute 
that  delivers  into  the  adjacent  car,  wagon  or 
truck.  With  this  machine  5-yard  trucks  can  be 
loaded  with  crushed  stone  in  5  minutes  at  a  cost 
of  2'A  cents  for  power.    The  machine  is  driven 


by  a  10-h.  p.  electric  motor  or  gasoline  engine. 

The  same  company  manufactures  a  similar 
wagon  loader  without  the  propeller  blade  digging 
shaft,  that  can  be  driven  by  a  5-h.  p.  motor.  It 
also  makes  a  bag-loading  machine  which  can  be 
driven  by  a  motor  operated  by  electric  current, 
gasoline,  kerosene  or  distillate. 

A  self-propelling  machine  owned  by  the  Phoe- 
nix Land  &  Improvement  Company,  Paterson, 
N.  J.,  was  operated  at  the  rate  of  1  yard  per  min- 
ute at  a  cost  of  I  cent  for  power.  To  do  the  same 
work  by  hand  it  would  have  required  5  or  6  men 
25  or  30  minutes  to  load  a  5  cubic  yard  truck  with 
material. 

Another  machine  used  by  the  Union  Building 
&  Construction  Company,  Passaic,  N.  J.,  delivers 
and  reclaims  crushed  stone  to  and  from  the  stor- 
age reserve  pile,  thereby  enabling  the  crusher  to 
run  continuously  at  the  company's  quarry.  Sim- 
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ilar  machines  arc  being  used  for  digging  gravel 
and  loading  it  into  automobile  trucks  in  the  Pan- 
ama Canal  zone  and  some  are  now  used  for  dig- 
ging sand  in  the  Ganges  river  in  India,  in  C  uba, 
Japan  and  other  foreign  countries  where  labor  is 
much  cheaper  than  in  the  United  States. 


Mathews  Gravity  Carriers 

For  unloading  cars  or  in  paving,  the  carrier  re- 
duces cost  of  labor  and  reduces  chipping.  It 
eliminates  the  wages  of  four  or  five  men  in  han- 
dling 35.000  to  40,000  bricks  a  day  in  street  pav- 
ing. The  Mathews  Gravity  Conveyor  Co.  fur- 
nishes the  following  data  of  specific  cases  illus- 
trating the  special  value  their  standard  gravity 
roller  conveyor. 

Roehl  Brothers,  contractors,  of  Cleveland,  O., 
write : 

We  have  long  since  wiped  out  the  old  practice  of  using 
wheelbarrows  to  place  brick  for  the  pavers,  and  we  arc 
using  gravity  carriers  (Mathews  type)  exclusively.  We 
would  not  think  of  going  back  to  the  wheelbarrows. 

In  our  operations  we  use  two  sections  of  carriers.  By 
using  four  men  to  each  section  (two  men  placing  bricks 
<m  the  carriers  and  two  men  taking  bricks  off  and  placing 
them  for  the  setter),  it  is  no  trouble  to  handle  40.000 
bricks  in  an  8-hour  day.  If  we  were  to  handle  the  same 
amount  of  bricks  by  the  old  wheelbarrow  method  wc 
would  have  to  use  four  men  in  addition  to  the  number 
required  to  operate  with  the  carriers  this  necessitating 
twelve  men  where  we  now  do  the  same  amount  of  work 
with  eight.  As  far  as  adroitness  is  concerned,  we  find  it 
is  impossible  to  do  good  work  without  skilled  help.  The 
men  who  are  taking  off  the  brick  and  setting  them  must 
be  good  brick  handlers,  which  we  consider  skillful.  The 
men  who  are  putting  the  brick  on  the  rollers  must  also 
be  good  brick  handlers.  We  find  it  takes  good  men  to 
do  good  work. 

It  aL«o  can  be  noticed  that  the  carriers  have  helped  to 
reduce  the  number  of  culls,  such  as  broken  and  chipped 
bricks,  which  always  happens  when  dumping  the  brick 
from  the  wheelbarrows,  thus  saving  a  number  of  good 
bricks  that  would  otherwise  be  culled  out  because  they 
arc  chipped.  The  men  also  appreciate  the  carriers  in  the 
fact  that  setting  brick  with  the  carriers  is  less  tiresome 


by  far  than  the  old  wheelbarrow  method. 

With  the  labor  troubles  that  contractors  are  experienc- 
ing at  the  present  time  and  without  any  relief  in  sight, 
a  saving  of  four  men  is  a  big  item,  and  with  the  very 
wide  margin  that  the  price  of  labor  has,  one  can  easily 
fee  if  the  price  of  labor  keeps  on  advancing,  the  saving 
in  the  use  of  gravity  carriers  will  keep  increasing.  Our 
data  as  to  saving  arc  shown  below,  figured  on  an  8-hour 
basis,  in  which  we  handled  40,000  bricks. 

WITH   MATHEWS  GRAVITY  CARRIERS 
Two  men  putting  bricks  on  roller*  at 

$2.71  per  .day    15.50 

Two  men  taking  bricks  i>(T  anil  setting  at 

$3."«  per  day    t.00 

11.60 

Two  sections    $23.00 

WITH  WHEELBARROWS 

Nine  men  wheeling  at  $2.75  per  <lay  $24.75 

Three  men  getting  bricks  at  $3.00  per  day  $.00 

Wheeling  cost   $33.75 

I'arrler  cost  ....    23.00 

Saving  per  day   $10.75 

According  to  John  R.  Kennedy,  of  C.  Kennedy 
&.  Son,  Parkersburg,  \V.  Va.,  this  same  gravity 
conveyor  not  only  reduces  the  cost,  but  actually 
cuts  down  the  percentage  of  chipped  and  broken 
bricks. 

"We  can  handle  bricks  much  more  economically 
with  the  Mathews  than  was  possible  by  the  old 
wheelbarrow  method,"  says  Mr.  Kennedy,  "as 
it  requires  only  about  one-half  the  number  of 
laborers.  In  using  the  wheelbarrows  it  was  nec- 
essary to  have  two  gangs,  one  wheeling  and  one 
setting  up  the  bricks  to  the  bricklayers.  With  the 
use  of  the  Mathews  carrier  the  wheelbarrow  gang 
is  eliminated  and  the  brick  is  delivered  to  the 
layers  in  better  condition,  that  is,  not  chipped  or 
broken.  With  two  good  bricklayers  and  10  or 
12  laborers  we  can  lay  50,000  bricks  per  day  by 
handling  the  bricks  over  the  Mathews  carriers." 

If  the  opinion  of  a  large  user  is  of  any  greater 
weight  than  that  of  any  other  experienced  person, 
the  testimony  of  the  Stamey-Mackey  Construc- 
tion Co.  should  be  important.  This  concern  has 
been  handling  a  large  quantity  of  bricks  with  the 
gravity  system,  having  in  use  eight  or  ten  sec- 


«4~ 


DELIVERING  BRICKS  KROM  BOTH  SIDES  OF  STREET  TO  PAVING  GANG 


Digitized  by  Goo< 


331  PUBLIC    WORKS  Vol.  49,  No.  I* 


tions  of  Mathews  gravity  carriers.  Said  Mr. 
Stanley,  in  speaking  of  the  efficiency  methods  he 
employed : 

Our  carriers  are  all  in  the  8-ft  length  so  that  they  will 
fit  various  widths  of  streets. 

Unless  the  street  is  exceptionally  wide,  wc  use  one 
set  of  conveyors  to  each  man  setting.  Wc  find  that  letter 
time  is  made  by  having  the  brick  setters  divided  up. 
using  several  gangs  of  this  kind,  than  is  made  with  more 
than  one  setter  or  layer  to  each  conveyer.  Of  course,  if 
the  street  is  40  feet  or  more  in  width,  then  we  use  two 
Miters.  For  a  narrower  street  where  we  are  using  two 
or  three  sections  H  feet  long,  we  use  one  setter,  two 
men  taking  bricks  off  the  conveyor  and  setting  them  in 
place  for  the  setter  and  two  men  taking  them  from  the 
pile  along  the  curb  and  putting  them  on  the  conveyor. 

A  gang  of  this  si/e  will  set  MX)  yards  of  t-in.  vertical- 
fiber  bricks  or  about  20,ono  bricks,  in  8  hours.  Before 
using  the  conveyors,  wc  had  7  men  with  wheelbarrow! 
for  each  setter.  The  chief  disadvantages  with  wheel- 
barrows were  in  shipping  bricks  and  displacing  the  ones 
already  laid.  If  i  were  a  brick  manufacturer,  I  would 
insist  that  the  contractors  use  these  conveyors,  as  they 
save  many  a  brick  on  a  year's  work. 

A  slightly  different  method  <>i  using  the  con- 
veyors is  carried  out  by  Stipes  &  Pili  her,  of  Cham- 
paign, III.  Writes  F.dw.  S.  Pilcher  of  that  com- 
pany : 

We  do  not  handle  bricks  off  the  parking,  but  take  them 
off  the  wagons  instead  and  lay  them  directly  in  the 
street.  We  commence  laying  bricks  at  the  end"  of  a  street 
or  intersection  and  then  place  2  x  12-inch  boards  for  a 
track  to  run  our  loaded  wagon  on  so  as  to  bring  them 
at  all  times  up  to  the  brick  laying.  In  this  way.  we  only 
handle  nur  bricks  once. 

On  each  side  of  the  wagons  we  use  a  lfi-ft.  carrier  and 
have  two  men  putting  the  bricks  on  each  carrier  and 
two  at  the  other  end.  stacking  them  for  the  brick  setters, 
Our  average  is  35,000  bricks  in  a  day.  all  oi  which  are 
handled  with  the  carrier,  anil  it  takes  eight  men  to  put 
them  on  and  take  them  off.  We  are  not  compelled  to 
handle  the  brick-,  so  many  times,  and  in  muddy  weather 
the  bricks  come  to  the  setters  clean  and  the  men  are  not 
tracking  mud  in  on  the  new  bricks  before  the  filler  is 
poured.  We  always  have  the  right  number  of  bricks  at 
hand  where,  if  thev  are  stacked  on  the  parking,  in  some 
places  vou  are  a  few  short  or  have  some  left  to  pick  up 
when  the  job  is  finished. 

The  Mathews  gravity  brick  conveyors  referred 
to  by  these  contractors  are  all-steel  ways  pro- 
vided with  rollers  over  which  the  bricks  are  car- 
ried by  their  own  weight  to  the  setters.  They  arc 
easily  moved  on  casters,  which  arc  provided!  and 
are  built  very  strongly  to  stand  the  hard  usage 
they  are  sure  to  encounter. 

LOADING  THI  CKS  FltOM  tWItS 

Mathews  gravity  carriers  have  also  proven  eco- 
nomical in  the  loading  of  motor  trucks  from  cars. 
In  unloading  cars  it  is  customary  to  use  three  4- 
foot  sections  and  a  90-dcgree  curve  inside  the  car. 
If  the  packages  are  loaded  direct  into  a  truck,  a 
connecting  section  either  4-foot  or  8-foot  long  is 
necessary  to  run  out  into  the  truck.  The  prin- 
ciple is  the  same,  however,  for  all  purpose-.  When 
tir-t  starting  to  unload  a  car  direct  into  truck,  it 
is  simply  necessary  to  rest  the  first  unit  on  the 
sill  of  the  car.  When  an  opening  is  created  the 
90-degree  curve  is  added  which  may  be  pointed 
in  either  direction.  \s  the  work  of  unloading  the 
car  proceeds  additional  4  foot  units  are  added,  as 
needed,  until  one  end  has  been  emptied.  Then  the 
three  units  are  detached,  the  curve  reversed,  and 
operation  repeated.  When  loading  from  truck  in- 
to car  the  direction  of  travel  is  simply  reversed 
and  the  same  steps  are  followed.   The  full  line  is 


used  to  start  with  and  gradually  shortened  up  as 
the  car  is  filled. 

A  paving  contractor  who  has  adopted  the  above 
method  of  car  unloading  explains  his  method  as 
follows: 

When  unloading  cars  of  bricks  into  trucks,  first  place 
a  standard  M-foot  section  pi  conveyor  from  edge  of  car 
door  into  truck,  backed  up  to  car  at  right  angles.  This 
will  run  the  bricks  up  to  the  front  end  of  the  truck.  \s 
soon  as  an  opening  has  Ik-cu  made  a  90  degree  Cnrv* 
should  be  attached  to  the  car  end  of  the  8-foot  section. 
Then  three  4-foot  sections  are  added  to  the  car,  as  needed. 
0  keep  the  loading  end  near  the  bricks  at  all  times.  When 
one  end  of  the  car  is  empty,  reverse  the  curve  and  repeat 
the  operation.  If  common  bricks  arc  handled  exclusivtl) 
we  recommend  an  H-inch.  which  handles  two  bricks 
abreast.  To  obtain  the  best  results  the  conveyor  line 
ihoold  be  tilled  from  end  to  end  and  crosswise,  so  that 
when  bricks  put  on  at  the  loading  end  the  same  number 
must  l>e  taken  off  at  the  discharge  end. 

J.  B.  McAuley,  Galesburg,  III.,  contractor  for 
-ewers,  pavements,  brick  masonry  and  general 
construction,  writes: 

We  use  the  Mathews  Gravity  Carriers  for  unloading 
bricks  from  cars  to  wagons  and  we  estimate  a  saving  oi 
about  15  per  cent,  over  the  method  of  carrying  such  brick 
or  blocks  with  brick  clamps .  this  docs  not  include  the 
saving  in  team  time,  which  is  reduced  from  10  to  12 
minutes  to  7  or  8  minutes  for  loading  each  load. 

We  also  use  the  Mathews  Carrier  for  conveying  the 
bricks  from  piles  along  street  to  the  brick  setters;  the 
carrier  is  mounted  on  swivclcd  caster  supports,  which 
ran  be  moved  in  am  direction  promptly;  with  this  machine 
this  operation  of  transferring  the  brick  or  blocks  from 
piles  to  brick  setters,  wc  estimate  a  saving  of  20  per  cent, 
of  the  lalHir  cost,  to  say  nothing  of  the  saving  of  broken 
corners,  etc.,  on  bricks  handled  by  the  whcelbarr.  m 
method. 


The  Scoop  Conveyor 

The  conveyors  made  by  the  Portable  Machin- 
ery Company  for  loading  and  unloading  sand, 
gravel,  broken  stone,  coal  and  other  materials  are 
built  in  14.  20  and  24-foot  length-,  and  in  two 
widths,  making  six  different  sizes. 

They  have  an  adjustable  inclined  framework 
with  an  endless  conveying  belt  perfectly  balanced 
on  a  pair  of  wheels  that  support  its  electric  driv- 
ing mechanism.  The  distinctive  feature  is  the 
-coop  end  that  can  be  pushed  or  completely  buried 
in  the  material  to  be  conveyed,  allowing  the  ma- 
terial to  be  scraped  onto  the  carrying  belt  instead 
of  shoveled  into  a  feed  hopper  and  thus  saving 
about  50  per  cent  of  the  labor  of  feeding. 

The  belts  are  provided  with  low  or  high  tran- 
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verse  cleats,  according  to  whether  the  materials 
handled  do  or  do  not  roll  readily. 

These  machines  can  unload  a  car  at  any  point 
along  the  track  without  requiring  a  pit  or  track 
hopper.  With  it  one  man  can  unload  a  50-ton 
car  in  one  hour  under  the  most  favorable  con- 
ditions and  in  from  two  to  three  hours  under  ordi- 
nary conditions.  Where  the  material  has  to  be 
elevated  higher  than  the  reach  of  the  machine, 
two  or  more  machines  can  be  set  tandem,  deliv- 
ering from  one  to  another  and  carrying  the  ma- 
terial to  the  required  height  without  hand  labor. 

A  24-foot  machine  will  load  an  open-top  car 
with  sides  up  to  11  feet  in  height.  One  man  can 
load  a  3-ton  truck  in  a  minimum  of  three  minutes 
and  an  average  of  five  to  ten  minutes.  The  car- 
rying capacity  of  both  the  12-inch  and  the  16-inch 
wide  conveyors  is  1  ton  per  minute.  The  belt 
speed  is  140  to  1W)  feet  per  minute.  Shaft 
bearings  are  selfaligning  bronze  filled  with  graph- 
ite. Any  size  conveyor  can  be  transported  on  a 
l'/i-ton  truck.  The  total  weight  of  a  12-inch  by 
20  foot  machine  with  motor  is  about  1,100  pounds. 
They  arc  equipped  with  either  electric  or  gaso- 
line engines. 

The  city  of  Highland  Park,  Michigan,  writes 
that  it  has  used  the  scoop  conveyor  for  elevating 
sand,  gravel  and  crushed  stone  at  the  rate  of  1 
yard  per  minute  with  two  men  shoveling.  For 
unloading  sand  and  stone  from  hopper-bottom 
cars,  the  cost  was  reduced  300  per  cent. 

The  Pendelton  Mfg.  Company,  Autun,  S.  C, 
writes  that  in  unloading  coal  from  car  to  truck 
the  conveyor  saved  half  the  cost  of  hand  shovel- 
ing.   Marcus  S.  Wright,  So.  River,  N. 
J.,  dealer  in  sand  and  clay,  "can  load 
from  150  to  175  tons  in  a  9-hour  day" 
with  half  the  labor  required  for  hand 
work. 


handle  sand,  stone,  gravel,  coal,  coke,  ashes,  brick, 
tile,  bags  and  other  materials  for  elevating  and 
loading  into  tr"cks,  buildings  or  other  purposes. 

The  Unicon  is  manufactured  in  four  standard 
lengths,  namely,  15,  20,  25  and  30-foot  centers, 
and  is  equipped  with  an  18-inch  high-grade  rub- 
ber conveyor  belt.  Each  machine  is  furnished 
with  an  individual  electric  driving  motor  which 
is  securely  mounted  within  the  steel  plate  girder 
type  frame.  When  equipped  with  the  S-A  wire 
wheel  truck  and  hoisting  rig,  the  L'nicon  can  be 
easily  moved  from  place  to  place  and  the  carry- 
ing angle  can  be  quickly  raised  or  lowered. 

.The  manufacturers  of  this  machine  also  supply 
safety  car  pullers  of  7'/j  h.  p.  that  develop  a  rope 
pulling  capacity  of  4.000  pounds  at  a  speed  of  30 
feet  per  minute. 


Unicorn  Portable 
Conveyer 

The  L'nicon  is  a  powerful,  light- 
weight, self-contained,  portable  con- 
veyor built  by  the  Stephcns-Adamson 
Mfg.  Co.  for  handling  bulk  material  at 
low  cost  per  ton.    This  machine  will 


Gallon  Stone  Unloader 

The  portable  and  stationary  unloadcrs  built  by 
the  Gabon  Iron  Works  &  Mfg.  Co.  arc  of  wood 
or  steel,  of  5  to  50  tons  capacity.  The  machines 
are  designed  for  unloading  stone,  sand,  gravel  and 
similar  materials  from  a  hopper-bottom  car,  car- 
rying them  to  a  bin  and  loading  them  into  a  truck 
or  wagon  without  the  employment  of  hand  shovel- 
ers  at  any  time.  The  essential  parts  of  the 
machine  are  the  frame,  hoisting  apparatus,  bin, 
chute,  pit,  and  power  plant. 

The  unloader  is  first  located  at  the  siding, 
where  the  cars  are  spotted  with  the  hoppers  or 
slides  over  the  depressed  chute  through  which  the 
materials  are  discharged  into  a  bucket  in  a  pit 
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between  the  unloader  and  the  railroad  track. 
The  loaded  bucket  is  hoisted  up  an  inclined  track 
to  the  top  of  a  hopper  bin,  into  which  it  is  dumped. 
The  contents  of  the  bin  are  discharged  by  grav- 
ity into  wagons,  trucks,  or  cars  alongside.  To 
remove  the  unloader  from  one  location  to  an- 
other, its  inclined  track  is  hoisted  from  the  pit 
and  folded ;  the  tower  is  demounted  and  lowered ; 
the  side  sections  of  the  bin  are  lowered ;  trucks 
are  placed  under  the  bin  frame,  and  the  bin  posts 
are  raised  on  their  hinges,  permitting  the  un- 
loader to  be  hauled  away  by  trucks  or  road  roller. 

Steel  unloader  bins  are  made  of  5.  15.  25  and 
50-ton  bin  capacities.  Wood  unloaders  are  made 
of  18,  50  and  125-ton  capacities.  The  unloader 
will  handle  from  500  to  600  tons  of  stone  per  day. 
A  safety  device  is  provided  by  which  the  opening 
under  the  track  can  be  automatically  dosed  as 
soon  as  the  car  is  empty,  thus  conforming  to  the 
strictest  railroad  regulations. 

An  unloader  used  by  the  Hezlcp-Seaton  Com- 
pany, Dayton,  Ohio,  handled  material  at  a  cost 
of  not  more  than  3  cents  per  ton,  effecting  a 
saving  of  15  cents  per  ton  over  hand  methods. 
On  a  6-milc  concrete  road  job,  one  of  these  ma- 
chines was  estimated  by  T.  P.  Fitzgerald,  eon- 
tractor,  to  have  saved  $25  a  day  for  100  days. 

The  board  of  commissioners  of  Monroe  county. 
Michigan,  state  that  the  unloader  will  pay  t<>r  it- 
self in  "handling  the  material  for  two  mile*  of 
stone  road  10  feet  wide  and  9  inches  thick." 

With  one  of  these  machines,  a  boy  employed  by 
H.  F.  Ault  &  Son,  C  ardington,  Ohio,  unloads  3 
cars,  or  120  cubic  yards  of  stone,  for  a  cost  of  2 
cents  per  cubic  yard  for  labor,  gasoline  and  oil. 

The  Gabon  Imperial  portable  screening  plant 
has  a  4-compartment  20  or  30-ton  wooden  storage 
bin  mounted  on  an  elevated  frame  and  equipped 
with  a  collapsible  bucket  elevator;  an  incline  re- 
volving, overhead  screen,  and  four  hijjh  discharge 
chutes.  The  mechanism  is  operated  bv  a  6- 
h.  p.  enclosed  gasoline  engine.  Under  ordinary 
conditions  the  elevator  will  deliver  50  to  <>0  cubic 
yards  of  screened  stone  per  hour.  For  transpor- 
tation it  is  elevated  and  set  on  two  pairs  of  wheels 
and  can  then  be  hauled  by  a  team. 
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B-G  Loaders  and 
Conveyors 

The  li-(i  loaders  and  conveyors,  manufactured 
by  the  Barbcr-Crccne  Co.,  for  handling  broken 
stone,  gravel,  coal  and  other  materials  are  suit- 
able for  general  contractors'  use  in  many  kinds 
of  service.  The  loader  consists  of  a  steel  bucket 
elevator  slightly  inclined  from  the  vertical  and 
mounted  with  its  four-cylinder  high-power  Buda 
engine  on  a  crawler  type  traction.  It  is  provided 
with  a  platform  from  which  the  operator  handles 
three  levers,  one  for  steering,  one  for  the  machine 
movements,  and  one  for  the  bucket,  besides  a 
hand  wheel  to  elevate  and  lower  the  horizontal 
discs  at  the  foot  of  the  elevator  that  keep  the 
buckets  constantly  filled. 

The  buckets  discharge  into  a  spout  that  pro- 
vides delivery  at  a  height  of  9  feet  above  the  base 
of  the  machine.  The  most  distinctive  features  of 
this  machine  are  its  sturdy  construction,  ample 
power,  and  especially  the  36-inch  steel  discs  that 
are  driven  by  enclosed  beveled  gears  and  have  ex- 
cess capacity  for  cleanly  picking  up  the  loose  ma- 
terial and  feeding  it  continuously  and  automati- 
cally to  the  elevator  buckets,  thus  dispensing  with 
a  large  amount  of  band  work. 
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For  General  Construction 


Koehring  Concrete 
Machinery 

Previous  to  1919  the  Koehring  Machine  Com- 
pany had  standardized  the  boom-and  bucket 
method  of  distributing  concrete  in  highway  con- 
struction: had  developed  the  automatic  releasing 
of  the  clutch  and  setting  of  the  brake  when  the 
skip  reached  the  proper  elevation  for  discharging 
into  the  mixer  drum;  and  had  adopted  the  two- 


speed  forward  and  one-speed  reverse  traction,  al- 
lowing a  speed  of  approximately  IJ4  miles  per 
hour  for  travel  across  country.  Since  then  it  has 
adapted  other  improvements  to  its  mixers. 

WATKii-MK.\srr:ixo  tank  ACT)  batch  mktki; 

All  its  mixers  now  have  the  automatic  water- 
measuring  tank,  insuring  uniform  consistency  in 
all  batches.  The  measuring  feature  of  this  tank 
consists  of  a  pipe,  the  end  of  which  can  be  raised 
or  lowered.  This  movable  end  is  in  a  tank  of 
water  which  automatically  fills  to  a  fixed  point 
and  when  the  3-wav  valve  is  opened  discharges 
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through  this  pipe,  emptying  the  tank  to  the  level 
of  the  adjustable  end  of  the  pipe.  This  end  once 
being  set.  the  same  amount  of  water  will  be  ad- 
mitted to  every  batch. 

In  order  to  further  standardize  the  mixing  of 
concrete,  the  company  developed  the  batch  meter, 
which  measures  the  amount  of  mixing  received  by 
each  batch,  locking  the  discharge  of  the  mixer 
until  the  required  time  has  elapsed  and  announc- 
ing the  release  of  the  discharge  by  the  ringing  of 
a  bell.  Experience  shows  that  a  mixer  equipped 
with  thi<  instrument  becomes  a  pace-maker  for 
the  crew  and  thus  increases  output. 

ni:w  r.wicr.s 

Two  new  pavers  have  been  put  on  the  market, 
No.  21 E  and  28E.  These  contain  all  improve- 
ments, such  as  the  power  discharge,  caterpillar 
traction,  a  distributing  bucket,  which,  opening 
crosswise  of  the  road,  spreads  the  material  as  the 
bucket  is  drawn  toward  the  machine.  All  pavers 
except  28E  may  be  equipped  with  a  power-oper- 
ated derrick  for  picking  batch  boxes  from  indus- 
trial car*  i>r  trucks  and  charging  them  into  the 
skip.  The  derrick  used  on  No.  21 E  consists  of  a 
mast  moving  vertically  through  rings  on  the 
frame  and  carrying  a  block  for  support  at  the 
base.  \  >pring  attached  to  the  mast  and  to  the 
top  of  the  mixer  frame  holds  it.  when  not  in  use, 
about  9  inches  above  the  ground.  The  10  foot 
boom  swings  freely.  Power  is  obtained  from  a 
winding  drum,  both  clutch  and  brake  being  con- 
trolled bv  a  swing  lever.  When  the  cable  picks 
up  the  batch  box,  the  weight  pulls  the  mast  to 
solid  bearing  on  the  ground.  The  box  is  swung 
to  position,  emptied  and  swung  back  on  to  the 
car.  As  M>on  as  the  load  of  the  box  is  released, 
the  spring  pulls  the  mast  to  its  original  position 
ready  fur  the  mixer  to  move  ahead. 

The  larger  machines  have  an  automatic  dis- 
tributing bucket  return  so  that,  should  the  bucket 
Mrik<  'he  end  of  the  boom,  the  clutch  is  instantly 
thrown  out.  the  bucket  dumps  and  returns  to  the 
mixer  for  another  batch.  The  bucket  may  be 
stopped  at  any  point  on  the  boom  by  a  level 
control. 

The  company  has  developed  a  N'o.  28  E  paver, 
the  drum  of  which  holds  28  cubic  feet  of  con- 
crete.   Power  is  furnished  for  the  drum  by  a  45 


h.  p.  4-cylinder  gasoline  engine.  Instead  of  a 
charging  skip,  a  batch  hopper  is  useful,  the  boxes 
being  picked  up  from  the  car  or  truck  by  a  trac- 
tion crane,  elevated  into  position  above  the  hop- 
per, and  dumped  mechanically.  Traction  for  the 
mixer  is  furnished  by  the  crane. 

ICIXBR  LOADER 

This  company's  mixer  loader  consists  of  a  steel 
frame  approximately  <i0  feet  long,  on  which  trav- 
els a  belt  conveyor  for  carrying  the  aggregate  to 
the  skip.  This  measures  the  materials  exactly  in 
the  hoppers  and  charges  the  loading  skip  quickly 
a*  it  reaches  the  ground. 

The  company  also  makes  a  contractors'  pump 
for  furnishing  water  for  the  mixer.  This  is  a  4- 
c\ Under  pump  equipped  with  a  vertical  boiler. 
It  is  a  displacement  ram  pump,  outside  packed, 
and  the  steam  governor  is  controlled  automati- 
cally by  water  pressure  in  the  line  so  that  the 
pump  operator  has  only  the  responsibility  of 
firing  the  boiler. 

Lakewood  Equipment  in 
Concrete  Construction 

The  dam  for  the  Connecticut  Light  &  Power 
Company,  at  Stevenson.  Conn.,  is  1.200  feet  long 
and  122  feet  high,  and  contains  160,000  cubic 
yards  of  conrete.  This  was  placed  at  the  rate 
of  30,000  yards  per  month,  one  of  the  best  records 
being  750  yards  in  nine  hours  from  two  one-yard 
mixers. 

The  ends  of  the  dam  were  built  simultaneously. 
The  river  was  then  diverted  through  the  power 
house  gates  and  the  central  sections  constructed. 

A  Lakewood  concrete  plant  was  selected  for 
this  work  because  it  was  guaranteed  to  handle 
4-inch  aggregate.  Later  the  size  of  the  aggregate 
w  as  increased,  and  in  order  to  be  prepared,  a  large 
supply  of  extra  repair  parts  were  kept  on  hand 
but  were  not  used. 

Two  mixing  plants  were  installed,  each  con- 
taining two  28-foot  electrically  driven  Lakewood- 
Milwaukee  mixers,  which  delivered  to  buckets 
in  duplex  hoisting  towers  about  midway  between 


» 


kOEHRIKG  MIXER  LOADER  rH ARCING  A  KOEBRTNG  MIXER 


9B8  IT  BI.IC    WORKS  Vol..  19.  So.  1* 


the  center  and  the  ends  of  the  work.  The  con- 
crete for  the  center  portion  of  the  dam  was 
spouted  through  three,  and  sometimes  four,  sec- 
tions of  type  0  unit  plants  and  continuous  50- 
foot  trussed  chutes.  The  adjustable  tower  hop- 
pers enabled  the  chutes  to  be  located  near  the 
surface  of  the  ground  for  concreting  the  founda- 
tions, and  to  be  raised  to  higher  elevations  as  the 
work  advanced,  thus  eliminating  unnecessary 
hoisting  and  expediting  the  distribution  of  the 
concrete,  while  always  affording  sufficient  pitch 
to  the  chutes  to  enable  the  concrete  to  (low  by 
gravity  to  the  remote  points. 

A  portion  of  the  concrete  was  mixed  in  a  grav- 
ity plant  spouted  to  a  re-elevating  tower  through 
eight  50  foot  sections  of  I.akewood  chute  with 
elbow  connections,  making  a  400- Foot  line  of 
chutes.  From  the  re-elevating  tower  the  concrete 
was  spouted  to  the  forms.  Kach  of  the  two  plants 
installed  consisted  of  two  2K  foot  electrically 
driven  Lakewood -Milwaukee  mixers.  The  tower 
and  chuting  plant  used  included  Lakewood  hop- 
pers with  sliding  frames,  tower  sheaves,  buckets, 
bin  gates  and  about  1-3  mile  of  cable  supported 
chute  and  unit  chute  plants.  Stones  up  to  12x8 
x6  inches  and  weighing  30  pounds,  were  safely 
handled  through  the  chutes  and  the  I.akewood 
elbow  connections,  the  open  inside  construction 
of  which  offered  no  obstruction  to  the  concrete  at 
the  junctions  of  the  chute  sections.  The  flat  chute 
braces  commonly  used  were,  however,  replaced 
by  arched  chute  braces,  enabling  run-of-bank 
gravel  to  be  used  for  aggregate  and  eliminating 
the  elaborate  elevating  tower  screening,  con\<  \ 
ing  and  storage  plants  that  would  otherwise  have 
been  necessary.  The  work  was  executed  by  the 
I.  A.  P.  Crisfield  Construction  Co.,  Philadelphia, 
and  C.  W.  Blakeslee  &  Sons,  New  Haven 


Ransome  Concrete 
Machinery 

The  Ransome  Concrete  Machinery  Company 
manufactures  practically  all  appliances  used  in 
concrete  construction,  including  building,  paving 
and  pneumatic  mixers  and  chuting  equipment. 
Their  latest  small  mixer  is  the  improved  Bantam 
N'o.  7-S.  The  most  noticeable  improvements 
made  in  this  are  as  follows: 

BANTAM  iflXBII 

Front  and  rear  wheels  have  the  same  tread 
instead  of  being  narrower  in  front  than  in  the 
rear ;  frame  all  steel  instead  of  wood :  width  of 
rollers  and  traction  rings  increased  from  l}/>  to 
2  inches,  diameter  of  rollers  from  7  to  10  inches, 
and  hubs  from  4  to  8  inches:  driving  chain  has  65 
per  cent  more  strength ;  a  universal  overhead 
frame  has  been  adopted,  making  all  charging 
mechanisms  interchangeable.  Motor  power 
changed  from  3  h.  p.  to  4  h.  p.  The  compensating 
sheaves  taking  the  cables  front  the  power  loader 
skip  have  been  changed  to  grooved  conical  wind- 
ing drums,  giving  a  more  positive  action  and  sav- 
ing wear  on  cables.  All  power  loader.*  are 
equipped  with  an  automatic  knockout  which 
throws  on  the  brake  when  the  skip  reaches  its 
highest  position.  Builders'  hoists  may  be  fur- 
nished on  7-S  Bantams  driven  by  gasoline  en- 
gines, the  hoist  having  a  capacity  of  750  pounds 
on  a  single  line  at  120  feet  per  minute,  or.  bv 
using  a  double  line,  a  hoist  bucket  with  a  full 
batch  can  be  lifted  l'O  feet  per  minute.  It  is 
claimed  that  the  driest  mix  is  discharged  rapidly 
from  the  drum,  which  is  particularly  advantage 
oiis  in  curb  and  gutter  work  where  forms  are 
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removed  a>  soon  as  the  concrete  has  been  dis- 
charged. 

hi  ll.niM;  mixki: 
The  standard  building  mixer,  1920  model,  has 
axles  built  up  of  two  6-inch  channels;  front 
wheels  24  xK  inches,  rear  wheels  36x8  inches; 
tin-  large  diameters  and  wide  tires  facilitating  the 
handling  of  the  mixers  on  difficult  roads.  The 
main  frames  are  all  channels,  with  six  cross  mem- 
bers and  the  rear  half  of  the  frame  covered  by  a 
large  Steel  squaring  plate  which  stiffens  the 
frame.  All  frames  are  standard  built  and  will 
take  steam,  gasoline  or  electric  power  without 
any  alteration.  The  mixing  action  of  the  1920 
model  is  exactly  the  same  as  that  invented  by  the 


STANDARD   BllLDINC.  MIXEK 

late  E.  L.  Ransome,  which  he  described  as  "a 
grinding,  rubbing  contact  and  forceable  knead- 
ing of  the  materials  into  a  homogeneous  body." 
In  the  1920  model,  both  sides  of  the  drum  pinion, 
which  is  of  semi-steel,  have  been  shrouded,  in- 
creasing the  strength  almost  50  per  cent  and  mak- 
ing it  practically  impossible  to  strip  a  tooth.  The 
discharge  mechanism  has  been  completely  rede- 
signed and  a  splash  plate  provided  to  prevent 
slopping.  The  charging  chute  has  a  circular  out- 
let the  full  diameter  of  the  opening  in  the  drum, 
permitting  quick  charging.  The  outlet  into  the 
drum  is  closed  by  means  of  a  vertical  sliding  gate 
entirely  outside  of  the  hopper.  The  skip  has  the 
same  general  shape  as  before.  The  skip  hoist 
drum  clutch,  sometimes  called  a  hoist  crab,  is 
mounted  on  the  countershaft  instead  of  as  a  sep- 
arate attachment  on  the  side  of  the  mixer  frame 
U  formerly  and  is  of  the  contracting  band  type, 
self-locking  and  not  requiring  the  operator  to 
maintain  pressure  on  the  hoist  lever  during  hoist, 
ing.  In  place  of  winding  spools  with  a  narrow, 
deep  groove,  the  1920  standard  is  equipped  with 
a  conical-shaped  drum  on  which  the  rope  winds 
into  a  separate  groove  for  each  turn,  thus  afford- 
ing maximum  power  when  the  skip  begins  to  lift 
and  maximum  speed  as  the  materials  slide  into 
the  drum.  Water  piping,  instead  of  passing  to 
the  drum  through  the  batch  hopper  and  out 
through  ati  opening  in  the  gate,  in  the  1920  model 
runs  between  the  side  of  the  batch  hopper  and  the 
mixing  drum,  keeping  the  piping  entirely  outside 
of  the  batch  hopper  and  thus  eliminating  any  in- 
terference by.  the  water  pipe  with  the  materials 
passing  from  the  hopper  into  the  drum. 


These  mixers  are  made  in  four  sizes,  known  as 
the  4-S,  21 -S,  28-S  and  56-S.  The  two  latter  are 
furnished  only  on  skids,  the  other  two  on  either 
skids  or  trucks  as  desired.  28-S  and  56-S  are  not 
furnished  with  gasoline  motors  but  14-S  and  21-S 
may  be  equipped  with  steam,  gasoline,  electric  or 
belt  drive. 

PNEUMATIC  MIXKKS 

Ransomc-Canniff  pneumatic  concrete  mixers 
and  grout  mixers  are  claimed  to  be  practically 
the  only  type  adapted  to  tunnel  work  and  jobs 
where  absolutely  water-tight  work  is  required. 
The  grout  mixer  will  average  forty  batches  an 
hour,  working  against  heads  up  to  175  feet.  Cost 
sheets  on  tunnel  lining  work  have  shown  that 
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these  mixers  will  mix  and  place  concrete  at  ap- 
proximately 40  per  cent  of  the  cost  of  mechanical 
mixing  and  placing  by  hand.  It  handles  a  batch 
of  14  cubic  feet  of  loose  aggregate  or  10  cubic 
feet  of  mixed  concrete.  It  will  successfully  con- 
vey one-half  a  mile,  although  shorter,  distances 
arc  the  rule.  Up  to  500  feet  it  will  average  50 
batches  an  hour  under  ordinary  conditions. 

PAVINQ  MIXERS 

The  1920  model  of  paving  mixers,  the  21-E 
paver,  closely  parallels  the  1920  building  mixer  in 
design  and  construction.  The  power  loader  skip 
is  extra  light  and  can  be  used  as  either  a  closed 
or  open-end  skip.  All  mechanisms  except  the 
transmission  are  mounted  on  one  shaft.  The  drum 
pinion  has  a  jaw  clutch,  permitting  the  drum  to 
be  thrown  out  of  gear  on  long  travels.  Either 
road  wheels  or  crawling  traction  may  be  used, 
the  latter  of  the  type  used  on  Marion  steam 
shovels,  extending  the  full  length  of  the  machine 
without  break.  Simple,  leather-lined  friction 
clutches,  driven  by  chains  direct  from  the  coun- 
tershaft, handle  the  bucket  on  the  boom,  making 
it  particularly  smooth  running.  The  bucket  is 
of  the  boom  dumping  type.  This  model  can  be 
very  easily  dismantled  for  railroad  shipment  and 
erected  on  the  job,  requiring  only  two  men  with 
wrenches.  When  ready  for  shipment  its  maxi- 
mum height  is  11  feet,  thus  clearing  all  standard 
bridges  or  tunnels. 

CttUTlJfU  EQUIPMENT 

The  Ransome  chuting  plants  include  both  a 
boom  plant,  either  stationary  or  portable,  and  a 
continuous  line  plant.  The  1920  hopper  heads 
have  been  increased  25  per  cent  in  depth  to  take 
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care  of  the  checking  of  the  return  of  flow  caused 
by  the  change  of  direction  at  the  hopper  head, 
which  would  otherwise  permit  the  concrete  to 
pile  up  until  the  original  velocity  was  again  ac- 
quired. The  chutes  are  standardized  and  com- 
pletely interchangeable,  and  built  on  a  system  of 
unit  construction.  The  steel  towers  are  built  in 
15-foot  lengths,  which  has  been  found  most  eco- 
nomical for  shipping,  assembling  and  dismantling. 
PORTABLE  \VOo|>-wni:KiN<;  HIUM 
This  firm  also  makes  a  portable  wood  working 
mill,  built  all  of  steel.  Three  and  6  h.  p.,  type  Z 
Fairbanks-] Morse  engines  are  used,  fitted  with 
Bosch  magnetos,  designed  for  use  of  kerosene. 
W  hen  desired,  3  h.  p.  or  5  h.  p.  electric  motors 
are  furnished;  or  the  mill  may  be  driven  from  a 
line  shaft  or  an  independent  motor.  1-ourteen- 
inch  rip  and  crosscut  saws  are  regularly  furnished 
with  the  3  h.  p.  outfits  and  lo-inch  with  the  r»  h.  p. 
gasoline  or  5  h.  p.  motor  outfits.  Fach  outfit  in- 
cludes ripping  gauges,  crosscut  gauges,  a 
ioch  jointer  for  planing,  a  boring  attachment  and 
a  10  inch  disc  sander.  in  addition  an  emery 
wheel,  mortising  attachment,  molding  attach- 
ment, band  saw  attachment,  dado  head,  jig  saw, 
and  wood  lathe  attachment  may  be  used. 

Smith  Pumps,  Excavator 
and  Concrete  Mixer 

M  IN  Kits 

The  Smith  non-tilting  mixer  is  made  with  ca- 
pacity for  4,  7.  14.  21  and  28  cubic  feet  of  mixed 
material.  Sizes  above  4-S  can  be  furnished  on 
trucks  o'r  on  steel  skids,  and  can  be  equipped 
with  power  loader,  batch  hopper  or  standard  with 
either  steam,  gasoline  or  electric  power.  Smith 
patented  central  drum  rinp  increases  the  life  of 
the  mixer  by  insuring  even  wear  <>n  the  rollers, 
bearings  and  roller  tracks,  and  their  center  loca- 
tion prevents  them  from  ruining  in  contact  with 
falling  dirt  and  concrete. 

The  4-S  mixer,  non-tilting  type,  handles  4  cubic 
feet  of  wet  or  6  cubic  feet  of  loose  material.  Can 
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be  equipped  with  gasoline  or  electric  power  and 
with  power  loader,  batch  hopper  or  with  a  low 
charging  platform  only  18  inches  from  ground. 
Entire  capacity  of  the  drum  discharged  in  8 
seconds. 

The  tilting  mixer  discharges  the  entire  con 
tents  of  the  drum  at  one  time  by  tilting  the  drum 
while  it  is  revolving.  Made  with  capacitv  for  10. 
14.  21,  28  and  5o  cubic  feet  of  mixed  material. 
On  steel  skids  or  on  trucks.  Can  be  loaded  by 
either  standard  feed  spout,  gated  batch  hopper  or 
power  loader.  Power  furnished  by  either  ga>  en 
ginc,  electric  motor  or  steam  engine.  Easily  the 
fastest  discharging  type  of  mixer  ever  designed. 

Smith  Simplex  paving  mixers  are  made  in  three 
sizes  having  capacities  of  10,  14  and  21  cubic  feet 
of  mixed  material.  Interchangeable  with  hootn- 
and-bucket  or  chute  delivery.  Traction  is  inter- 
changeable with  either  the  wheel  or  caterpillar 
type.  Either  Of  these  changes  can  be  made  quickly 
and  easilv  -right  on  the  job  if  necessary.  High 
drum  design  gives  the  boom  a  clearance  of  7 
feet  from  the  ground,  permitting  workmen  to  pass 
below  it  and  making  possible  a  deep  narrow 
bucket  which  will  handle  even  the  dxyeM  mix- 
tures without  overloading.  Gasoline  or  steam 
power.    Holds  world's  records  for  production. 

PIMPS 

Smith  high-pressure  force  pumps  are  made  in 
sizes  ranging  in  capacity  from  700  to  3.500  gal- 
lons per  hour  and  in  two  types,  the  double-action 
force  and  the  outside  packed  plunger.  Cylinder  is 
cast  integral  with  jack  bearings,  insuring  perfect 
alignment  at  all  times.    On  skids  or  on  trucks. 

Smith  centrifugal  pumps  have  capacities  rang- 
ing from  7.200  to  2X.500  gallons  per  hour.  Every 
part  of  the  pump  is  built  to  jig  and  limit  gauge. 
Repair  parts  are  quickly  installed,  with  perfect 
assurance  of  an  absolute  fit. 

Smith  diaphragm  pumps  are  made  in  capacities 
of  from  4.000  to  1^.000  gallons  per  hour.  Three 
styles  single  diaphragm  "anti-splash,"  double 
diaphragm  "anti-splash,"  and  "odorless"  single 
diaphragm.  "Odorless"  pump  will  operate  against 
a  friction  head  of  up  to  30  feet  and  is  completely 
inclosed  so  that  the  odor  from  materials  being 
pumped  is  retained  within  the  pump.  Mounted 
on  steel  skids  or  trucks. 

KXCAVATOK  AMI  I.OAHKK 

The  Smith  excavator  and  loader  is  a  portable 
drag  line  which  both  digs  and  loads.  The  dig- 
ging slip  operates  on  a  cable  drawing  the  material 
up  to  the  machine.  It  is  then  lifted  up  over  the 
machine  and  emptied  into  the  awaiting  trucks  or 
wagons.  Requires  but  two  men  to  operate  and 
has  a  capacitv  of  from  150  to  350  cubic  yards  of 
material  per  8-hour  day.  Excavates  within  radius 
of  200  feet  of  machine.  Machine  itself  works  at 
loading  level:  does  not  get  into  the  excavation: 
is  easily  moved  from  one  job  to  another. 


The  Easy  Double  Claw  Bar 

This  tool,  made  by  the  F.asy  Mfg.  Company  and 
sold  by  hardware  dealers  generally,  is  27  inches 
lung,  weighs  4  pounds,  and  is  very  efficient  for 
general  wrecking  work.  At  one  end  it  is  slightly 
bent  ami  flattened  to  a  chisel  edge  for  use  as  a 
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pinch  bar.  At  the  other  end  there  is  an  oblique 
T-head  with  double  claw  so  that  it  can  be  either 
pushed  or  pulled  and  will  reach  work  not  acces- 
sible bv  an  ordinary  claw.    It  will  hold  a  nail 


\\  ithout  a  head,  will  pry  off  boards  without  split- 
ting them  and  is  a  very  handy  wire  stretcher  and 
knee  tool. 


The  Largest  Stone  Crusher 

The  Tray  lor  Engineering  &  Mfg.  Company 
claims  the  distinction  of  having  built  and  erected 
the  largest  stone  crusher  in  the  world,  an  enor- 
mous machine  about  25  feci  high  from  foundation 
to  top.  It  weighs  over  800.000  pounds  and  was 
completed  in  ninety  working  days,  the  erection 
requiring  only  fourteen  days  from  freight  car  to 
breaking  stone.  This  machine  was  installed  more 
than  a  year  ago  at  the  largest  limestone  quarry 
in  Michigan  in  order  to  eliminate  labor  in  han- 
dling stone  and  thus  cut  down  the  amount  of 
block  holing  and  quarry  work.  It  has  a  capacity 
for  receiving  rocks  with  dimensions  of  5  fed  in 
any  direction,  some  of  which  weigh  as  much  as 
15  tons  each.    These  are  broken  to  8  inch  size 


at  the  rate  of  more  than  40,000  tons  per  20-hour 
day,  which  has  been  averaged  since  the  machine 
was  installed. 

This  machine  is  of  the  standard  bulldog  gyra- 
tory type,  and  in  order  to  limit  the  bearing  pres- 
sure to  safe  amounts,  it  has  an  eccentric  more 
than  8  feet  long  and  45  inches  in  diameter,  with 
9,900  square  inches  of  bearing  surface,  fitted  with 
a  self-aligning  journal  bearing  that  absolutely  pre- 
vents binding  and  reduces  the  friction. 

It  is  lubricated  by  a  fully  submerged  gear  type 
pump  which  provides  circulation  for  the  continual 
bath  of  oil  in  which  all  the  moving  parts,  includ- 
ing the  cut  steel  gears,  run.  The  main  shaft  is 
shorter  and  very  much  stronger  than  in  other 
makes  of  gyratory  crushers,  resulting  in  a  high 
percentage  of  power  efficiency  and  smaller  amount 
<it  power  consumption  per  ton  of  material 
crushed. 

The  builders  of  the  bulldog  gyratory  crushers 
also  manufacture  a  complete  line  of  "Bulldog" 
jaw  crushers,  crushing  rolls,  revolving  screens, 
rod,  ball  and  tube  mills,  stone  elevators  and  other 
quarry,  mine  and  smelting  equipment. 


GYRATORY  l  KTSllKK  WITH  CAPACITY  FoK  W.mm  TONS  PER  DAY 
OF  S  FIH)T  ROCKS 


"Ever-Clean  Gravel 
Screen" 

The  K\  i-r-Clean  gravel  screen 
made  by  the  Beach  Mfg.  Co.  is 
(■specially  recommended  as  being 
constantly  and  automatically 
maintained  clean,  thus  preventing 
clogging  with  wet  material  and 
line  pebbles  that  greatly  reduce 
the  capacity  of  a  sand  screen.  It 
is  also  adjustable  to  permit  the 
grading  of  the  gravel,  from  which 
au\  required  percentage  of  sand 
may  be  removed. 

A  light  collapsible  steel  frame- 
work supports  the  inclined  flat 
screen  which  operates  like  an  end- 
less belt,  and  is  composed  of  short 
transverse  sections  pivoted  at 
their  upper  edges  to  a  pair  of 
sprocket  chains  so  that  as  they 
reverse  al  the  upper  end  of  the 
incline  they  strike  a  spring  buffer 
and  are  cleaned,  returning  on  the 
under  side  of  the  incline,  hanging 
vertically  until  they  reach  the 
lower  end  when  they  reverse  and 
form  a  continuous  overlapping 
series  moving  upwards  to  the  top 
and  so  on.  traveling  against  the 
flow  of  sand  and  gravel  which  de- 
scends by  gravity  in  a  layer 
never  more  than  y2  inch  thick  as 
compared  with  the  8  or  10-inch 
depth  in  a  rotary  screen. 


332  PUBLIC    WORKS  Voi_  49,  No.  14 


The  unscreened  gravel  is  elevated  in  the  8x  10- 
inch  buckets  over  an  inclined  conveyor  which  dis- 
charges into  a  perforated  revolving  cylinder  which 
rejects  the  oversize  stones  and  delivers  the  re- 
mainder to  the  inclined  screen. 

The  screen,  cylinder  and  conveyor  are  operated 
by  an  8-h.  p.  gas  or  kerosene  engine  enclosed  in  a 
stccl-lined  room  under  the  storage  bin. 

In  service,  the  screening  apparatus  is  mounted 
on  top  of  the  storage  bin  but  can  be  collapsed  and 
lowered,  and  the  storage  bin  is  mounted  on  trucks 
or  wheels  for  its  easy  transfer  to  another  site, 
which  can  be  accomplished  and  the  apparatus  set 
up  ready  for  operation  in  20  minutes,  thus  making 
it  easy  and  economical  to  keep  (he  screen  close  to 
the  bank. 


Sullivan  Drills 

Sullivan  Rotator  drills,  manufactured  by  the 
Sullivan  Machinery  Company,  are  an  improved 
type  of  hammer  machine  used  for  a  large  variety 
of  rock  work,  such  as  block  holing,  cutting 
ditches,  shaft  sinking,  drifting,  stoping,  light  tun- 
neling, quarry  work,  road  grading,  trench  and 
open  ditch  work  and  down-hole  drilling. 

The  Rotator  is  a  one-man  drill,  weighing  29 
to  40  pounds,  drilling  holes  from  8  to  12  feet 
deep  for  1, '4 -inch  powder,  and  may  be  used  as  a 
hand  tool  or  on  a  mounting. 

It  is  made  in  seven  separate  classes,  viz.,  hol- 
low piston  Rotator,  solid  piston  Rotator,  air  tube 
Rotator,  water  tube  Rotator,  steam  tube  Rotator, 
auger  Rotator  and  light  Rotator,  all  of  which  may 
be  used  with  cradle  and  feed  screw  mounting  or 
with  pneumatic  air  feed. 

The  steam  tube  Rotator  is  similar  to  the  air 
tube  drill  but  uses  steam  instead  of  air. 

The  drills  have  automatic  lubrication,  the  oil 


being  distributed  as  a  spray  over  the  working 
parts.  The  handle  is  arranged  with  either  a 
double  grip  for  hand  feeding,  or  with  a  single 
grip  when  mounted. 

The  new  auger  Rotator,  class  DR-37,  has  been 
developed  for  drilling  in  soft,  broken  or  loose 
ground  where  the  ordinary  compressed-air  ham- 
mer drill  strikes  too  hard  a  blow.  It  weighs  35'.. 
pounds  and  is  only  18  inches  long. 

The  new  light-weight  Rotator.  DP-32,  is  de- 
signed especially  for  work  in  which  it  is  custo- 
mary to  hold  the  drill  by  hand,  even  when  above 
the  horizontal.  It  has  a  high  drilling  speed,  ex- 
cellent running  balance  and  very  little  vibration. 
It  uses  ".s-inch  hollow  hexagon  steel  ^at^^p^^ 
and  will  drill  4-foot  holes  under  aver- 
age conditions. 

Another  new  Sullivan  hammer 
drill  is  the  plug  drill,  DH-3.  This  is 
recommended  especially  for  granite 
drilling.  Speed,  light  weight,  re- 
duced vibration  and  small  air  con- 
sumption and  repairs  are  among  the 
advantages  claimed  for  it.  It  is  18 
inches  long,  weighs  20  pounds,  uses 
7-16-inch  air  hose,  is  rotated  by  hand 
and  the  holes  are  cleaned  by  a  blower 
hose. 

The  efficiencies  of  these  machines 
are  demonstrated  by  letters  from 
users,  who  report  some  notable  rec- 
ords. Repairs  were  at  the  rate  of 
$0,015  per  lineal  foot  drilled  for  Ro- 
tators working  in  hard  rock  at  the 
Utah  Silver-Lead  Mines. 

One  DP-33  water  drill  on  cradle 
mounting  drove  175  feet  of  5  x  7-foot  heading  in 
very  hard  diorite  for  Sullivan,  McQuarrie  &  Clark, 
contractors,  on  the  So.  Pacific  Gold  &  Copper 
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Co.'s  adit,  north  of  Ogden,  Utah,  without  being 
taken  out  of  the  heading  during  the  entire  dis- 
tance and  was  never  taken  apart. 

At  a  well-known  Arizona  copper  mine.  Rota- 
tors have  cost  $6.53  per  quarter  year  per  drill  for 
repairs,  based  on  67,000  drill  days  of  use.  Based 
on  6,000  drill  days  during  the  last  quarter,  the 
cost  has  been  $1.28  per  drill. 

Sullivan  Diamond  drills  for  taking  test  cores 
have  a  capacity  of  300  to  7,000  feet  and  are  avail- 
able for  operation  by  hand,  horsepower,  belt, 
compressed  air,  steam,  electricity,  gasoline  or  oil 
engines.  They  secure  cores  of  15-16  to  2  inches 
diameter  from  any  kind  of  rock  formation. 

For  the  preliminary  exploration  of  the  site  of 
the  dam  at  Widow's  Bar  on  the  Tennessee  Kivcr, 
47  test  holes  in  water  6  to  8  feet  deep  were  drilled 
to  a  depth  of  18  feet  in  the  solid  limestone  by  a 
Sullivan  Bravo  drill  operated  by  a  gasoline  engine 
and  removing  core  15-16  inches  in  diameter  that 
demonstrated  the  soundness  of  the  rock. 


Blasti  ng  Appliances 

The  Davis  No.  1  blaster,  manufactured  by  the 
Atlas  Powder  Company,  weighs  3j4  pounds  and 
develops  ample  current  to  fire  five  30-foot  copper 
wire  electric  blasting  caps,  or  five  6-foot  iron  wire 
electric  blasting  caps,  connected  in  single  series. 
The  outer  case  is  a  seamless  brass  tube,  heavily 
nickeled,  the  top  and  bottom  plates  arc  aluminum. 
It  has  binding  posts  to  which  the  leading  wires 
are  connected.  To  fire  the  blast  the  machine  is 
held  in  the  left  hand :  the  key,  held  in  the  right 
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hand,  is  inserted  in  the  bottom  slot  and  given  a 
hard  turn  to  the  right. 

The  Atlas  moisture-proof  blasting  cap  carrying 
case  is  the  only  device  of  the  kind  which  makes 
suitable  provision  for  a  day's  supply  of  blasting 
caps.  It  is  made  of  aluminum,  is  inch  in  diam- 
eter and  2y%  inches  long,  holding  seven  No.  6  or 
8  blasting  caps.  It  has  a  telescopic  lid  protected 
by  a  rubber  sleeve  covering  the  joint  and  making 
it  moisture-proof.  It  is  easily  carried  in  the 
pocket,  insures  the  proper  condition  of  the  caps 
and  prevents  any  danger  in  handling  them.  The 
carrying  case  and  the  Davis  blaster  are  both  han- 
dled by  the  Atlas  Powder  Company. 

Williams'  "Falcon" 
Chain  Wrench 

The  single  jaw  and  interchangeable  flat  link  or 
cable  chain  wrenches  for  holding  pipe  and  fittings 
of  from  Mj-inch  to  12-inch  diameter  are  put  on  the 
market  by  J.  H.  Williams  &  Co.  They  are  new 
tools  valuable  for  pipe  work  on  many  kinds  of 
construction  operations  or  in  machine  or  repair 
shops.  The  removable  jaw  is  reversible,  end  for 
end,  so  that  all  of  the  teeth  may  be  equally  worn, 
after  which  they  may  be  file  sharpened.  All  parts 
are  interchangeable  and  replacements  are  carried 
in  stock.  The  wrenches  are  from  20  to  (Ayi  inches 
long,  weighing  from  5%  to  50  pounds  each.  The 
flat  link  chains  have  breaking  strengths  of  6,700 
to  21,800  pounds. 


A  New  wJackhamer" 

Another  Jackhamer  known  as  the  DCR-13  has 
just  been  brought  out  by  the  Ingersoll-Rand 
Company.  This  completes  the  family  of  Jack 
harners  manufactured  by  this  company.  The 
others  are  the  BAR  33,  2l' lb. ;  the  BBR-13,  36  lb.  ; 
the  BCR-340,  41  lb.,  and  the  DDR-13,  70  lb.  Al- 
together there  arc  five  sizes  and  thirteen  types. 
This  company  now  claims  to  have  a  Jackhamer 
available  for  every  hand-hammer  rock  drilling  job. 

The  new  Jackhamer  weighs  55  lb.  It  is  rated 
to  drill  holes  up  to  12  feet  deep  rapidly  in  hard 
rock  and  it  will  fill  all  the  requirements  of  a 
medium-weight  sinker  or  down-hole  drill.  Hence 
it  will  be  welcomed  for  shaft  sinking,  quarrying, 
road  building,  prospecting,  developing,  etc.  It  is 
extremely  simple  and  sturdy,  so  it  will  easily 
withstand  the  most  severe  uses  encountered  in 
the  class  of  work  for  which  it  is  designed. 

The  features  most  worthy  of  note  are:  All 
Steel  construction,  steel  drop  forgings  or  bar 
stock  being  used  exclusively  and  specially  heat 
treated.  All  bolted  construction,  nothing  to  work 
loose  and  easy  of  access.  Automatic  rotation, 
very  powerful,  relieving  the  operator  of  this  fa- 
tiguing part  of  the  work.  Spring-retained  front - 
head,  takes  up  shocks  that  would  otherwise  fall 
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on  the  machine.  Spool  butterfly  valve,  operating 
on  the  well  known  "butterfly"  principle.  Handy 
hole-blowing  device,  very  effective  in  keeping  the 
drill  hole  clear.  Renewable  bushing  in  rotation 
sleeve.  Automatic  heartbeat  oiler  and  grease 
pocket*  in  handle  and  front  head  assure  continu- 
ous satisfactory  lubrication. 

These  drills  are  furnished  for  drilling  drv  holes 
I  DC1M3)  and  wet  holes  <  DCR  W-13).  Although 
they  are  usually  used  unmounted  as  sinkers,  they 
may  also  be  supplied  with  the  JC-11  mounting  for 
development  or  light  drifting  work. 


Yale  Chain  Hoists 

The  line  of  hoists  manufactured  and  sold  by 
the  Vale  &  Town  Company  prov  ides  a  portable, 
spur-geared,  screw-geared,  or  differential-chain 
block  and  electric  hoist  for  almost  every  purpose 
requiring  a  light,  easily  handled  and  operated  de- 
vice fi>r  lifting  weights  to  a  moderate  height. 
When  operated  by  a  single  man  exercising  an  80- 
pound  pull  on  the  hand  chain,  these  three  types 
respectively  hoist  an  800  pound,  a  1.700-pound,  or 
;i  2.000  pound  weight  18  inches,  12  inches  or  24 
inches  in  '_>  minute,  using  a  I  ton  differential, 
mtcu  gear.  Of  spur-gear  block. 

The  Spur-geared  chain  block  is  so  constructed, 
and  the  pressure  of  the  gears  is  so  balanced,  that 
the  load  is  distributed  equally  on  every  tooth  of 
every  gear  and  on  both  bearings,  reducing  wear 
to  a  minimum.  It  is  the  safest  and  speediest 
portable  hand  hoist  where  loads  must  be  lifted 
frequently  by  expensive  labor.  It  holds  the  load 
and  will  not  lower  it  until  the. hand  chain  is 
pulled.  It  is  made  in  17  sizes  with  capacities  of 
500  pounds  to  40  tons. 

The  Yale  differential  chain  block  is  adapted  to 
occasional  serv  ices  for  comparatively  light  loads 
and  requires  a  hand  chain  pull  2'  .■  times  as  great 
as  that  for  the  spur-geared  block.  It  has  the  few- 
est parts  and  great  reliability  and  simplicity.  It 
is  made  in  six  sizes  with  capacities  of  ."'OO  pounds 
to  6,000  pounds. 

Yale  electric  wire  rope  hoists  are  in  a  class  mid- 
way between  chain  blocks  and  heavy-duty  travel- 
ing crane  and  give  from  5  to  10  times  the  speed  of 
hand  hoists.  They  arc  made  with  capacities  of 
1.  2,  4,  5.  6  and  jO  tons  for  use  with  direct  or 
alternating  eurr 


The  same  company  also  produces  electrically 
operated  chain  hoists  which  can  be  safely  used 
with  unskilled  labor  at  a  speed  from  5  to  10  times 
as  great  as  that  of  hand  hoists  for  loads  of  50  to 
4,000  pounds. 

The  steel  chains  used  in  these  machines  are  die 
forged  for  maximum  accuracy  and  durability,  and 
are  electrically  welded  on  the  side,  securing  a 
joint  that  is  claimed  to  have  100  per  cent  strength 
so  that  a  Vii-mch  Yale  steel  chain  has  an  ultimate 
strength  of  more  than  22,000  pounds.  The  chains 
are  equipped  with  steel  safety  hooks  so  designed 
that  with  heavy  overloads  they  will  Open  slowly 
without  fracture. 


Gasoline  Driven  Diaphragm  Pump.- 

The  gasoline  driven  diaphragm  pump  outfits 
made  by  the  lidson  Mfg.  Company  are  adapted 
for  use  on  sewer  and  construction  work.  The 
pumps  are  driven  by  air  cooled  gasoline  engines 
which  are  competent  to  exert  a  force  of  1,000 
pounds  pet  stroke  and  are  guaranteed  to  drive 
the  No.  3  1 3-inch  i  diaphragm  pump  at  full  ca- 
pacity for  a  fuel  cost  of  2  to  5  cents  per  hour. 
The  outfit  can  be  easily  transported  by  two  men. 
All  the  gears  are  enclosed  in  the  crank  case  and 
run  in  oil.  The  weight  of  the  engine  and  pump 
mounted  on  skids  is  390  pounds;  mounted  on 
trucks,  5<>5  pounds. 


Aeroil  Kerosene  Burners 

The  Aeroil  kerosene  burners,  made  by  the 
Aeroil  Burner  Company,  are  recommended  to 
ptoduce  smokeless  tires  for  melting  tar,  pitch, 
asphalt,  varnish  and  rock  asphalt  mastic.  They 
do  not  produce  sparks,  smoke  or  ashes  and  are 
adapted  for  outdoor  use.  where  the  flame  cannot 
be  extinguished  by  wind,  rain  or  snow. 

They  are  constructed  for  rough  usage  and.  be- 
ing free  from  delicate  or  complicated  parts,  will 
last  a  lib  time.    Kconomv  of  time  and  labor  is  ef- 
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fccted  by  the  use  of  coal  oil,  which  eliminates  the 
trouble  and  delay  of  cutting  and  hauling  wood 
for  fuel.  They  are  made  in  three  sizes  with  ca- 
pacities to  melt  1  barrel  of  asphalt  in  40  minutes, 
2  barrels  of  asphalt  in  50  minutes  or  3  barrels  of 
asphalt  in  70  minutes.  The  Xo.  3  burner  melts 
and  cooks  1,200  pounds  of  rock  asphalt  mastic  in 
2'  j  hours,  using  8  gallons  of  kerosene. 


Novo  Air  Compressors 
Pumps  and  Hoists 

The  portable  air  compressor  manufactured  by 
the  Novo  Kngine  Company  is  a  6x6-inch  duplex 
machine  with  piston  displacement  of  SO  cubic  feet 
of  fre<-  air  per  minute  at  100  pounds  procure.  It 
is  operated  by  a  15  h.  p.  Novo  gasoline  engine 
which  may  be  mounted  with  it  on  a  truck,  keeping 
the  center  of  gravity  at  a  low  elevation  and  en- 
abling the  operator  to  start  the  engine  from  the 
ground.  The  engine  and  compressor  are  con- 
nected by  a  special  friction  clutch  coupling  that 
permits  the  engine  to  start  without  load  and  have 
the  compressor  thrown  on  after  full  speed  has 
been  attained.  The  compressors  are  suited  to  op- 
erate stone  cutting  tools,  rock  drills,  paint  spray- 
ers, concrete  surfacing  tools,  caulking  tools,  wood 
or  metal  boring  machines  and  pneumatic  riveters. 

The  Novo  DH  hoist  is  a  very  compact  and  dur- 
able machine  built  with  ample  factors  of  safety, 
strength  and  durability  for  constant  hard  usage. 
It  is  designed  to  be  controlled  from  positions 
where  the  operator  commands  a  full  view  of  the 
hoist  and  load  and  is  fitted  with  powerful  brakes 
to  assure  the  greatest  safety  in  hoisting  and  main- 
taining the  load. 

It  has  a  capacity  for  hoisting  3,000  pounds  120 
feet  per  minute  or  1,400  pounds  2<S0  fret  per  min- 
ute and  can  be  made  reversible  or  single  speed 
as  desired. 
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The  smaller  type  T  hoist  can  be  mounted  on 
stt  i  l  trucks  for  portable  work  and  is  made  with 
a  two-speed  sheave,  which  can  be  operated  en- 
tirely independent  of  the  drum  if  desired.  It  is 
made  in  6,  8  and  10  h.  p.  sizes,  geared  either  9-1 
or  12-1,  as  required.  These  different  sizes  ami 
f.rears  give  it  a  range  of  from  1,000  pounds  hoisted 
150  feet  per  minute  to  2,800  pounds  hoisted  1(X) 
feet  per  minute,  thus  affording  considerable  range 
and  variety  for  light  work. 

The  Xovo  Company  also  manufactures  a  du- 
plex pump  operated  by  the  Xovo  engine  and 
mounted  with  it  on  a  rigid  base  that  is  capable 
of  delivering  water  through  several  miles  of  pipe 
line.  The  6-h.  p.  size  will  deliver  14.000  gallons 
per  day  and  the  10-h.  p.  size  will  deliver  18,000 
gallons  per  day. 

The  same  company  also  manufactures  portable- 
diaphragm  pumps  and  centrifugal  pumps  driven 
by  their  standard  engines  and  having  capacities 
for  raising  up  to  12.000  gallons  per  hour  for  low 
heads. 


'Dumps  Right'*'  Cars 

The  "Humps  Right"  cars,  manufactured  by  the 
Automatic  Dump  Car  Company^  have  an  all- 
metal  body,  cut-steel  gears,  bronze  and  steel  bear- 
ings, pressed  steel  frames,  and  are  made  in  si/cs 
of  2  and  3  vards,  weighing,  respectivelv, 

1.400,  1,550  and  1,650  pounds.  * 

The  dump  body  is  made  of  11 -gauge,  hot-rolled 
steel  with  smooth  welded  seams,  and  glides  easily 
to  side  dumping  position  without  cables  or 
chains,  being  actuated  by  positive  members  that 
are  entirelv  reliable  and  will  dump  the  load  with 
ease  and  accuracy  two  feet  away  from  the  truck 
wheels  and  return  to  original  position  in  1 1  _■ 
minutes. 

The  body  is  perfectly  smooth  inside,  enabling 
it  to  be  washed  clean  with  a  hose.  Hot  asphaltum 
will  discharge  as  easily  and  leave  the  body  as 
clean  as  will  dry.  clean  sand. 

Trucks  equipped  with  these  dump  bodies  have 
considerable  advantage  in  being  able  to  deposit 
the  load  without  turning  around  or  backing,  as 
is  required  for  end  dumps.   They  are  used  by  the 
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Gross  Xickle  Construction  Company  for  hauling 
asphaltum,  which  is  dumped  on  the  side  of  the 
street  without  the  trucks  running  over  the  new  or 
unfinished  pavement,  which  might  damage  the 
base ;  a  fact  which  is  considered  of  importance  by 
the  above  contractors,  who  also  state  that  the 
dumping  is  done  easily  and  more  quickly  than 
that  of  many  other  dump  trucks  they  have  seen. 


A  New  High-Speed  Ball- 
Bearing  Serew  Jaek 

Many  novel  features  of  construction  are  em- 
bodied in  the  latest  design  of  Duff  high-speed 
ball-bearing  screw  jack,  a  tool  which  is  particu- 
larly adapted  for  bridge  work  and  other  purposes 
where  a  lifting  capacity  of  50  and  75  tons  is 
required. 

The  most  noticeable  thing  that  distinguishes  it 
from  previous  designs  of  screw  jacks  is  the  fact 
that  the  operating  mechanism,  instead  of  being  lo- 
cated in  the  head,  is  placed  in  the  base.  The 
greater  weight  is  thus  put  at  the  bottom  instead 
of  at  the  top,  so  that  the  jack  is  not  top-heavy. 

Another  advantage  is 
that  the  point  at  which 
the  operating  level  is 
pivoted  does  not  rise 
with  the  load.  This  al- 
lows a  full,  powerful 
stroke,  regardless  of  the 
height  of  the  load. 

This  newly  designed 
jack  is  unusually  easy  to 
move  about.  Not  only 
does  the  concentration 
of  weight  in  the  base 
make  it  easy  to  handle, 
but  by  inserting  the  op- 
erating lever  in  special 
sockets,  the  jack  can  be 
tipped  over  by  one  man  and  rolled  on  its  own 
-turdy  wheels  wherever  needed. 

The  load  is  raised  by  means  of  a  6-foot  steel 
lever  which  operates  a  double  thread  screw 
through  a  ratchet  and  gearing.  The  screw  has  a 
very  steep  pitch,  making  the  action  extremely 
rapid.  The  scr^w  is  made  of  special  machinery 
steel,  heat  treated,  and  turns  in  a  bronze  nut  of 
special  composition.  This  combination  of  bronze 
and  hard  steel  materially  reduces  friction. 

Absolute  safety  is  assured  by  a  positive  clutch 
which  holds  the  load  at  all  times,  preventing  any 
possibility  of  it  sinking  or  lowering.  The  fact 
that  the  holding  clutch  does  not  permit  any  ap- 
preciable sink-back  assists  in  making  every  ounce 
of  pressure  applied  to  the  elevating  lever  count. 
Another  safety  feature  is  the  signal  which  is  pro- 
vided to  indicate  when  the  jack  has  reached  its 
maximum  height. 

For  lowering,  a  crank  handle  is  used.  A  few- 
easy  turns  are  all  that  are  required,  as  the  action 
i-  very  rapid.  Regardless  of  the  speed  with  which 
the  loail  may  be  descending,  it  may  be  stopped 
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with  absolute  safety  at  any  point  desired.  The 
action  is  positive,  so  there  is  no  possibility  of 
sticking. 

This  jack  is  made  by  the  Duff  Manufacturing 
Co.  in  two  capacities,  50  and  75  tons  maximum. 
Both  the  50  and  the  75-ton  jacks  are  supplied  in 
a  variety  of  heights  to  suit  any  requirements. 


Red  Edge  Shovels 

The  Wyoming  Shovel  Works  issue  a  number  of 
pamphlets  descriptive  of  "Red  Kdge"  shovels, 
scoops  and  spades,  emphasizing  the  impor- 
tance of  correct  design.  One  of  these  book- 
lets, called  "Scientific  Shoveling,"  contains  an  ex- 
cerpt of  Frederick  \V.  Taylor's  book  on  "The  Prin- 
ciples of  Scientific  Management."  Mr.  Taylor 
conducted  a  test  at  the  plant  of  the  Bethlehem 
Steel  Company  and  found  that  a  man  could  do 
his  biggest  day's  work  with  a  shovel  load  aver 
aging  21  lb.  As  the  result  of  proper  training  and 
correctly  designed  shovels,  the  cost  of  handling 
was  decreased  from  $.072  per  ton  to  $.033. 

This  pamphlet  also  contains  some  practical 
rules  in  shoveling,  some  of  which  are  as  follows: 

1.  The  loads  should  never  he  thrown  more  than  12  feet 
horizontally  and  8  feet  vertically  with  long  handle  shovels, 
nor  more  than  10  fect  horizontally  and  6  fect  vertically 
with  short  handle  shovels. 

£.  Men  should  never  carry  shovel  loads.    The  shovels 
should  be  used  only  for  digging,  easting  or  sp 
One  step  should  be  the  limit  while  shoveling. 

:!.  The  men  should  be  kept  in  small  gangs  but 
worked  alone.    Two  men  together  will  shovel  twice  as 
tiiuch  as  two  men  working  alone. 

4.  Long  handle  shovels  are  best  for  casting  and  loading, 
short  handle  shovels  are  best  for  unloading  or  digging 
where  the  stroke  is  downards. 

j.  It  is  important  to  select  the  proper  pattern  of  shovels. 

fi.  In  digging  into  a  stock  pile  where  material  is  not  more 
than  inches  high,  a  man  will  average  20  shovel  loads 
per  minute ;  if  casting  earth  not  more  than  10  feet  he  will 
average  is. 

7.  Shoveling  into  a  wheelbarrow  or  low  cart  reduces 
the  average  to  13,  and  each  fi  inches  additional  height  of 
car  reduces  the  average  a  per  minute.  About  the  same 
ratio  exists  for  horizontal  distances. 

W  yoming  Red  Fdge  shovels  are  made  ol 
chrome  nickel  alloy  steel,  rolled  in  the  company's 
own  rolling  mill.  The  blades  arc  heat  treated 
throughout,  making  them  as  hard  as  tool  steel 
and  as  tough  as  spring  steel.  To  these  blades  are 
attached  handles  of  selected  XX  second-growth 
northern  white  ash,  made  in  the  company's  own 
handle  plant.  These  shovels  are  made  in  a  com- 
plete line  of  plain  back,  hollow  back  and  back 
strap  patterns,  and  a  variety  of  handles,  both  the 
long,  wooden  D,  malleable  D  and  malleable  Di- 
rigo.  Every  shovel  is  subjected  to  several  tests. 
\fter  being*  heat  treated  the  blades  are  tested  in 
a  Brincll  machine  which  records  the  hardness  of 
the  steel.  The  handles  are  tested  to  a  bending 
stress  of  200  lb.  and  the  finished  shovel  when  as- 
sembled is  subjected  to  a  rough  and  ready  test. 
Only  then  is  the  Red  Fdge  painted  upon  this 
shovel,  indicating  that  it  is  perfect  in  everv  re- 
spect and  that  it  is  fully  guaranteed  by  the  Wyo- 
ming Shovel  Works. 
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McKiernan -Terry  Products 


Sueetv-s  (,r  failure  now- 
adajl  depend**  largely 
OH  the  selection  of  re- 
liable labor    wing  equipment. 


MeklKRN  V  IN  -  TERRY 
PRODICTS  have  made 
good  wherever  used.  If 
vou  are  u  u aeij  u a i u led 
with  them,  write  for  am 
of  the  bulletins  shown 
on  llii-  page. 


McKiernan-Terry  Drill  Company 

17  Park  Row  NEW  YORK 
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Garbage  Incinerator  at  White  Plains 

•Garbage,  rubbish  and  ashes  burned  in  a  twenty-ton  incinerator  costing  $12.- 
500.  Mixed  refuse  is  now  collected  by  contract  for  one  year,  but  city  may 

adopt  municipal  collection 


For  a  number  of  years  the  city  of  White 
Plains,  New  York  with  a  population  of  22,000, 
has  been  disposing  of  garbage  and  ashes  which 
it  collected  by  filling  in  such  low  places  in  the 
city  as  could  be  found.  Public  sentiment  and 
complaints  from  citizens  in  the  vicinity  of  the 
dumping  grounds  convinced  the  officials  some 
time  ago  that  it  was  necessary  to  change  this 
procedure  and  build  an  incinerator. 

It  was  decided  to  erect  the  incinerator  build- 
ing upon  a  lot  of  approximately  three-quarters 
of  an  acre  situated  in  the  extreme  eastern  part 
of  the  city,  immediately  adjoining  other  property 
Owned  by  the  city  on  which  was  located  a  sewage 
pumping  station.  The  cost  of  the  ground  was 
$2,500.  This  location  is  apparently  as  advan- 
tageous as  any  that  could  have  been  selected 
for  that  purpose.  The  old  portion  of  the  city, 
wthere  the  bulk  of  the  residences  and  business 
buildings  are,  is  bounded  on  the  north,  west  and 
south  by  hills  that  are  approximately  200  feet 
high.  The  location  of  the  plant  is  such  that  the 
loads  will  not  have  to  be  drawn  up  hill  from  any 
point,  although  the  length  of  haul  averages  per- 
haps about  one  mile.  The  plant  is  about  400  feet 
from  the  main  highway,  which  is  well  paved. 
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The  garbage  and  ashes  arc  collected  without 
separation  at  the  present  time  under  a  contract, 
lor  which  service  the  city  pays  $1,500  a  month. 
There  is  a  provision  in  this  contract  by  which 
separate  collection  may  be  made  at  an  increased 
cost  of  $100  per  month.  The  public  works  com- 
missioner, \\  .  B.  Lyon,  is  considering  changing 
the  system  and  having  the  collection  made  by 
the  city,  feeling  that  in  the  end  this  would  be 
more  satisfactory.  Contracts  can  be  let  tor 
only  one  year  and  he  feels  that  it  would  be  un- 
reasonable to  require  the  contractors  to  purchase 
trucks  and  other  equipment  of  a  modern  nature 
when  there  is  no  certainty  of  the  continuance  of 
the  contract. 

The  incinerator  is  the  \o.  11  type  of  the  Xyc 
Odorless  Crematory  Company,  and  has  a  guar- 
anteed capacity  of  from  20  to  J:-  tons  in  24  hours. 
In  the  test  made  for  the  city  officials,  7  tons  of 
mixed  garbage  and  refuse  was  deposed  of  in 
10  hours  and  no  extra  fuel  was  required.  The 
officials  considered  this  satisfactory  and  there- 
upon paid  the  contract  price,  $12,500. 

The  commissioner  of  public  works  figures  that 
\\  hen  the  plant  is  run  for  24  hours,  four  men  will 
be  required  and  that  the  plant  will  take  care  of 
all  of  the  garbage  of  the  citj . 
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The  building  which  incloses  the  incinerator  is 
38  feet  6  inches  by  29  feet  9  inches  outside  dimen- 
sions and  is  constructed  of  brick,  with  a  slate 
roof.  The  main  floor  is  of  concrete  and  the 
charging  floor  is  of  reinforced  concrete  slab  and 
beam  construction  and  is  9  feet  10  inches  above 
the  ground  floor.  The  furnace  proper  is  13  feet 
wide  by  14  feet  4  inches  inside.  One  half  is  pro- 
vided with  a  grate  consisting  of  28  double  bars 
(56)  bars  in  all),  while  the  other  half  is  floored 
with  brick.  Over  the  grate  bars,  in  the  charging 
floor  above,  is  the  charging  chute,  while  over  the 
brick  floor,  which  is  used  as  a  drying  hearth,  is  a 
wet  garbage  chute.  There  are  two  firing  doors  on 
the  long  side  of  the  grate  and  one  firing  door  and 
air  duct  at  each  end.  At  one  end  of  the  drying 
hearth  is  a  door  4  feet  by  2  feet  6  inches  which  is 
used  for  placing  large  animals  on  this  hearth, 
while  at  the  opposite  end  of  the  hearth  is  a  small 
door  and  opposite  it  a  hand  winch  used  for  draw- 
ing the  animals  through  the  large  door  onto  the 


drying  hearth.  Hack  of  the  drying  hearth  is  the 
chimney,  which  is  2  feet  6  inches  in  diameter, 
constructed  of  steel  with  a  fire-brick  lining  41/* 
inchs  thick.  Garbage  wagons  are  driven  up  a 
ramp  onto  the  charging  floor,  dump  their  gar- 
bage and  drive  out  the  rear  door  and  around  the 
building  to  the  main  entrance  to  the  property. 
The  garbage  is  raked  from  the  floor  into  the 
charging  chutes  in  the  quantities  desired. 

The  contract  for  the  incinerator  was  a  very 
simple  one.  It  required  that  the  company  furn- 
ish a  "standard  brick  incinerator  of  the  Nye 
Odorless  Crematory  Company,"  the  city  furnish- 
ing the  site  and  removing  all  trees,  rock,  etc.,  and 
making  the  site  ready  for  building  operations, 
grading  and  making  the  necessary  roadways. 
The  company  agreed  to  demonstrate  that  the 
plant  has  a  capacity  of  20  to  25  tons  of  "average 
city-run  garbage,  trash,  waste  paper  and  dead 
animals  per  day."  For  making  the  test,  the  city 
was  required  to  deliver  to  the  crematory  such 
available  city-run  garbage,  etc..  and  fuel  (if 
needed)  as  was  necessary  for  testing  the  crema- 
tory, and  also  to  furnish  the  services  of  two  men 
so  that  the  company's  representative,  w-hile  test- 
ing out  the  crematory,  could  teach  the  city's 
operators  how  to  use  and  operate  it.  The  com- 
pany guaranteed  the  crematory  to  burn  the 
matters  named  "without  obnoxious  odors  from 
furnace  or  smokestack,  when  operated  according 
to  direction."  It  agreed  to  furnish  and  equip  the 
building  and  incinerator  in  120  days,  but,  owing 
to  certain  conditions  beyond  the  control  of  the 
contractor,  it  required  about  two  weeks  longer 
to  complete  it.  The  commissioner  of  Public 
Works  seems  to  be  thoroughly  satisfied  with  the 
plant,  which  has  now  been  in  operation  for  sev- 
eral weeks. 


Accounting  Forms  on  Construction  Work 

By  Allen  Henry  Wright 


Methods  followed   on  the  municipally 
owned  project  at  Barrett  Dam,  in  Cali- 
fornia. 


Among  the  many  problems  to  be  handled  upon 
any  large  construction  project  is  that  of  mess 
accounting,  and  this  is  true  whether  the  project 
is  being  carried  through  under  contract  or  by 
day  labor  under  a  general  superintendent. 

One  of  the  chief  construction  jobs  now  in 
progress  in  Southern  California  is  that  at  the 
Barrett  damsite,  on  the  water  conservation  sys- 
tem belonging  to  the  city  of  San  Diego.  The 
hydraulic  engineer  in  charge  of  the  work  is  H. 
N.  Savage,  who,  in  1919,  completed  the  new 
Lower  Otay  dam,  also  on  the  municipal  water 
system,  and  who  had  been  employed  on  many 
large  projects  throughout  the  southwest  and  the 
northwest. 


The  lower  Otay  dam  had  been  started  under  a 
contract,  but  the  contractor  failed  to  make  satis- 
factory progress  and  the  job  was  taken  from  him 
and  completed  under  Mr.  Savage's  direct  control. 

When  the  million  dollars  was  voted  for  the 
construction  of  the  Barrett  dam.  it  was  decided  by 
the  Common  Council  of  San  Diego  to  carry  on 
the  work  by  day  labor  rather  than  under  a  con- 
tract, and  Mr.  Savage  was  continued  in  the  city's 
employ  as  hydraulic  engineer. 

Upon  the  Rarrctt  dam  project  a  system  of  ac- 
counting forms  which  had  been  in  vogue  at  the 
Lower  Otay  work  was  continued,  with  improve- 
ment?.  and  as  these  forms  have  proved  so  sat- 
isfactory here  it  is  believed  that  they  may  be 
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adaptable  to  other  large  projects  in  the  country. 
The  Barrett  dam  project  being  wholly  a  munici- 
pal matter,  the  forms  in  use  there  are  naturally 
inter-departmental  in  their  nature,  but  the  gen- 
eral idea  can  be  carried  out  on  any  contracting 
job. 

On  this  project  the  chief  steward  submits  a 
daily  mess  report  (see  Form  N'o.  7)  covering  the 
five  meals  served  during  the  twenty-four  hours 
(the  job  being  carried  on  under  two  shifts),  his 
form  card  showing  the  number  of  men  served  at 
each  meal,  whether  at  the  $1.15  or  the  $1.25  per 
day  rate,  the  number  of  meals  served  the  mess 
force,  the  names  of  guests  served  and  the  num- 
ber of  meals  served  them  and  the  account  to 
which  their  meals  arc  to  be  charged. 

The  chief  clerk  on  the  project  keeps  a  con- 
tinuous inventory  of  mess  stock,  and  prepares  a 
monthly  statement  showing  the  range  in  prices 
and  the  cost  per  meal  per  capita.  From  his  May 
report,  for  instance,  it  is  found  that  a  total  of 
5.870  meals  bringing  in  revenue  and  1,294  meals, 
non-revenue  returning,  were  served,  making  an 
average  of  1,058  meals  served  per  mess  employee. 

The  unit  cost  per  meal  served  during  May  was 
$.4108,  which  showed  a  net  loss  per  meal  of 
$.0214.  In  computing  the  cost  per  meal,  the 
following  enter  into  the  total :  Supplies,  food. 
$.2973;  supplies,  fuel  and  miscellaneous,  $.0075; 
freight  and  handling,  $.0101 ;  labor,  $.0818;  over- 
head. $.0047;  depreciation  (estimated  on  a  basis 
of  writing  off  full  cost  of  mess-house  and  equip- 
ment during  the  life  of  the  project),  $.0094.  The 
actual  revenue  received  for  each  meal  served  is 
$.3894 ;  and  this  being  an  established  price,  there 
is  a  variation  from  month  to  month  in  the  loss 
or  gain  per  meal  served,  accordingly  as  the  price 
of  food-stuffs  advances  or  drops. 

It  is  interesting,  in  this  connection,  to  note  the 
fluctuation  in  these  prices  during  the  period  be- 
tween December,  when  the  work  on  the  project 
was  started,  and  Mav.  Sugar  showed  an 
advance  of  110%:  flour,  14%  ;  potatoes  117%; 
condensed  milk,  a  decrease  of  25% ;  beef,  in- 
crease of  10%  :  ham,  27%  ;  bacon,  25% ;  maca- 
roni, 15r;  ;  butter,  decrease  of  13%  ;  eggs,  a  de- 
crease of  33%. 

In  connection  with  the  Barrett  project  there 
is  conducted  a  commissary  store,  and  the  men  in 
charge  of  this  make  a  daily  report  through  the 
chief  clerk,  showing  cash  on  hand  and  the  re- 
ceipts from  various  sources,  with  a  balance 
struck  at  the  close  of  each  day's  business.  (See 
Form  No.  10.) 

Each  man  on  the  project  has  an  individual  card 
in  the  office  records,  and  to  it  are  posted  each 
day  a  record  of  hours  worked,  as  shown  by  the 
time  keeper ;  the  rate  of  pay,  deductions  for 
board,  rent  of  room,  ticket-books  for  use  at  com- 
missary, transportation,  etc.  (Form  No.  21)  If 
an  employee  terminates  his  services  before  the 
regular  bi-weekly  payroll  goes  into  the  office  of 
the  citv  auditor,  he  is  given  a  special  card  (Form 
No.  27)  which  he  can  present  for  immediate  pay- 
ment. This  card  shows,  in  condensed  form,  the 
jjhn  which  appear  on  the  serial  card  in  the 
office  of  the  chief  clerk  on  the  project.  There 


is  also  a  form  (No.  28)  which  each  employee 
must  present  to  the  city  auditor  in  any  case  be- 
fore he  can  draw  the  money  set  out  on  the  regu- 
lar payroll.  This  guards  against  any  unauthor- 
ized person  calling  for  a  pay  warrant  due  an 
employee. 

Throughout  every  phase  of  the  Barrett  -project 
are  used  forms  of  one  kind  or  another,  but  every 
one  has  its  purpose  and  value.  Among  these 
other  forms  are  those  kept  for  daily  reports  by 
the  powderman  in  charge  of  explosives  (Form 
No.  3)  and  the  foreman  of  the  stables  ( Form 
No.  2.) 

With  the  use  of  all  of  these  forms  and  the 
tabulations  which  can  be  compiled  from  them, 
there  is  at  hand,  on  a  moment's  notice,  any  in- 
formation as  to  the  cost  of  the  project  as  it  ad- 
vances, knowledge  of  which  might  be  desired  by 
any  city  official.  When  once  systematized,  the 
work  of  handling  the  forms  becomes  but  a  part 
of  the  routine  of  the  day,  with  results  of  great 
value,  especially  where  a  project  is  being  carried 
on  under  a  specified  bond  issue,  with  that  issue 
the  limit  for  expenditures  for  the  eatire  work. 


DESCRIPTION  OF  FORMS 

Form  No.  2--  Team  Report.  This  contains  the  date 
and  eight  vertical  column*,  four  headed  A.  M  and 
lour  P.  M  Each  of  these  four  contains  the  column 
heads  "Job  No.,"  "No.  Head,'*  "No.  Hours,"  4th 
column  blank. 

There  are  six  blank  horizontal  lines,  followed  by 
one  for  "Idle"  horses  and  an  eighth  line  for  "Totals." 
Under  this  a  "Feed  Report"  containing  four  columns 
headed  "On  Hand."  "Recel 


tecelvert,"  "Fed, 


'Balance, 
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with  two  horizontal  lines  "Barley-   No.  of 
"Hay — No.  of  Bales."    This  is  signed  by  the  foreman. 

Form  No.  3 — "Dally  KxpltMive*  Koport."  This  is 
divided  into  three  parts,  "Kxpluftfve*  I'ncd"  and  "Kx- 
ploHlve*  K<  reived."  The  first  contains'  columns 
headed,  "Job  No.,"  "40fr,"  "5fc."  "BlastinR  Cap*," 
Fuse."  •  Exploder*."  Under  "K*plo«ive»  Iteceived" 
are  the  same  headings,  except  that  the  first  column 
Is  headed  "Requisition  No."  This  is  followed  by 
Remarks,  date  and  signature  of  powder  man. 

Form  No.  7— "Mess  Report."  This  is  divided  into 
two  vertical  sections,  one  for  recording  the  number  of 
meals  and  the  other  the  gueste  served.  The  former 
contains  rour  columns  headed  "$1.15  Meals,"  "$1.2u 
Meals,"  "Mess  Force"  and  "Total";  with  space  for 
recording  the  number  for  each  of  Hie  five  meals  in- 
dicated as  A.  M.,  Noon.  Afternoon.  F.  M.  and  Night, 
nud  a  total  footing.  Under  the  heading  of  "kuchI.s"  1b 
entered  the  "Name."  "Meal"  and  "Account." 

Form  No.  10 — "Daily  Commissary  Itc|>ort."  This 
contains  two  columns,  one  for  items  and  the  other 
for  totals,  with  horizontal  lines  for  each  of  the  follow- 
ing: "Cash  on  Hand,"  "Cahli  Receipts — Commissary," 
Pool,"  •Barber,"  "Charge  Items,"  "Coupon  Re- 
ceipts." "Total  Sales."  "Total  Cash."  "Cash  Turned 
in,"  "Coupon  Redemptions."  "Total  Credits.'"  "Cash 
on  Han  '  Tin  cash  on  ir  n<i  .it  Hi.  |».  intiniiir  ami 
end  or  the  day,  total  cash  and  total  credits,  and  bar- 
ber, are  entered  in  the  total  column,  the  others  in 
the  item  column. 

Form  No.  L'.s  Auditor's  order.  This  contains  the 
date  followed  by  the  words:  "H.  L.  Moody.  Auditor: 

Please  pay  bearer  whose  signature 

Appears   below,  the  amount   due  him   on    pay  roll 

No  Pnge  No  Line  No  

This  is  followed  by  an  itemized  statement  with  the 
following  items:  "Net  payroll  amount  due."  "I^ess 
rurther  deductions  from  warrant  for  Meals."  -Bus." 
'  Miscellaneous:"  "Total  deductions  from  warrant," 
"Net  amount  due  payee."  At  the  bottom  is  space  for 
signature  of  the  chief  clerk  and  of  the  payee. 


Reinforcement  Hoist* 

For  the  handling  of  more  than  500  tons  of 
reinforcing  steel  and  more  than  200,000  feet  of 
lumber  used  in  the  construction  of  the  <>0  x  700- 
foot  5-story  "Victory"  building  at  Johnson  City, 
New  York,  there  was  installed  a  12  x  5  foot 
wooden  hoisting  tower  with  a  pair  of  vertical 
guides  off-set  about  18  inches  on  centres  from 
the  corner  posts  r>f  the  12-foot  outer  space  of 
the  tower. 

*r'xcerpl  of  artir'e  in  the  <'<mtrmrt»rt  Attn,  by  C.  ..I. 
d  ip  I.  <-'!>. Iru.-tlon  milliner,  TompMin  &   Binger  Kngl- 
m-cr>  ft  c  Ntrnvturo.  Syracuse!  N.  V. 
3  j  b- Spaced  «l 
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The  carrier  consists  of  an  inclined  3  x  14-foot 
platform  mounted  on  the  top  of  a  braced  frame- 
work that  engages  the  hoisting  guide.  The  long 
units  of  steel,  timber  or  other  material  that  are 
placed  on  the  platform  may  project  beyond  it  at 
both  ends  and  are  securely  retained  in  the 
V-shapc  space  between  the  platform  and  the 
space  of  the  tower,  besides  being  secured  at  the 
lower  part  by  the  15-inch  loose  leaves  of  strap 
hinges  fastened  to  the  platform. 

The  hoist  line  is  attached  to  the  lower  part  of 
the  platform  framework  so  that  it  can  elevate  the 
platform  above  the  sheave  over  which  the  cable 
returns  to  the  hoisting  engine  and  thus  raise  the 
platform  to  the  top  of  the  tower  to  register  with 
the  projecting  side  of  inclined  skids  which  cap 
the  tower.  On  reaching  this  position,  the  lose 
leaves  of  the  strap  hinges  automatically  revolve 
down  into  contact  with  the  tops  of  the  skids, 
release  the  material  on  the  platform,  permitting 
it  to  slide  on  steel  bearing  strips  and  be  dis- 
charged over  the  skids  to  the  required  position 
in  the  building. 

The  tower  may  be  designed  so  that  a  concrete 
bucket  can  be  hoisted  inside  while  the  steel  hoist 
is  operated  outside. 


R.tlt4  Blotk 
hoist  I  ok  REINFORCING  STt.KI. 


V.  R.  Bureau  of  Labor  Statistics  reports  a 
decrease  in  number  of  employees  on  payrolls  of 
10  out  of  14  representative  industries  in  \ugust, 
IV'20,  as  compared  with  July;  automobile  indus- 
try showed  decrease  of  10  per  cent;  woolen  in- 
dustry, 6  per  cent:  leather  industry,  5  per  cent; 
car  building  showed  increase  of  3.S  per  cent  anil 
paper  making  1.5  per  cent.  This  should  release 
men  for  employment  on  construction  work 

lee  Cores  for  Coneretr 

A  novel  suggestion  has  been  made  that  hollow 
concrete  be  constructed  with  ice  cores  that  will 
automatically  remove  themselves  after  the  con- 
crete has  set,  by  melting  and  draining  through 
small  outlets  left  for  the  purpose.  If  successful, 
this  would  permit  the  construction  of  practically 
closed  concrete  chambers  and  eliminate  difficult 
and  costly  stripping  of  the  interior  form-.  The 
presence  of  the  water  would  probably  he  bene- 
ficial rather  than  injurious  in  that  it 
would  promote  the  satisfactory  hard- 
ening of  the  concrete. 

Theoretically  the  suggestion  seems 
possible  and  might  be  practical  as 
well  in  latitudes  where  there  i-  avail- 
able an  unlimited  supply  of  thick  ice 
to  be  had  for  the  cost  of  cutting  and 
handling.  With  ice  at  such  prices 
as  it  commands  in  most  American 
cities  ami  requiring  to  be  hauled,  as- 
sembled and  fitted  in  position,  it  is 
doubtful  whether  much  practical  use 
could  be  made  of  it  for  thi>  purpose 
in  large  construction. 

There  are,  however,  various  cases 
in  which  it  might  prove  exceedingly 
advantageous,  as  for  instance,  iii 
-    '  -    -—ill  hollow  blocks  for  spe- 
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rial  -tructurcs  when-  it  is  desired  to  have  an  in- 
accessible hollow  interior  that  would  justify  con- 
siderable expense  in  providing  a  self-eliminating 
cue.  For  construction  where  a  large  hollow 
space  is  required,  interior  forms  might  perhaps 
in  some  cases  be  built  with  walls  of  ice  laid  up 
like  st«me  masonry,  cementing  itself  together  and 
braced  occasionally  by  ice  struts,  construction  of 
this  sort  having  proved  feasible  and  strong  in 
the  building  of  various  Ice  Palaces  at  Montreal 
and  St.  Paul.  One  thing  is,  however,  certain 
namely  that  such  forms  for  cores  do  not  possess 
the  advantage  of  steel  forms  for  repeated  re-use. 

War  Construction 
Justified 

The  reports  dealing  with  the  expenditures 
of  the  War  Department  on  war  contracts 
were  reviewed  by  the  Bulletin  of  the  As- 
sociated General  Contractors,  which  re- 
view is  abstracted  below. 


The  August  bulletin  of  the  Associated  General 
Contractors,  reviewing  the  "Graham"  report  of 
the  select  committees  on  expenditures  in  the  War 
Department  that  accused  the  contractors  for 
much  of  the  important  emergency  work  of  in- 
efficiency and  dishonesty,  analyzes  it  and  the  re- 
port of  the  non-partisan  Board  of  Review  of  Con- 
struction, which,  although  received  by  the  gov- 
ernment August  M),  1919,  long  before  the  Graham 
report  was  written,  was  not  made  public  until 
August,  1920. 

I  hi-  Board's  report  which  was  made  by  emi- 
nent disinterested  engineers  gives  praise  and  ap- 
preciation to  the  contractors  tor  their  loyal  serv- 
ice-. The  400-page  report  itself  is  a  record  and 
analysis  of  construction  policy,  of  great  value 
id  engineers  and  architects. 

The  principal  charges  of  the  Graham  report 
are:  that  the  chairman  of  the  Emergency  Con- 
struction Committee  of  the  Council  of  the  Na- 
tional Defense  showed  favoritism  in  the  selection 
and  rejection  of  contractors:  that  the  chairman 
mid  .-ommittee  wasted  $80,000,000  by  the  rejec- 
tion of  the  competitive  bids  system  and  the 
adoption  of  1 1n  cost-plus-percentage  form  of  coti- 
ira.t-  that  encouraged  inefficiency,  the  waste  of 
materials,  the  dragging  of  work  from  job  to  job, 
petly  graft,  and  the  payment  of  exorbitant  fees 
to  contractors. 

The  Hoard  °f  Review  strongly  recommended 
the  employment  of  the  most  experienced  person- 
nels -ecurablc,  irrespective  of  business  con- 
nection-, and  that  large  discretion  and  authority 
should  be  granted  to  them.  It  found  that  such 
construction  work  so  placed  was  done  with  re- 
markable speed,  was  superior  in  quality,  was 
characterized  by  economy  of  design,  and  was  as 


economically  performed  as  the  requirements  for 
speed  and  other  war  conditions  permitted. 

Great  care  was  taken  in  the  selection  of  con- 
tractors an  J  through  data  selected  from  ques- 
tionaires  covering  the  magnitude  and  kind  of 
work  they  executed,  number  of  men  employed, 
their  financial  resources  and  the  reports  from 
banks,  financial  agencies,  customers  and  confiden- 
tial sources,  a  list  of  3.500  contractors  was  form- 
ed from  which  the  most  desirable  were  selected 
to  execute  the  work.  These  were  chosen  with  re- 
gard to  a  list  of  ultimate  requirements,  all  of 
which  had  to  be  met  and  which  included  two 
v  eat  s  of  successful  contracting  experience,  the 
excavation  of  a  $500,000  contract,  performance  of 
work  similar  to  that  under  consideration,  pos- 
session of  plant,  proof  of  a  capable  organization, 
use  of  an  accounting  system  satisfactory  to  the 
government  auditors,  the  filling  of  a  sworn  state- 
ment of  the  work  executed  within  the  past  two 
years,  and  the  names  and  addresses  of  owners, 
engineers  and  architects  in  charge. 

The  finding  of  the  Board  of  Review  that  the 
use  of  the  cost-plus  form  of  contract,  if  properly 
developed,  is  well  justified  and  that  it  contributed 
to  the  success  of  the  emergency  construction  pro- 
gram which  could  not  probably  have  been  per- 
formed as  well  and  quickly  without  it  or  its 
equivalent,  was  practically  endorsed  by  the  re- 
port of  a  special  committee  of  the  presidents  of 
the  five  great  technical  societies,  the  General 
Contractors  Association,  and  the  American  Fed- 
eration of  Labor  and  building  construction  em- 
ployes, who  unanimously  recommended  the  use 
of  this  form  of  contract,  as  equitable  in  operation 
and  advantageous  to  the  government. 

The  inefficiency  of  labor  was  attributed  to  the 
shortage  of  good  labor,  the  use  of  Moating  labor, 
to  the  impossibility  of  penalizing  inefficiency, 
and  to  the  impossibility  of  carefully  selecting 
men.  The  high  cost  of  labor  was  due  in  large 
degrees  to  the  necessity  for  overtime  and  the 
difficulties  in  keeping  the  men  on  the  job. 

Several  investigations  of  specific  materials 
showed  that  the  carefully  recorded  waste 
amounted  to  about  6  to  10  per  cent.  The  normal 
waste  of  lumber  on  work  of  this  character  was 
fixed  at  10  per  cent.  As  lumber  formed  the 
largest  item  of  material  used  in  camp  and  canton- 
ment construction,  it  is  considered  representa- 
tive of  other  materials.  The  committee  found 
that  it  was  often  thought  to  be  for  the  govern- 
ment'- interest  to  keep  together  and  transfer  to 
new  work,  the  organization  of  a  contractor  and 
government  constructing  officer  that  had  already 
secured  good  results,  thus  disposing  of  the  charge 
of  dragging  the  work  along  to  employ  the  con- 
tractor's forces. 

The  hoard  found  that  there  was  very  little  evi- 
dence of  deliberate  plans  to  cheat  or  defraud  the 
government,  the  percentage  being  sub-normal. 

For  the  16  national  cantonments,  it  was  esti- 
mated that  the  contractors'  fee  averaged  less 
than  2  per  cent  net  profit,  an  amount  that  was 
still  farther  reduced  by  federal  taxation.  For  the 
much  less  costlv  national  guard  camps,  the  aver- 
age fee  w  as  6.88  per  cent  of  the  cost,  and  on  some 
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6f  the  larger  project*,  the  gross  fee  of  the  general 
contractor  \va>  StOUt  1  i  per  cent,  from  which  he 
had  to  meet  his  own  expenses  and  taxes. 

That  the  money  was  well  expended  is  obvious 
from  the  fact  that  the  total  cost  of  the  canton- 
ments was  about  $200,000,000,  and  as  the  average 
daily  cost  of  the  war  to  the  United  States  was 
about  $30,000,000,  the  total  cost  was  justified  had 
it  shortened  the  war  by  only  one  week.  They 
were  actually  completed  in  time  to  give  service  of 
inestimable  value  during  the  winter  of  191/  and 
1918.  Without  the  extreme  rapidity  of  construc- 
tion, it  is  believed  that  the  housing  would  have 
been  greatly  delayed  and  with  it  the  embarka- 
tion of  American  troups,  forming  a  condition  that 
might  have  seriously  influenced  the  issue  of  the 
war. 


San  Francisco's  Municipal  Railways 

The  following  letter  has  been  received  from 
Paul  Kliel.  director  of  the  San  Francisco  Bureau 
of  <  iovernmcntal  Research,  "an  incorporated,  non- 
partisan citizens'  agency  to  study  public  business, 
co-operate  with  officials,  and  specifically  work  for 
economy  and  efficiency  in  municipal  affairs." 

My  Dear  Sir 

In  your  issue  of  September  4th  I  note  an  article  in 
regard  to  the  San  Fransco  Municipal  Railways.  The 
result*  of  last  year's  operation  actually  show  a  rash 
deficit  after  the  |tayment  of  operating  expenses,  bond  in- 
terest and  redemption,  depreciation  and  accident  reserve 
and  other  expenses,  of  slightly  in  excess  .if  $1<s,000.  The 
charter  of  the  city  requires  the  road  to  show  in  the 
operating  statements  certain  so-railed  comparison  charges. 
These  charges  are  those  whirh  the  road  would  l>e  required 
to  pay  if  it  were  operated  under  private  management. 
They  amount  to  something  in  excess  of  (M&MQ  per 
annum.  In  other  words,  if  the  road  had  been  privately 
operated  the  loss  for  the  nast  year  would  have  been  in 
execu  of  $2^o,(K»o. 

There  has  really  been  no  agitation  in  San  Francisco 
for  the  installation  of  one-man  cars.  The  failure  to  put 
them  on  is  not  due  at  all  to  the  fear  of  the  supervisors 
that  a  considerable  number  of  employes  would  have  to 
be  discharged,  but  is  due  entirely  to  the  fact  that,  with 
one  or  two  exceptions  on  extremely  short  and  unimportant 
lines,  the  nature  of  the  territory  traversed  by  the  city 
lines  is  such  that  the  use  of  one-man  cars  would  be 
inadvisable. 

The  statement  that  fares  are  not  raised  because  it  would 
increase  the  income  of  the  privately  operated  company 
which  would  not  raise  their  fares,  is,  I  believe,  entirely 
erroneous.  The  privately  operated  United  Railroads  would 
tie  more  than  glad  of  an  opportunity  to  raise  their  fares. 
MM  their  loss  far  exceeds  that  of  the  city.  They  do  nut 
feel,  however,  that  they  can  apply  to  the  Railroad  Com- 
mission for  an  increase  until  the  city  has  made  the  first 
move. 

Finally,  although  it  is  true  that  certain  amount  of 
money  has  l>ccn  transferred  from  the  Depreciation  Fund 
to  the  Operating  Fund,  in  order  to  care  fur  the  increased 
pay  of  platform  men  granted  more  than  a  year  ago.  the 
past  a: -cumulation  in  the  Depreciation  Fund  has  not 
been  affected:  and  on  account  of  the  method  of  accumu- 
lating the  Depreciation  Fund  as  a  percentage  of  gross 
ojierating  revenue,  with  the  steadily  increasing  revenue, 
the  amount  actuallv  transferred  to  tin  operating  account 
ha«  not  materially  affected  the  amount  which  formerly 
should  be  in  the  Depreciation  Fund. 

A  recent  proposal  to  raise  the  platform  men  to  $r..nn 
per  day.  and  to  secure  the  additional  revenue  from  the 
Depreciation  Fund,  wa->  denied,  and  I  believe  it  is  now 
generally  recognised  that  if  am  increase  in  wages  to  the 
platform  men  is  to  he  paid,  it  must  come  through  an 
increase  in  fare. 

Vcrv  truly  yours, 

PAUL  KLIEL,  Director. 


Driving  Long  Battered 
Piles 


Steam  hammer  in  short  swinging 
leads  suspended  from  derrick  boom. 

In  the  construction  of  the  barge  canal  terminal 
in  Flushing  Ray,  Rushing,  Long  Island,  the  Mc- 
Harg-Parton  Company.  New  York,  have  driven 
a  large  number  of  long  foundation  piles,  includ- 
ing several  hundred  spur  piles  17  to  19  inches 
in  diameter  and  80  to  85  feet  long,  which  arc 
inclined  about  two  horizontal  to  six  vertical. 

They  are  driven  to  an  average  penetration  of 
55  feet  through  clay  and  mud  strata  to  bearing 
in  a  heavy  blue  clay,  without  the  use  of  a  pile- 
driving  tower  or  the  elaborate  mechanism  often 
employed  for  driv  ing  battered  piles. 

The  water  is  14  feet  deep  at  low  tide  and  20'/i 
Feet  deep  at  high  tide,  and  the  piles  have  a  0-foot 
CUt-off  making  an  approximate  total  of  26/ j  feet 
which  is  not  driven.  Subtracting  this  amount 
from  the  pile  length  gives  the  penetration  of 
53#  to  58'  ;.  feet. 

The  piles  are  set  in  position  by  a  floating  der- 
rick and  penetrate  the  mud  sev  eral  feet  by  tin  ir 
own  weight.  The  tops  are  guyed  and  pulled 
into  position  giving  approximately  the  required 
;utgle.  at  which  they  are  maintained  by  the  guy 
ropes  while  the  pile  is  driven  by  NO.  7  Mi  Kier- 


STEAM  HAMMER  AND  WAYS  ATTACHED  TO  PILE  TOP 
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nan- Terry  double-acting  .steam  hammer  making 
about  2-5  strokes  per  minute.  The  hammer 
Weighs  5,000  pounds  and  the  striking  part  weighs 
S00  pounds,  giving  it  a  high  efficiency  which 
drives  the  piles  at  an  average  rate  of  32  in  one 
K-hour  shift.  The  refusal  point  was  when  the 
piles  had  been  driven  so  they  would  not  move 
Over  1  inch  under  100  blows  of  the  hammer  w  ith 
Steam  pressure  at  90  to  100  pounds. 

The  pile  hammer  operates  in  a  pair  of  6  x  6- 
inch  swinging  timber  leads  or  guides,  with  2-inch 
planking  extending  about  8  feet  below  the  butt 
of  the  pile,  thereby  affording  a  better  support  for 
same.  The  leads  and  hammer  are  handled  by  a 
hoisting  tackle  operated  from  the  end  of  a  78- 
foot  derrick  boom,  which  is  very  quickly  adjust- 
ed to  the  required  position  for  successive  piles. 
The  swinging  leads  were  not  attached  to  the  top 
of  the  pile  but  were  suspended  from  a  direct  line 
in  such  a  manner  that  they  maintained  the  de- 
sired inclination  at  which  the  pile  was  to  be 
driven.  The  hammer  was  also  free  to  work  up 
and  down  in  the  short  leads.  At  the  bottom  end 
of  the  leads  there  was  a  half  round  iron  strap 
which  permitted  of  the  leads  being  pulled  up 
against  the  pile  so  that  they  centered  with  the 
pile  top  for  driving. 

The  efficiency  of  the  driving  is  demonstrated 
by  the  fact  that  several  piles  of  similar  lengths 
and  character  in  the  same  locality  that  had  been 
driven  to  refusal  with  a  3.o00-pound  drop  ham- 
mer were,  after  they  had  set  for  more  than  six 
weeks,  driven  about  1  foot  deeper  by  the  ham- 
mering above  described. 


DKIVIVi,  -M  K   Mt.ES  WMIIOl'T  TOW  KK     IIAMMF.R  SI  S 
PCXDEU  1-KO.M  DKKKK  K  BOOM 


This  unique  method  of  operating  the  hammer 
was  designed,  constructed  and  operated  by  J.  S. 
Mosher,  superintendent  of  Mc Harg- Barton  Com- 
pany, New  York,  contractors  for  the  work. 


Motor  Fire  Apparatus  ami  Fin-  Stations 

In  his  report  for  the  year  1919,  the  superin- 
tendent of  the  Department  of  Public  Sat'tey  of 
Kaston,  Pa.,  W.  P.  Strickland,  cites  several  in- 
stances in  support  of  his  contention  that  the  use 
o!  motor  lire  apparatus  by  that  city  permits  a  re- 
duction in  the  number  of  tire  stations  that  were 
used  when  horse-drawn  apparatus  was  relied 
upon  exclusively.  He  states  that  "The  equip- 
ment carried  by  a  modern  motor  apparatus  is 
equal  to  that  formerly  carried  on  three  pieces 
of  the  old  style  horse-drawn  apparatus,  to  say 
nothing  of  the  greater  advantage  of  reaching  the 
scene  of  the  fire  more  quickly.  Besides  that, 
every  fireman  responding  to  an  alarm  goes  into 
active  service  the  instant  he  reaches  the  scene. 
No  time  is  lost  in  looking  after  the  horses,  as 
was  the  case  in  former  days.  Any  portion  of 
the  city,  as  comprised  within  its  present  limits, 
can  be  reached  by  apparatus  from  the  central 
station  in  five  minutes. 

The  records  show  that  in  the  case  of  alarms 
from  the  furthest  possible  locations  in  one  sec- 
tion of  the  city,  apparatus  reached  the  box  and 
sent  backtaps  in  seven  minutes  in  one  case  and 
ten  minutes  in  another  after  the  alarm  had  been 
sent  in.  From  the  furthest  box  in  another  sec- 
tion backtaps  were  sounded  within  nine  minutes, 
and  the  longest  period  from  the  furthest  box 
in  still  another  direction  was  six  minute*. 

'It  having  been  shown  that  the  motor  appara- 
tus is  capable  of  reaching  each  and  every  part 
of  the  city  within  a  very  short  period,  the  ne- 
cessity of  maintaining  as  many  stations  as  we 
now  have  is  not  apparent.  By  the  elimination 
of  two  stations  we  would  save  annually  about 
$2,500,  which  would  meet  the  salaries  of  two 
additional  permanent  men."  He  recommends 
that,  in  addition  to  eliminating  two  stations,  the 
call-men  be  dispensed  with,  as  being  unneces- 
sary ;  in  which  case  these  two  savings  would 
permit  the  adoption  of  the  two-platoon  system. 


Wain  Pollution  Law  of  Rhode  Island 

Beginning  September  1st  there  went  into 
effect  in  Rhode  Island  a  new  law  enacted  by  the 
latest  legislature  to  regulate  and  prohibit  the 
pollution  of  inland  and  tidal  waters  of  the  state. 
The  act  created  a  Board  of  Purification  of  Wa- 
ters which  will  have  practically  unlimited  power 
in  investigating  complaints  of  pollution  of 
waters  (except  in  the  case  of  potable  waters)  and 
compelling  the  installation  of  such  systems  or 
means  of  preventing  pollution  as  it  may  deem 
advisable.  W  hile  in  the  past  the  courts  have 
invariably  granted  the  relief  sought  from  im- 
proper use  of  streams,  the  laws  have  not  been 
considered  satisfactory  and  hence  the  new  laws 
and  the  board  to  enforce  them. 
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Water  Metering  in  Watertown 

The  water  department  of  Watertown,  N.  Y., 
has  started  the  installation  of  2,000  meters  which 
they  hope  to  have  completed  by  the  end  of  this 
year,  500  of  them  having  already  been  installed. 
The  superintendent  of  the  department,  J.  W. 
Ackerman,  reports  that  the  meters  have  already 
reduced  the  average  daily  consumption  of  water 
by  a  million  gallons  a  day.  comparing  the  record 
for  August.  1920,  with  the  first  seven  months  of 
this  year  and  also  with  August,  1919,  the  con- 
sumption having  been  but  little  over  five  million 
gallons  a  day  in  August,  1920,  while  it  was  6.450,- 
000  gallons  in  August,  1919..  It  is  expected  that, 
as  the  number  of  meters  increases,  the  decrease 
in  consumption  will  continue  and  that  by  Janu- 
ary of  1921  the  consumption  will  drop'  to  an 
average  o/  four  million  gallons  a  day  or  less. 

This  lowering  of  consumption  reduces  the  cost 
not  only  of  pumping,  but  also  of  chemicals, 
which  cost  about  $8  per  million  gallons  of  wa- 
ter treated. 


Water  Works  Department  Aid*  City  Finances 

In  his  report  for  the  year  ending  January  5, 
1920,  Samuel  F.  Hassler,  superintendent  of  the 
Bureau  of  Water  and  Light  of  Harrisburg.  Pa., 
reports  that  the  water  department  from  its  re- 
serve fund  appropriated  $11,500  for  the  aid  of 
other  city  bureaus  which  were  temporarily  em- 
barrassed, the  Bureau  of  Fire  receiving  $4,000, 
Bureau  of  C  ity  Electrician,  $4,000,  Bureau  of  Ash 
and  Garbage  Inspection.  $3,500.  An  ordinance 
was  passed  permitting  this  appropriation  with 
the  understanding  that  the  amount  was  to  be 
returned  to  the  reserve  fund  of  the  water  depart- 
ment at  an  early  date. 

Municipal  Horseshoeing  in  \\  althain 

Waltham.  Mass.,  maintains  a  blacksmith  shop 
where  is  done  all  the  horseshoeing  and  black- 
smith work  of  all  the  city  departments.  During 
1919  the  blacksmith  was  engaged  1.032  hours  at 
work  oilier  than  horseshoeing  for  the  Street  De- 
partment and  464  hours  for  other  departments, 
while  presumably  the  rest  of  his  time  during  the 
year  was  employed  in  horseshoeing.  Four  hun- 
dred and  eight  horses  were  shod  at  a  total  cost 
of  S975.  this  involving  the  placing  of  1,084  plain 
shoes.  20  bar  shoes,  20  drive  calk  shoes.  16  rubber 
pads.  313  leathers,  48  shoes  reset  and  58  shoes 
sharpened. 

Kefnse  Collection  in  Waltham 

In  Waltham.  Mass.,  the  Street  Department  col- 
lects the  ashes  and  refuse.  Ashes  are  collected 
weekly,  a  given  day  being  assigned  for  the  work 
in  each  ward.  During  1919  the  department  used 
for  this  work  Autocar  trucks  for  166"  g  days,  a 
Kelly-Springfield  truck  2'j  days,  double  teams 
511  ^ s  days,  and  single  teams  9  days.  The  Kelly- 
Springfield  truck  collected  'X>  cubic  yards  in  12 
loads,  the  Autocar  trucks  6.591  cubic  yards  in 


In  the  collection  of  refuse,  the  first  four  days 
of  each  week  are  devoted  to  stores  and  factories 
and  the  last  two  days  to  collections  from  resi- 
dences. The  rubbish  is  collected  and  disposed  of 
at  a  dump,  where  it  is  sorted  and  the  paper  is 
baled  and  sold.  Two  men  are  employed  on  three 
public  dumps.  The  total  cost  of  labor  at  the 
dumps  for  the  year  was  $2,393.90. 


Highway  Construction  Prices 

The  State  Highway  Commissioner  of  North 
Carolina  has  issued  the  following  circular  lettei 
addressed  to  North  Carolina  Highway  Contrac- 
tors: 

"As  information  concerning  current  prices  in 
road  construction,  we  beg  leave  to  quote  below 
the  prices  on  which  we  have  recently  let  con- 
tracts in  this  State: 

Clearing  .-iml  Nrut.lung.  per  acre    $75.00      JISfl.00  tawou 

Common  fcxeavation,  cu.  yd  Uyi         .58  .55 

Morrow  Kxcavation.  cii,  yd   MVi         .5)1  .54 

Solid  Rack  Excavation,  tu   yd   1.90  2.2S 

Top  Soil  Surfacing,  cu.  yd  75  .72  .70 

15  in.  T.  C.  Pipe.  Lin.  Ft   2.10  ^00 

lit  in.  T.  £  Pipe,  I.in.  Ft   2.00         2.75  3.00 

J>  in.  T.  C.  Pine.  Lin.  Ft  

24  in.  Corrugated  Pine    3.00         4.00       4  00 

15  in.  Corrugated  Pipe    3.50 

IS  in.  Corrugated   Pipe    4  00 

Concrete  HcadwalL,  CUJM  H.  cu.  yd   35.00         30.00  30.00 

Or.e  Courae  Gravel  Surfacing,  cu.  vd   201 

Overhaul    01  .04  .04 

Concrete  Structures.  Cla»»  A   35.00 

Reinforcement   Steel   11 

Itolt.  a-.d  Plate.   U 


Convict  Labor  on  Kentucky  Highways 

The  State  Highway  Commission  of  Kentucky 
is  suing  the  State  Board  of  Charity  and  Correc- 
tion of  that  state  to  compel  it  to  honor  a  requisi- 
tion for  500  prisoners  to  work  the  roads  next 
year.  The  board  has  refused  to  comply  with 
such  a  requisition  on  the  ground  that  there  are 
no  more  than  sufficient  prisoners  to  fill  the  con- 
tracts with  prison  shops,  to  which  the  board  is 
bound  by  contracts  to  furnish  the  prisoners  de- 
sired to  the  extent  that  they  are  available.  As 
it  is  necessary  for  the  state  to  know  in  advance 
what  next  spring's  program  will  be.  this  suit  is 
brought  for  the  purpose  of  clearing  up  the  situ- 
ation. 

The  state  highway  engineer,  M.  S.  Boggs,  says 
that  the  commission  is  planning  to  establish  per- 
manent road  camps,  eight  camps  this  vear  hav- 
ing satisfied  him  that  prisoners  ean  be  employed 
successfully  in  highway  construction  at  a  cost  of 
$1.50  a  day.  The  commissioner  of  public  insti- 
tutions, Joseph  P.  Byers,  is  reported  to  desire  to 
avoid  the  expense  of  sending  the  men  out  early 
in  the  spring  and  returning  them  to  prison  in  thi 
fall,  as  well  as  the  disorganization  of  the  con- 
tractors' plans  by  filling  their  shops  for  five 
months  in  the  winter  and  then  leaving  them 
short-handed  for  the  other  seven  months. 

Contractors  at  present  have  less  than  two- 
1  birds  the  number  of  men  their  contracts  called 
for.  owing  partly  to  a  reduction  in  prison  popu- 
lation and  partly  to  the  fact  that  fifty  men  are 
working  on  the  roads  in  several  counties.  The 
state  has  contracts  for  1,625  men,  with  a  prison 


1,498  loads,  the  bottom-dump  carts  12.173  cubic 

vards  in  2.969  loads,  the  single  tip-carts  56  cubic  population  of  only  1,133,  of  which  10  per  cent  arc 
"yards  in  35  loads,  and  1.500  cubic  yards  were  required  for  duty  in  the  kitchens,  engine  rooms, 
collected  in  300  loads  by  double  sleds.  dining  rooms,  hospitals,  barber  shops  and  offices. 
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Municipal  Bunds  in  Demand 

The  demand  for  bonds  is  increasing,  and  con- 
sequently their  market  value,  and  municipal 
bonds  are  leading  the  entire  investment  market. 
During  September  the  market  quotations  on 
high-grade  city  and  state  bonds  advanced  as  much 
as  three  or  four  points  in  the  case  of  long-term 
issues.    Moreover,  the  last  few  weeks  have  seen 


a  falling  oft  in  the  volume  of  offerings  of  new 
issues  of  this  kind,  and  the  combined  effect  would 
seem  to  be  invitable  further  increase  in  value. 

Prices  of  materials  arc  going  down,  labor  is  be- 
coming more  abundant  and  reasonable,  and  the 
indications  are  that  construction  work  can  be 
carried  on  under  much  more  advantageous  condi- 
tions next  year  than  this. 

W  ith  these  conditions  prevailing  it  would  seem 
to  be  wise  for  cities  to  prepare  plans  now  for 
the  carrying  out  of  some,  at  least,  of  the  several 
public  works  projects  which  almost  every  com- 
munity has  been  postponing  since  the  beginning 
of  the  war. 


Factors  in  New  Construction 

Construction  work  which  is  to  be  undertaken  or 
continued  next  season  should  be  carefully  planned 
in  advance,  and  it  is  none  too  soon  now"  to  begin 
preparations  for  its  most  profitable  execution  and 
to  decide  what  kind  of  work  and  how  much  is 
to  be  attempted  and  the  methods  best  adapted  for 
it.  Before  undertaking  any  construction  work, 
consideration  must  be  given  to  the  class,  amount, 
conditions  of  execution,  the  nature  of  the  con- 
tract provision  or  type  of  contract,  and  payment, 
as  well  as  to  labor  and  materials  required,  and 
transportation  and  plant  to  be  installed,  all  of 
which  are  vital  factors  in  determining  success  or 
failure,  any  one  of  which  may  make  all  the  differ- 
ence  between  profit  and  loss. 

The  contractor  should  deliberately  plan  whether 
to  engage  in  road  construction,  buildings,  founda- 
tions, tunneling,  excavation,  concrete  work,  sew- 
ers, water  works,  or  any  other  general  tvpe  or 
special  class  of  construction,  according  to  his  ex- 
perience and  equipment,  and  bv  timely  prepara- 
tion can  usually  secure  the  most  advantageous 
sort  of  work  and  avoid  that  for  which  he  is  less 
experienced  or  which  is  less  profitable. 

The  amount  of  work  should  bear  a  suitable  ratio 
to  [,,s  resources,  equipment  on  hand  and  organ- 
ization, and  should  generally  not  be  great  enough 
to  extend  over  a  period  of  more  than  one  season 
or  one  year,  unless  provision  is  made  for  changed 
conditions  in  the  future.  The  payments  should 
of  course.  1,0  absolutely  certain  and  terms  should 
l>e  so  arranged  that  estimates  are  made  as  the 
work  advances  and  sufficient  to  cover  all  of  the 
labor  and  current  supplies,  leaving  the  contrac- 
tor s  assets  free  for  emergencies  and  the  purchase 
ol  plant  and  equipment.  Tf  possible,  thev  should 
•  >e  arranged  so  as  to  make  the  heavy  payments 
come  early  in  the  work  and  insure  the  actual  cost 
of  it.  leaving  a  small  and  diminishing  amount  of 
retained  percentage  for  final  payment. 

Conditions  should  include  a  careful  survey  of 
the  held,  an  investigation  (involving  some  ex- 
pense.  tI  necessary)  of  the  natural  resources  like 
sand  and  gravel  deposits,  locations  of  spoil  banks 
and  borrow  pus.  storage  yards,  transportation  fa- 
cilities and  subterranean  explorations  and  a 
Knowledge  of  local  meteorological  data  city  or 
dmances  and  the  like,  together  with  any  difficul- 
ties or  advantages  that  may  be  anticipated  and  the 
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seasonable  time  fur  doing  different  portions  of 
the  u«irk  as  well  as  the  limited  time  tor  its  com- 
pletion, all  of  which  should  be  scheduled  in  ad- 
vance. 

The  forms  of  contracts  and  specifications  are  of 
great  importance,  particularly  in  work  executed 
for  new  engineers  or  owners.  Xu  contract  should 
he  accepted  that  contains  indefinite  or  ambiguous 
clauses  or  is  unjust  or  unfair  in  its  requirements, 
as  some  municipal  contracts  are  notably.  Lspecial 
attention  should  be  paid  to  the  effect  of  increas- 
ing or  diminishing  estimated  unit  quantities  or  to 
changes  of  location  or  design;  and  if  the  items  of 
the  contract  involve  uncertainties  such  as  special 
danger  from  Hood  or  quicksand  or  traffic  or  labor 
difficulties,  the  bids  must  be  high  enough  on 
either  lump  or  unit  basis  to  provide  for  ample 
insurance,  or  else  the  contract  should  be  taken  on 
some  cost-plus  type  of  agreement  such  as  is  al- 
most universally  required  now  for  very  large  or 
long-continued  work. 

Liberal  estimates  must  be  made  for  labor  costs 
—increased  wages,  delay  by  strikes,  and  insuf- 
ficient or  inefficient  employees.  Competent  su- 
perintendents and  foremen  should  be  certainly 
available  and  the  leading  men  should  be  engaged 
in  advance  and  employed  as  soon  as  possible  on 
preliminary  work,  while  the  remainder  of  the 
forces  are  selected,  organized  ami  trained  for  most 
efficient  service  early  in  the  execution  of  the  work. 

Materials  should  be  contracted  for  as  far  as 
possible  in  advance,  with  deliveries  provided  as 
required.  The  contract  should  permit  the  quan- 
tities to  be  increased  or  diminished  at  a  fixed 
price.  When  materials,  such  as  sand,  gravel,  stone 
and  timber  can  be  supplied  by  the  contractor,  ar- 
rangements should  be  made  in  ample  time  for  the 
location  and  opening  of  quarries  and  the  installa- 
tion of  machinery. 

Transportation  should  be  provided  for  by  rout- 
ing different  supplies  far  enough  in  advance  to 
secure  a  choice  between  rail,  water  and  highway 
carriage,  and  to  permit  delivery,  if  desirable,  by 
automobile  trucks,  features  that  can  perhaps  be 
greatly  modified  by  the  ability  to  provide  ample 
storage  at  the  site. 

Great  importance  attaches  to  the  selection  of 
plant  and  equipment,  which  should  carefully  be 
studied  with  a  view  not  only  to  the  most  efficient 
and  economical  execution  of  the  work,  but  also 
to  the  utilization  of  plant  on  hand,  the  purchase 
of  standard  equipment  in  the  open  market  or  from 
contractors  completing  their  jobs,  and  to  its  fu- 
ture use  or  sale  on  the  termination  of  the  work 
in  hand. 


Boston  Refuse  Disposal  Company 
to  Quit 

The  company  disposing  of  the  refuse  of  Boston 
ha-  notified  the  city  that  it  will  be  unable  to  carry 
out  its  contract,  which  calls  for  continuing  the 
disposal  of  rcfu-e  until  July  1.  V>22.  and  requests 
that  it  be  permitted  to  cancel  the  contract  effec- 
tive April  1,  1921.  If  the  city  will  consent  to  this, 
the  company  agrees  to  pay  it  $100,000.  which  is 
the  amount  of  its  bond,  and  release  all  claim  it 


has  to  the  buildings  at  Spectacle  Island,  where  its 
plant  is  located. 

J  his  plant  went  into  operation  in  V)\2.  al- 
though comparatively  little  actual  disposal  work 
was  done  the  first  year.  It  is  reported  that  the 
city  officials  were  under  the  impression  that  the 
company  was  making  considerable  money,  but  us 
recent  action  would  indicate  that  this  was  the 
case.  Its  own  explanation  is  that,  because  of  poor 
separation  of  the  refuse  into  the  several  classifica- 
tions of  ashes,  street  sweepings,  rubbish  and  garb- 
age, especially  the  introduction  of  much  solid 
matter  into  the  garbage,  the  expense  of  treatment 
had  been  greater  than  anticipated  and  the  ma- 
chinery had  been  put  into  such  condition  that 
extensive  repairs  will  be  necessary  at  once  if  it 
is  to  continue  operating  for  approximately  two 
years  more.  In  addition  to  this,  labor  has  in- 
creased 150  per  cent  since  the  beginning  of  the 
contract,  gasoline  240  per  cent,  coal  400  per  cent, 
and  the  repair  parts  of  the  machinery  also  have 
increased  in  price  as  well  as  in  the  number  it  has 
been  necessary  to  purchase.  The  company,  The 
Boston  Development  &  Sanitary  Company,  has 
nothing  to  do  with  the  collection  of  the  refuse, 
but  receives  it  at  the  water  trout  and  takes  it 
down  the  harbor  to  its  treatment  plant. 

Mayor  Peters  had  begun  some  action  anticipa- 
tory of  the  expiration  of  the  contract  and  was 
expecting  to  appoint  a  committee  to  consider  the 
broad  question  of  refuse  disposal,  with  the  idea 
that  it  would  have  nearly  two  years  in  which  to 
-Judy  the  problem.  This  action  of  the  contract- 
ing company  would  seem  to  necessitate  hasten- 
ing matters,  leaving  only  six  months  in  which  to 
prepare  for  some  other  method  of  disposal.  It  has 
been  suggested  that  the  city  may  decide  to  adopt 
incineration  rather  than  utilization.  The  plant  at 
Spectacle  Island  is  said  to  have  always  given  forth 
odors  which  have  been  seriously  objected  to  by 
neighboring  communities. 


Philadelphia.Caniden  Bridge  Commission 

The  joint  bridge  commission  has  been  selected 
to  have  charge  of  the  construction  of  the  bridge 
to  join  the  cities  of  Philadelphia  and  Camden, 
one  of  tile  most  expensive  bridge  propositions  now 
under  consideration  in  the  country.  The  engi- 
neers consist  of  George  S.  Webster,  chief  of  the 
Bureau  of  Surveys,  representing  Pennsylvania; 
Lawrence  A.  Ball  of  Last  Orange.  X.  L.  repre- 
senting New  Jersey  ;  and  Ralph  Modjeski,  con- 
sulting engineer  of  Chicago  and  N'ew  York,  repre- 
senting a  neutral  state.  This  commission  is  to 
"proceed  with  the  work  of  preparing  general 
plans  and  a  report  which  shall  include  traffic  cen- 
sus, land  values,  conditions  of  foundations  and 
estimates  of  cost  at  the  three  most  favorable  sites, 
and  the  making  of  recommendations  as  to  the 
location,  height,  structure,  clearances,  capacitv, 
and  such  other  details  as  may  seem  to  them  ad- 
visable in  planning  a  bridge  over  the  Delaware 
river  between  the  cities  of  Philadelphia  and  Cam- 
den." The  expenses  of  the  preparation  of  the  re- 
port are  to  be  limited  to  $100,000.  of  which  the 
members  of  the  board  receive  $50,000. 
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".lore  than  33,000,000  aliens,  90  per  cent  of  them  from  Europe,  have  arrived, 
B  ostly  in  four  great  waves  with  crests  in  1854,  1873,  1882  and  1907. 


From  the  close  of  the  revolutionary  war  until 
the  war  of  1812  there  was  a  considerable  but  un- 
recorded amount  of  immigration  into  the  United 
States.  It  decreased  during  the  war  of  1812  and 
after  the  close  of  the  war  in  1815,  increased  to 
200,000  in  1817,  a  large  proportion  of  the  arrivals 
being  sturdy,  industrious  workers.  Nearly  all  of 
these  became  permanent  residents  and  helped  to 
settle  and  develop  the  country,  as  many  have 
since  done,  but  in  a  proportion  decreasing  as  the 
area  of  unsettled  territory  and  of  free  lands  for 
homesteadin^  has  decreased.  Meantime  larger 
and  larger  numbers  have  been  employed  in  nulls, 
shops  ami  on  the  vast  amount  of  construction 
work  that  required  men  by  hundreds  and  thou- 
sands and  an  increasing  number  have  concen- 
trated in  the  seaboard  and  other  large  cities. 
Many  have  been  frankly  migratory,  remaining  in 
this  country  only  long  enough  to  accumulate  the 
desired  amount  of  earnings  w  hich  they  have  car- 
ried back  to  their  native  countries  to  invest. 

In  March,  1K19,  Federal  legislation  was  en- 
acted that  regulated  ship  transportation  of  immi- 
grants and  provided  for  recording  the  number, 
age,  sex  and  occupations  of  arriving  emigrants. 
These  records,  since  then  much  amplified,  show 


that  from  1819  until  1919  there  have  landed  in 
this  country  33,0/0,813  aliens— a  number  nearly 
equal  to  one-third  of  the  present  population  of  the 
United  States,  which  has  increased  about  97,- 
000,000  since  1819. 

The  great  majority  of  the  immigrants  have 
been  day  workers,  common  labor  preponderating, 
with  a  goodly  number  of  skilled  laborers  and 
artisans  employed  in  special  occupations  and  man- 
ufactures. They  and  their  descendants  have  fur- 
nished a  large  proportion  of  the  manual  workers 
of  this  country,  but  in  the  degree  that  they  ac- 
quire citizenship  and  Americanization,  their  chil- 
dren enter  into  more  skilled  pursuits.  With  the 
threat  increase  of  productive  and  construction  en- 
terprises, more  and  more  skilled  and  unskilled 
laborers  are  wanted,  the  demand  exceeds  the  sup- 
ply and  increasing  numbers  of  industrious  immi- 
grants are  more  and  more  necessary,  especially 
in  the  present  condition  of  world-wide  demands 
for  American  products  and  the  urgency  of  catch- 
ing up  with  our  deferred  maintenance  and  ex- 
tensions of  all  sorts. 

The  accompanying  chart,  prepared  by  the  U. 
S.  Bureau  of  Immigration,  shows  graphically  the 
varying  rates  and  exact  amount  of  immigration 
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for  the  century  closing  a  few  months  after  the 
end  of  the  world  war.  For  27  years,  until  1845, 
the  rate  was  fairlv  regular,  increasing  from  8.385 
to  114,371.  From  1845  until  1918,  inclusive,  there 
have  been  enormous  fluctuations,  producing  four 
great  waves,  each  with  several  crests,  the  major 
ones  being  in  1854  (427.833  arrivals),  in  1873 
(459,803),  in  1882  (788,992),  and  in  1907  (1,285,- 

349  arrivals).  These  maximums  were  separated 
bv  extreme  minimums  of  72,183  in  1862,  138,469 
in  1878,  22,».2",»  in  1898,  followed  by  a  great  drop 
to  110.618  in  1918. 

Most  of  these  variations  are  easily  traceable  to 
national  conditions,  which  either  forced,  people  to 
leave  their  native  countries  or  invited  or  repelled 
them  here.  The  first  wave  was  influenced  by  fam- 
ine in  Ireland  and  revolution  in  Germany.  The 
next  wave  coincided  with  increased  prosperity 
following  our  civil  war;  the  third  wave  corre- 


sponded to  a  great  shifting  of  the  source  of  im- 
migration from  northern  and  western  Europe  to 
southern  and  eastern  Europe,  which  furnished 
only  11  per  cent  in  1882  but  75  per  cent  in  1902. 
The  fourth  wave.  1901-1914,  inclusive,  is  the 
greatest  of  all  and  corresponds  with  great  pros- 
perity and  enormous  construction  in  this  country 
coincident  with  serious  political,  industrial  and 
economic  troubles  and  unrest  abroad. 

SOUIJCKS  OF  IMMIGRANTS 

At  first  the  great  majority  of  immigrants  came 
from  •  ircat  Britain  and  Ireland  ;  after  1820  increas- 
ing numbers  came  from  Germany,  until  its  maxi- 
mum of  1KX2,  followed  bv  a  decreased  yearly  rate 
of  17.000  to  40.000  from "1895  until  1914,  when  it 
almost  ceased  with  the  beginning  of  the  world 
war,  the  total  being  much  less  than  from  Great 
Brjtain. 

Italy  and  Russia  were  almost  negligible  until 
1882.  Since  then  both  have  increased  steadily 
and  enormously  until  almost  obliterated  in  1915 
by  the  great  war.  Italy  sent  32,160  in  1882,  a 
maximum  of  77.647  in  1903,  and  29.391  in  1914. 
Russia  was  21.590  in  1882.  a  maximum  of  about 
291.000  in  1913.  and  255.600  in  1914.  Austria- 
Hungarv  was  27,935  in  1881,  a  maximum  of  338,- 
452  in  1907.  and  278.152  in  1914.  Scandinavia 
averaged  approximately  50.000  per  vear  from  1869 
to  1914.  with  extremes  of  11.274  in  1877  and  105.- 
326  in  1882. 
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Total  immi-    IVr  cent 
Country  Kralion.       of  total. 

United  Kingdom   *.30iS,6".  24.7 

Germany    .">.4ttl.5'J'.i  lii.tl 

Italy    .*     4.100,740  1:1.4 

\u-tria-HuiiKarv    4.0(W,44*  fJ.:t 

Russia   '   X.'Ut.-WO  10.0 

Scandinavia     l.'.1:<M1i  ''-4 

Other  coimtrit>    ■..*•«  t.ssT  17.* 

During  the  century  more  than  90  per  rent  of  the 
immigrants  came  from  Europe  ami  2.4  per  cent 
from  Asia. 

The  aho\e  data  have  been  derived  from  the  re- 
ports of  lho  Commissioner  tieneral  of  Immigra- 
tion, and  are  therefore  authoritative. 

FORECAST 

From  an  analysis  of  the  records  and  a  study 
of  political  and  industrial  condition*  in  America 
and  foreign  countries,  the  Immigration  Bureau 
concludes  that,  unless  immigration  is  actually  re- 
stricted by  the  United  States  or  restricted  or  for- 
bidden by  European  countries,  it  will  greatly  in- 
crease; the  amount  dependent  largelv  on  the  ra- 
tio between  inducetnents  in  this  country  and  the 
holding  power  of  foreign  countries. 

Although  great  discomfort  and  political  unrest 
prevail  abroad,  the  hope  of  improved  future  con- 
ditions may  keep  many  of  the  immigrant  class  at 
home;  while  officers,  landowners,  small  eapitalists 
and  others  who  most  feel  the  burden  of  changed 
conditions  may  emigrate  for  relief:  and  this,  it  is 
believed,  will  cause  a  great  increase  of  immi- 
grants from  that  class  in  tiermany. 

When  approximately  normal  conditions  have 
been  restored  in  central  and  western  Europe,  it  is 
likelv  that  Hungarians  will  find  home  conditions 
more  favorable,  and  their  immigration  will  be  re- 
duced. In  .Austria,  the  present  economic  condi- 
tions are  likely  to  produce  heavy  emigration. 
Very  large  emigration  may  be  expected  from  Rus- 
sia, whatever  may  be  the  outcome  of  the  political 
situation  there. 

Italy,  one  of  the  most  denselv  populated  coun- 
tries in  Kuropc,  has  hitherto  furnished  the  third 
largest  number  of  immigrants  to  the  United  States 
and  notwithstanding  heavy  losses  in  man  power 
during  the  war,  is  still  over-populated  and  will  al- 
most certainly  add  a  large  number  of  immigrants 
in  the  future. 

It  is  thought  that  Turkish  immigration  may  be- 
come a  factor  in  the  alien  exodus  from  the  Near 
East.  No  ♦•special  change  in  the  immigration 
mov  ement  from  France  is  expected.  Immigration 
from  Spain  and  Portugal  was  not  materially  dis- 
turbed before  the  United  States  entered  the  war 
and  it  is  expected  it  may  resume  normal  condi- 
tions except  as  diminished  by  the  operation  of  the 
illiteracy  test.  A  continuance  ami  perhaps  an  in- 
crease of  immigration  from  flreat  Britain  and  Ire- 
land is  expected. 

From  the  neutral  countries  a  considerable  in- 
flux of  deferred  immigration  may  be  expected. 
It  is  thought,  in  the  light  of  former  experiences, 
that  future  immigration  from  enemy  countries 
will  not  long  be  seriously  deterred  on  account  of 
war  feelings. 


While  it  is  estimated  that  perhaps  8,000,000 
men  of  the  ages  from  which  most  immigrants 
come  were  lost  in  conflict,  and  many  more  were 
injured  so  as  to  make  them  inadmissible  to  this 
country,  the  heavy  burdens  that  European  coun- 
tries must  bear  will  make  it  so  difficult  to  earn 
a  living  and  so  many  men  may  be  released  by  the 
disbanding  of  armies,  that  there  will  still  be  many 
immigrants  available. 

From  all  these  conclusions  the  reader  himself 
may  deduce  that  the  facts  and  conditions  indicate 
a  large  potential  supply  of  men  who  will  desire 
to  emigrate  to  this  country  and  who  will  do  so 
unless  prevented. 


Federal  Electrical  Rail- 
way Commission  Report 


Recommends  control  of  service  and  rate, 
economical  operation,  improved  equip- 
ment, expansion,  fair  profits,  elimination 
of  excessive  assessments,  regulation  of 
competing  automobile  service,  arbitra- 
tion of  labor  disputes,  reduction  of  capi- 
talization, and  private  ownership. 


The  Federal  Electric  Railway  Commission, 
appointed  by  President  Wilson.  -May  31st,  1919. 
to  investigate  the  street  railway  situation  is  com- 
posed of  eight  prominent  men  representing  the 
principal  interests  directly  involved,  viz : 

Charles  E.  Elmquist,  pre-ident  and  general 
solicitor  of  the  National  Association  of  Railway 
&  Utilities  Commissioners. 

Edwin  W.  Sweet,  Assistant  Secretary  of  Com- 
merce, representing  the  Department  of  Com- 
merce. 

Philip  R.  Gadsdon,  representing  the  American 
Electric  Railway  Assocition. 

Royal  Meeker,  Commissioner  of  Labor  Statis- 
tics. Department  of  Labor,  representing  that 
Department. 

Louis  B.  Wehle,  general  counsel  of  the  War 
Finance  Corporation,  representing  the  Treasury 
Department. 

Charles  W.  Beall.  of  Harris,  Forbes  &  Com- 
pany, New  York,  bankers,  representing  the  In- 
vestment Bankers'  Association  of  America. 

William  D.  Mahon,  president  of  Amalgamated 
Association  of  Street  &  Electric  Railway  Em- 
ployees of  America,  representing  that  association. 

George  L.  Baker,  Mayor  of  Portland,  Oregon, 
representing  the  American  Cities'  League  of 
Mayors. 

Their  report  made  public  late  in  August  con- 
tained the  following  conclusions  and  recom- 
mendations : 

1.  The  electric  railway  furnishing  transporta- 
tion upon  rails  is  an  essential  public  utility,  and 
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should  have  the  sympathetic  understanding  and 
co-operation  of  the  public  if  it  is  to  continue  to 
perform  a  useful  public  service. 

2.  The  electric  railway  has  been,  and  will  con 
tinuc  to  be,  a  public  utility,  subject  to  public  con- 
trol as  to  the  extent  and  character  of  the  service 
it  renders,  and  as  to  the  rates  it  charges  for  such 
service. 

3.  It  is  of  the  highest  importance  that  both  the 
total  cost  of  the  service  and  the  cost  to  the  in- 
dividuals who  use  it  shall  be  kept  as  low  as  possi- 
ble without  injustice  to  those  who  take  part  in 
producing  it. 

4.  The  electric  railway  industry  as  it  now 
exists,  is  without  financial  credit,  and  is  not 
properly  performing  its  public  function. 

5.  This  condition  is  the  result  of  early  financial 
mismanagement  and  economic  causes,  accentu- 
ated by  existing  high  price  levels  of  labor  and 
materials,  and  of  the  failure  of  the  uniform  unit 
fare  of  five  cents,  prescribed  either  by  statute  or 
by  local  franchise  ordinances  or  contracts  to  pro- 
vide the  necessary  revenues  to  pay  operating 
costs  and  to  maintain  the  property  upon  a  reason- 
able  basis. 

6.  The  industry  can  be  restored  to  a  normal 
basis  only  by  the  introduction  of  economies  in 
operation,  improving  its  tracks,  equipment  and 
service,  and  securing  a  reasonable  return  upon 
the  fair  value  of  its  property  used  in  the  public 
service  when  honestly  and  efficciently  managed. 

7.  The  electric  railways  must  expand  to  meet 
the  growing  needs  of  their  communities ;  there- 
fore, the  first  essential  is  to  restore  credit  in 
order  to  obtain  necessary  new  capital  for  the  ex- 
tension and  improvement  of  service. 

8.  Restoration  of  credit  involves  a  readjust- 
ment of  relations  which  will  remove  public 
antagonism,  provide  public  co-operation,  and  in- 
sure to  the  investor  the  intergrity  of  this  invest- 
ment and  a  fair  rate  of  return  thereon. 

9.  Effective  public  co-operatoin  should  be 
exercised  by  eliminating,  in  so  far  as  it  is  prac- 
ticable, special  assessments  for  sprinkling,  pav- 
ing, and  for  the  construction  and  maintenance  of 
bridges  which  are  used  by  the  public  for  highway 
purposes. 

10.  Extensions  into  new  territory  resulting  in 
special  benefits  to  the  properity  in  that  vicinity 
should  be  paid  for  by  assessments  on  such  prop- 
erty in  proportion  to  the  benefits  received,  and 
that  the  amount  of  such  assessments  should  not 
be  added  to  the  physical  value  of  the  corporate 
property. 

11.  The  great  increase  in  the  use  of  private 
automobiles,  the  jitney  and  motor  buses,  has  in- 
troduced a  serious,  although  not  a  fatal,  com- 
petition to  the  electric  railway.  These  forms  of 
1>uh1ic  motor  conveyance  when  operated  as  pub- 
lic carriers,  should  properly  be  subject  to  equiva- 
lent regulatorv  provisions. 

12.  The  full  co-operation  of  labor  is  essential 
to  the  highest  prosperity  and  the  usefulness  of 
the  industry.  The  employees  engaged  in  this 
occupation  should  have  a  living  wage  and 
h<M-nne  hours  of  labor  and  working  conditions. 
Tlu  v  should  have  the  right  to  deal  collectively 
with  their  employers,  through  committees  or  rep- 


resentatives  of  their  own  selection.  All  labor 
disputes  should  be  settled  voluntarily  or  by 
arbitration,  and  the  award  of  such  a  board  should 
be  final  and  binding  upon  both  parties.  It  is  in- 
tolerable that  the  transportation  service  of  a  city 
should  be  subject  to  occasional  paralysis,  whether 
by  strikes  or  by  lockouts. 

13.  A  private  industry  should  not  be  subsi- 
dized by  public  funds,  unless  it  is  imperatively 
necessary  for  the  preservation  of  an  essential  ser- 
vice, and  then  only  as  an  emergency  measure. 

14.  Unless  the  usefulness  of  the  electric  rail- 
ways is  to  be  sacrificed,  public  control  must  be 
flexible  enough  to  enable  them  to  secure  suffi- 
cient revenues  to  pay  the  entire  cost  of  the  serv- 
ice rendered,  including  the  necessary  cost  of  both 
capital  and  labor. 

15.  There  can  be  no  satisfactory  solution  of 
the  electric  railway  problem  which  does  not  in- 
clude the  fair  valuation  of  the  property  employed 
in  the  public  service,  and  where  that  is  done,  the 
companies  should  voluntarily  reduce  any  exces- 
sive capitalization  to  the  basis  of  such  value. 

16.  There  is  no  insuperable  objection  to  a 
large,  wideawake  city  having  exclusive  jurisdic- 
tion over  the  rates  and  services  of  public  utilities. 

17.  The  necessity  for  scientific  and  successful 
regulation  of  systems,  whether  large  or  small, 
and  especially  those  which  operate  through  sev- 
eral cities  and  villages  and  in  rural  territory, 
leads  to  the  conclusion  that  local  regulation 
should  generally  be  subject  to  the  superior  au- 
thority of  the  State,  whether  as  a  matter  of  origi- 
nal jurisdiction  or  through  the  medium  of  appeal. 

lo.  Cost-of-service  contracts  are  in  the  experi- 
mental stage,  but  where  tried,  they  seem  to  have 
secured  a  fair  return  upon  capital,  established 
credit  and  effected  reasonably  satisfactory  public 
service.  Such  contracts  may  safely  be  entered 
into  where  the  public  right  eventually  to  ac- 
quire the  property  is  safeguarded. 

19.  The  right  of  the  public  to  own  and  operate 
public  utilities  should  be  recognized,  and  legal 
obstacles  in  the  way  of  its  exercise  should  be 
removed. 

20.  While  eventually  it  might  become  expe- 
dient for  the  public  to  own  and  operate  electric 
railways,  there  is  nothing  in  the  experience  thus 
far  obtained  in  this  country  which  will  justify  the 
assertion  that  it  will  result  in  better  or  cheaper 
service  than  privately  operated  utilities  could 
afford  if  properly  regulated. 

21.  Public  ownership  and  operation  of  local 
transportation  systems,  whether  or  not  it  be  con- 
sidered ultimately  desirable,  is  now.  because  of 
constitutional  and  statutory  prohibitions,  finan- 
cial and  legal  obstacles,  the  present  degree  of 
responsibility  of  our  local  governments,  and  the 
state  of  public  opinion,  practicable  in  so  few  in- 
stances, that  private  ownership  and  operation 
must  as  a  general  rule  be  continued  for  an  ex- 
tended period. 

22.  If  the  reforms  incident  to  public  regula- 
tion which  we  suggest  in  this  report  should  not 
result  in  making  private  ownership  satisfactory 
to  the  public,  such  reforms  should  at  least  enable 
public  ownership  to  be  established  upon  a  just 
:iml  equitable  basis. 
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Selecting  Compound  Meters 


The  Hartford  Water  Department  uses  compound  meters  for  all  sizes  over 
two-inch,  and  installs  different  makes,  each  where  its  peculiarities  best  meet 
the  conditions  of  the  service  in  question.  The  peculiarities  of  the  several 
makes  are  studied,  as  described  by  J.  E.  Carratt,  engineer  of  the  Depart- 
ment, in  this  article. 


The  Board  of  Water  Commissioners  of  Hart- 
ford. Conn.,  uses  compound  meters  on  a  consider- 
able number  of  services,  and  has  investigated 
quite  thoroughly  the  characteristics  of  each  of 
the  compound  meters  on  the  market  and  the  con- 
ditions for  which  each  is  best  suited.  Some  of 
the  conclusions  and  conditions  were  described  by 
T.  E.  Garratt,  office  engineer  of  the  board,  in  a 
paper  before  the  N.  K.  Water  Works  Association, 
from  which  the  following  is  abstracted : 

Compound  meters  are  used  in  Hartford  almost 
exclusively  where  the  size  exceeds  2  inches.  In 
some  cases,  instead  of  using  a  compound  meter,  a 
compounding  valve  is  purchased  and  used  in  con- 
nection with  a  large  and  small  meter  of  ordinary 
make,  giving  such  combinations  as  a  Hersy-Crest 
compound  meter,  a  Nilo-Thompson,  etc.  Of  the 
several  compound  meters  each  has  its  own  pecu- 
liarities. One  may  have  the  largest  capacity  of  a 
given  size,  but  also  the  greatest  weight  to  be 
handled  and  the  largest  space  for  setting.  An- 
other may  require  a  straight  run  of  pipe  on  the 
inlet  end  in  order  that  it  may  register  properly; 
a  third  may  be  light,  compact,  well  made  and 
easily  handled  by  one  man,  yet  be  of  too  small 
capacity  for  compound  meter  service.  Of  two 
having  equal  capacity  and  dependability,  one  may 
be  heavier  to  handle  but  take  up  less  space  than 
the  other;  or  it  may  be  possible  to  dismember 
and  enter  one  of  them  through  a  small  opening 
through  which  the  other  cannot  be  entered. 

In  selecting  compound  meters,  the  Hartford 
Water  Department  considers  the  following 
points : 

1.  Loss  of  pressure  at  various  rates,  low  as 
well  as  high. 

2.  Accuracy  of  registration,  with  special  re- 
gard to  the  accuracy  at  the  point  where  the  flow 
begins  to  pass  through  the  large  meter. 

3.  Effect  of  entrance  disturbances  on  the  ac- 
curacy of  registration. 

In  selecting,  from  the  several  kinds  which  it 
purchases,  the  particular  meter  for  a  given  in- 
stallation, the  department  considers  further  the 
following  points : 

1.  Loss  of  pressure  at  the  rates  expected  on 
the  installation. 

2.  Rate  at  which  compound  valves  begin  to 
open  with  relation  to  possible  uses  at  that  point. 

3.  Weight  in  connection  with  meter  setting. 

4.  Space  occupied,  if  available  space  for  set- 
ting meter  is  small. 

The  most  serious  consideration  is  the  effect  of 
ang'es  or  bends  in  the  pipe  on  the  accuracy  of 


registration.  Several  makes  of  compound  meters 
are  in  no  way  affected  by  bends  in  the  entrance 
pipe,  but  one  or  two  require  a  straight  entrance 
run  of  pipe  of  the  same  size  as  the  meter  without 
valves  or  other  disturbing  elements.  One  meter, 
for  instance,  showed  the  percent  of  flow  regis- 
tered to  vary,  when  there  was  an  elbow  to  the 
left  in  the  inlet  pipe,  7.4  per  cent  when  there  was 
1  foot  of  straight  inlet,  1.5  per  cent  where  there 
was  2  feet,  4.6  per  cent  when  there  was  3  feet,  and 
2.4  per  cent  when  there  was  4VS  feet.  The  same 
meter  snowed  a  change  in  percent  of  registration 
of  about  2  per  cent  when  a  valve  on  the  inlet  side 
was  three-quarters  closed. 

In  all  compound  meters,  at  that  rate  of  flow 
where  the  weighted  check  valve  begins  to  open, 
the  percentage  of  registration  is  low,  although 
the  sag  in  the  percentage  curve  is  much  greater  in 
some  makes  than  in  others.  Also,  the  loss  in 
pressure  increases  at  this  point,  being  as  much 
as  10,  15  or  even  20  pounds  in  some  meters. 
One  meter,  for  instance,  showed  15  pounds  pres- 
sure just  before  the  check  valves  opened,  the  pres- 
sure dropping  immediately  and  being  only  7 
pounds  when  the  quantity  passed  was  three  times 
as  great  as  that  when  the  pressure  was  maximum. 

There  arc  sometimes  such  conditions  of  use 
that  the  bulk  of  the  flow  is  about  at  the  rate 
where  the  percentage  of  registration  is  low.  An 
effort  should  be  made  in  such  a  case  to  select  a 
make  of  compound  meter  which  changes  from 
small  to  large  meter  at  some  other  rate  of  flow. 
Mr.  Garratt  cited  an  instance  in  which  the  archi- 
tect of  a  building  with  a  restaurant  T>n  the  top 
floor  insisted  on  a  3-inch  compound  meter  whose 
pressure  loss  mounted  rapidly  to  10  pounds  at  a 
rate  of  about  1.5  cubic  feet  per  minute  and  then 
dropped  back  quickly  to  2x/t  pounds.  This  build- 
ing used  water  at  a  rate  close  to  1.5  cubic  feet, 
and  as  the  building  was  high  and  the  pressure  in 
the  mains  low  at  this  point,  it  was  difficult  to  ob- 
tain supply  at  the  top  of  the  building;  but  had 
a  2-inch  disc  meter  been  installed,  as  the  depart- 
ment had  recommended,  the  loss  of  pressure 
would  have  been  less  than  1  pound. 

At  least  one  type  of  compound  meter  has  ad- 
justable weights  on  the  compounding  valve  so 
that  it  can  be  made  to  open  at  any  desired  rate 
of  flow.  Before  this  was  realized  by  the  depart- 
ment, it  had  installed  such  a  compounding  valve 
on  a  4-inch  line  supplying  a  power  station.  Pre- 
vious to  this,  a  compound  meter  had  been  installed 
on  this  line  and  the  disc  of  the  small  by-pass 
meter  had  broken  and  been  replaced  three  times. 
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Investigation  showed  that  the  small  meter  had 
passed  600,000  cubic  feet  of  water  and  the  large 
4-inch  meter  slightly  less  than  this  amount.  This 
was  remedied  by  removing  some  of  the  weight 
from  the  compounding  valve. 

Sellers  of  compound  meters  place  great  empha- 
sis on  the  great  reduction  such  meters  make  in 
the  amount  of  water  which  passes  the  meter  with- 
out being  registered.   So  far  the  Hartford  depart- 


ment has  not  been  able  to  get  many  figures  on 
this.  The  compound  meters  have  been  princi- 
pally new  installations  and  the  few  which  they 
have  compounded  themselves  have  been  on  fac- 
tories and  power  stations  where  the  use  of  water 
was  very  erratic  and  variable. 

The  department  makes  yearly  tests  of  all  large 
meters,  in  place,  testing  them  on  small  flows  as 
well  as  on  large,  and  s.»  keeps  them  in  good  shape. 


Construction  Questions  Answered 

Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also:  or  describe  new 
'  wrinkles."    If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Installing  Pipes  Through 
Railroad  Embankments 

In  the  construction,  maintenance  and  repair  of 
water  supply  and  sewer  systems  and  electric  con- 
duits, it  sometimes  happens  to  be  necessary  to 
carry  pipes  under  railroad  lines  built  on  an  em- 
bankment. Usually  the  railroads,  whether  steam 
or  electric,  have  practically  continuous  traffic, 
which  is  especially  heavy  and  high-speed  for 
steam  roads,  so  that  any  interruption  or  retard- 
ing of  service,  or  any  operations  that  might  pos- 
sibly jeopardize  the  road  bed,  are  strongly  op- 
posed and  usually  absolutely  prohibited,  thus 
making  it  impracticable  to  carry  the  pipes 
through  the  embankment  by  open  cut  in  the  same 
manner  that  they  can  be  carried  in  other  places 
or  by  supporting  the  tracks  on  overhead  bridges 
or  by  diverting  them  temporarily  on  by-passes, 
as  can  often  be  done  with  street  and  highway 
traflic. 

Either  the  contractor  must  find  some  method  of 
construction  that  is  unobjectionable  to  the  rail- 
road or  sometimes,  at  great  expense  and  delay, 
he  can  have  the  crossing  made  by  the  railroad 
authorities,  an  alternative  that  is  generally  very- 
costly  and  troublesome. 

The  obvious  method  by  tunneling  is  likely  to 
cause  troublesome  settlement  of  the  track  and 
possibly  seriously  endanger  traffic,  because  it  is 
very  difficult  to  tunnel  close  to  the  surface  with- 
out bleeding,  especially  in  filled  or  made  soil  and 
where,  as  in  this  case,  it  is  subject  to  heavy  loads 
and  vibrations.  In  addition,  the  embankment  is 
almost  always  of  minimum  width  and  with  slopes 
approximating  the  angle  of  stability  of  the  ma- 
terial, so  that  little  factor  of  safety  exists. 

Even  if  tunneling  methods  were  acceptable  to 
the  railroad  companies,  few  general  contractors 


have  competent  tunneling  workmen  or  superin- 
tendents available  and  should  hesitate  about  un- 
dertaking such  critical  work,  therefore,  tunnel- 
ing may  well  be  eliminated  in  ordinary  cases. 

The  question  then  becomes,  in  most  cases,  how 
to  install  water  or  sewer  pipes  from  4  to  36  inches 
in  diameter  and  from,  say,  30  to  150  feet  long,  at 
elevations  5  feet  or  more  below  rail  level  and  not 
far  below  the  original  surface  of  the  ground. 

JACKING   SMALL  TIKES 

The  method  of  jacking  has  been  successfully 
used  for  the  installation  of  pipes  without  previ- 
ous excavation  through  railroad  embankments 
up  to  100  feet  or  more  in  thickness.  For  pipes  of 
small  diameter  or  short  length,  this  is  a  very 
simple  and  easy  operation  involving  simply  the 
provision  of  a  solid  bulkhead  or  other  support  to 
resist  the  horizontal  reaction  of  a  jack  sufnciently 
powerful  to  drive  the  pipe. 

The  exacavation  is  stopped  at  the  point  where 
its  farther  progress  might  possibly  endanger  the 
embankment ;  the  pipe  is  carefully  aligned  both 
horizontally  and  vertically,  and  the  jack  inserted 
between  its  outer  end  and'  a  bulkhead  or  reaction 
support.  Provision  must  be  made  to  hold  the 
rear  end  of  the  pipe  in  a  cradle  with  devices  to 
keep  it  in  place.  Blocking  or  struts  varying  in 
length  by  the  stroke  of  the  jack,  should  be  pro- 
vided and  as  fast  as  the  jack  drives  the  pipe  for 
its  full  stroke  these  fillers  should  be  successively 
inserted  until  the  pipe  has  been  driven  the  full 
pipe  length;  then  another  pipe  is  jointed  t><  it 
and  both  together  are  driven  forward  as  before 
until  the  forward  end  of  the  first  pipe  emerges 
on  the  opposite  side  of  the  ambankment. 

For  screwed  pipe  of  small  diameter  the  work 
should  be  easy  and  rapid  if  rocks,  timber  or  other 
obstacles  are  not  encountered  and  these  are  <cl- 
dom  met  with  in  ordinary  railroad  embankments. 
For  a  stone  embankment,  of  course,  this  method 
is  not  applicable. 

For  pipes  up  to  t>  inches  in  diameter  better 
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progress  will  probably  be  attained  by  providing 
a  conical  pilot  or  driving  head  for  the  forward 
end  of  the  pipe,  and  the  force  required  for  driv- 
ing would  be  approximately  equivalent  to  the 
friction  on  the  pipe,  and  up  to  lengths  of  100  feet 
it  would  probably  be  within  the  limits  of  a  power- 
ful screw  or  ratchet  jack.  If  one  of  these  jacks 
proves  insufficient,  it  could  easily  be  supple- 
mented by  one  or  more  additional  jacks  arranged 
symmetrically  about  the  center  line  of  the  pipe 
and  bearing  against  a  jacking  piece  attached  suc- 
cessively to  each  additional  length  of  pipe 
jointed  on. 

The  skin  friction  may  vary  from  50  pounds  or 
less  up  to  several  hundred  pounds  per  square  foot 
of  exterior  surface,  according  to  the  depthlbelow 
the  surface,  the  character  of  material  and,  if  be- 
low ground  water  level,  the  amount  of  water  en- 
countered. It  is  likely  to  be  less  in  the  embank- 
ment proper  than  if  the  pipe  is  being  driven 
through  the  natural  soil  below  the  base  of  the  em- 
bankment. Some  idea  as  to  whether  the  soil  is 
loose  and  can  be  penetrated  easily  or  not  may  be 
gained  by  inspection  and  by  sounding  with  a 
small  steel  rod  driven  with  sledge  hammers,  but 
it  is  impossible  to  calculate  accurately  in  advance 
how  hard  the  driving  will  be,  and  it  is  best  to  be 
assured  of  additional  or  more  powerful  jacks  if 
the  first  one  does  not  suffice.  For  loads  of  more 
than  25  tons,  hydraulic  jacks,  which  can  be  had 
up  to  100  tons  capacity  or  even  more,  should  be 
used.  Where  one  jack  can  be  made  to  suffice, 
it  is  much  better  to  use  it  placed  in  the  axis  of 
the  pipe  than  to  endeavor  to  use  several  jacks, 
ft  is  likely  to  be  difficult  to  locate  more  than  two 
jacks  for  convenient  operation  or  to  drive  them 
with  exact  regularity  and  synchronization,  thus 
making  it  more  difficult  to  maintain  the  align- 
ment of  the  pipe. 

LARGE  DIAMETER  PIPES 

For  pipes  more  than  6  inches  in  diameter  it  is 
possible  to  omit  the  pilot  and  to  drive  the  pipe 
with  the  front  end  open,  thus  permitting,  every 
time  the  jack  is  removed,  the  insertion  of  a  long- 
handled  spoon,  auger,  or  other  device  to  loosen 
or  remove  the  earth  in  front  of  the  pipe,  thus 
facilitating  the  driving.  With  pipes  of  30-inch 
diameter  it  is  possible  for  the  jacks  to  be  ar- 
ranged to  bear  on  collars  or  suitable  frames  at- 
tached to  the  rear  end  and  permitting  the  free 
entrance  into  the  pipe  of  a  laborer  who  can  crawl 
through  and  continuously  excavate  the  material 
in  advance,  provided  it  is  of  such  character  that 
there  is  no  indication  of  bleeding  or  settlement 
of  the  track  above. 

If  the  pipe  is  cast  iron  with  short  lengths  and 
hub  and  spigot  joints,  the  latter  will  create  an 
excessive  resistance  to  jacking  and  probably,  if 
not  corrected,  will  make  it  impracticable  except 
lor  short  pipes  of  small  diameter.  However,  if 
such  pipe  is  jacketed  with  wood  staves  or  some 
other  device  that  provides  a  uniform  diameter 
and  smooth  exterior  surface,  the  resistance  to 
jacking  will  he  greatly  reduced  to  correspond 
with  that  of  screwed  or  riveted  steel  pipe. 

For  embankments  not  more  than  10  or  15  feet 
high,  pipes  can  usually  be  driven  under  two  or 
three  tracks,  but  if  embankments  are  much 


higher  or  the  number  of  tracks  much  greater,  the 
width  at  the  base  is  likely  to  be  so  much  increased 
that  the  difficulty  of  driving  becomes  excessive. 
This  may  be  somewhat  reduced  in  the  case  of  high 
embankments  by  trenching  into  the  bottom  of 
the  embankment  as  far  as  permissible  on  both 
sides,  great  care  being  taken  to  thoroughly  sheet 
and  brace  both  the  sides  and  the  forward  end  of 
the  excavations  so  that  no  settlement  or  displace- 
ment of  the  embankment  can  occur.  In  this  way 
driving  may  be  eliminated  at  the  toes  of  the  em- 
bankment and  be  necessary  only  directly  under 
and  a  little  beyond  the  tracks. 

DRIVING  FROM  OPPOSITE  SIDE5 

Pipe  large  enough  for  men  to  excavate  from  the 
interior  may  be  driven  from  both  sides  of  the 
embankment  to  meet  at  the  center,  thus  reducing 
the  resistance  for  each  section  and  practically 
doubling  the  possible  length  across  it.  but  except 
for  culverts  or  similar  structures,  this  method 
would  be  subject  to  objections  arising  from  the 
difficulty  in  making  a  joint  between  the  two  sec- 
tions that  would  be  satisfactory  to  the  engineer, 
and  the  difficulty  of  driving  with  sufficient  ac- 
curacy to  insure  a  perfect  meeting  underneath 
the  embankment  would  require  extreme  delicacy 
and  precision  of  measurements  and  adjustments 
and  very  great  skill  in  the  execution  of  the  work 
and  might  quite  likely  involve  the  necessity  of  a 
special  joint  that  might  require  enlarged  excava- 
tion where  the  pipes  met. 

Driving  from  opposite  sides  of  the  embankment 
might  be  considerably  facilitated  by  driving  a 
preliminary  pilot  rod  or  pipe  of  small  diameter 
that  could  be  forced  through  the  embankment 
from  side  to  side  in  the  axis  of  the  required  lo- 
cation. This  pilot  could  then  he  used  as  a  center 
of  the  alignment,  on  which  the  two  sections  of 
large  pipe  could  be  threaded  with  suitable  bear- 
ings and  thus  have  their  directions  accurately 
controlled  until  they  met  at  the  center  of  the 
embankment  where,  however,  it  would  be  neces- 
sary to  have  some  kind  of  joint  that  could  be 
made  from  within  the  pipe,  obviously  a  difficult 
one  to  design  and  construct. 

SUPPORTING  TRACKS 

Where  the  difficulties  or  dimensions  are  very 
great,  the  jacking  method,  which  is  limited  in  ap- 
plication, must  be  dispensed  with  and  special  pro- 
visons  made  either  for  tunneling  under  expert 
supervision  or  for  absolute  support  of  the  track 
while  either  tunneling  or  trench  work  is  carried 
on  under  it :  methods  which  may  be  indispensible 
but  which  would  be  costly. 

This  can  be  accomplished  by  driving  piles  on 
both  sides  of  the  pipe  line  parallel  to  it,  and  sup- 
porting on  them  girders  that  form  regular  bridge 
spans  carrying  the  track  over  the  pipe.  The 
railroad  company  is  likely  to  insist  on  performing 
this  construction  in  a  manner  designed  by  its 
own  engineer  and  executing  it  with  its  own  force 
at  such  time  as  is  most  convenient  for  it,  after 
which  the  contractor  will  be  permitted  to  make 
the  necessary  excavation,  install  his  pipe  and  pay 
the  railroad's  bill,  a  contingency  which  should  be 
allowed  for  in  the  estimates  unless  he  is  assured 
that  the  jacking  method  will  be  practicable  and 
acceptable. 
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Recent  Legal  Decisions 


WHETHER    ADDITIONAL    MATERIAL    PAYABLE    FOR  AT 
CONTRACT  PRICE  OR  OH  QUANTUM  MERUIT 

A  contractor  contracted  to  furnish  material 
and  build  a  bridge  in  accordance  with  certain 
plans  and  specifications,  payment  to  be  made  on 
the  basis  of  the  weight  of  material  used.  On  a 
subsequent  change  of  the  plans,  requiring  a  ma- 
terially longer  bridge  and  more  material,  but  of 
the  same  kind,  the  contractor  without  objection 
proceeded  and  built  the  bridge.  In  an  action  for 
the  balance  due  it  was  held,  Keystone  Struc- 
tural Co.  v  Live- Belt  Co.,  265  Fed.  320,  that  the 
price  was  to  be  measured  by  the  contract,  and 
not,  as  claimed  by  the  contractor,  on  quantum 
meruit.  The  doctrine  that  a  change  in  the  subject- 
matter  of  the  contract,  as  the  common  phrase  ex- 
presses it,  "breaks  the  contract,"  is  an  accepted, 
because  necessary,  doctrine,  when  the  principle 
on  which  it  rests  applies.  Whatever  work  is 
done,  or  materials  are  supplied,  if  not  done  or 
supplied  at  an  agreed  price,  must  necessarily  be 
priced  on  a  quantum  meruit.  The  doctrine  does 
not  apply,  however,  when  the  subject-matter  of 
the  contract  can  be  found  in  what  is  performed, 
and  the  change  is  only  by  way  of  addition  of 
other  work  and  material.  The  familiar  cases  of 
contract  price  and  "extras"  arise  from  this.  The 
"extras"  only  are  the  subject  of  the  implied  con- 
tract, and  necessarily  so,  because  the  contract 
price  for  one  thing  cannot  measure  a  different 
thing.  When,  however,  the  change  is  only  by 
way  of  additional  units,  the  contract  price 
governs.  There  is,  of  course,  no  obligation  to 
supply  more  than  is  called  for  by  the  contract; 
but.  if  what  is  supplied  is  nothing  more  than 
additional  units  of  the  things  contracted  for,  the 
fair  implication  is  the  parties  have  agreed  to 
change-  the  subject-matter  of  the  contract,  or 
there  is  an  implied  agreement  on  the  same  price. 
If  a  contractor  is  unwilling  to  exceed  his  con- 
tract obligation  on  the  contract  terms,  he  has 
only  to  say  so;  but  if  he  is  willing  he  may,  and 
his  doing  it  justifies  the  finding  of  his  agreement 
to  do  so.  Of  course,  if  the  contract  price  cannot 
be  applied  in  what  is  done  beyond  the  contract,  it 
is  necessary,  as  well  as  equitable,  to  resort  to  an 
implied  quantum  meruit  contract. 


RIGHTS  OF  SURETY  AND  ASSIGNEE  OF  CONTRACTOR  IN 
MONEY  RETAINED 

A  construction  contract  authorized  the  board 
of  road  commissioners  to  retain  15  per  cent  of 
the  monthly  estimates,  and  the  surety  on  the 
contract  was  subrogated  to  and  had  assigned  to 
it  the  rights  of  the  board.  It  is  held,  O'Ncil 
Engineering  Co..  v.  First  Nat.  Hank  of  Paris 
(Tex.)  121  S.  W.  1091,  that  the  contractor's 
assignment  of  the  remaining  85  per  cent,  gave 
its  assignee  rights  superior  to  the  board  and 
surety  so  long  as  the  contractor  was  carrying 
on  the  work  and  not  in  default.  The  contract 
provided  that  the  15  per  cent,  retained  should  be 
paid  on  or  before  the  fourth  Monday  of  the  month 


following  that  in  which  the  work  was  performed. 
The  warrant  for  the  work  done  in  the  previous 
month,  although  approved  on  the  4th  of  the 
month,  had  not  been  delivered  on  the  8th  of  the 
month,  when  the  contractor  defaulted.  A  bank 
which  had  an  assignment  of  warrants  to  become 
due  demanded  payment.  It  is  held  that  the  board 
was  warranted  in  retaining  the  amount  because 
of  default,  so  that  the  rights  of  the  surety,  to 
which  had  been  assigned  all  sums  retained,  etc., 
wer#superior  to  those  of  the  bank. 


PART  OF  PAYMENT  TO  BECOME  DUB  BY  CITY  TO  CON- 
TRACTOR HELD  ASSIGNABLE 

In  an  action  against  a  contractor  by  the  as- 
signee of  part  of  a  payment  to  become  due  by  a 
city  on  performance  of  a  contract,  the  New  York 
Court  of  Appeals  holds,  Hinkle  Iron  Co.  v.  Kohn, 
128  N.  E.  113,  that  the  creation  of  ownership  of 
so  much  of  the  fund  as  was  assigned  was  not  de- 
pendent upon  the  consent  of  the  city  to,  or  the 
filing  of,  the  assignment.  Nor  was  it  affected  by 
the  fact  that  the  debt  was  to  be  created  and  the 
payment  was  to  become  due,  or  that  the  assign- 
ment was  of  the  part  only  of  the  designated  pay- 
ment. The  test  was  whether  or  not  the  assign- 
ment made  an  appropriation  of  the  fund,  so  that 
the  debtor  would  be  justified  in  paying  the  debt 
or  the  assigned  part  to  the  person  claiming  to  be 
the  assignee.  The  assignment  satisfied  the  test. 
The  contractor  received  the  entire  sum  of  the 
payment  from  the  city,  which  largely  exceeded 
the  sum  assigned  to  the  plaintiff,  and  deposited 
the  sum  to  its  credit  in  a  bank.  After  payment, 
the  siim  was  in  the  contractor's  possession  as  a 
special  deposit  or  bailment  for  the  plaintiff's 
benefit.  The  contractor  could  not  lawfully  ap- 
propriate it  to  another  purpose.  It  could  not  con- 
vert or  misappropriate  it,  without  making  itself 
liable  to  the  plaintiff  for  the  amount  converted. 
The  plaintiff  was  therefore  entitled  to  recovery  of 
the  sum  assigned. 


WETTING    DOWN    CURB    EXTENDED    TIME    FOR  FILING 
LIEN  NOTICES 

An  appeal  by  the  sureties  on  a  contractor's 
bond  under  the  California  V  room  an  Street  Im- 
provement Law.  the  plaintiff  having  sued  for  ma- 
terials furnished  by  it  for  a  concrete  curb,  the 
principal  question  was  whether  the  lien  notices 
filed  with  the  street  superintendent  were  filed 
within  30  days  from  the  time  the  improvement 
was  completed.  The  contract  required  wetting 
down  the  curb  for  seven  days.  The  work  was  to 
be  done  to  the  satisfaction  of  the  superintendent, 
who  required  wetting  down  for  ten  days,  which 
the  contractor  did  under  his  protest  that  the  work 
for  the  last  three  days  was.  nevertheless,  done 
under  the  contract.  It  was  held,  Barr  Lumber 
Co.  v.  Joy  Const.  Co.  iCal.l.  190  Pac.  844.  that 
the  time  for  filing  lien  notices  dated  from  the  com- 
pletion of  the  ten  days. 
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NEWS  OF  THE  SOCIETIES 


On.  13-14 — AMERICAN  SOCIETY 
KOI;  MUNICIPAL.  IMP  HO  V  EMKNTS. 
Annual  convention,  St.  Luuls.  Sec- 
r«-<;ir>.  Charles  Carroll  Brown,  401 
Lincoln  Avenue,  Valparaiso,  Ind. 

October  13-13—  AMERICAN-  CIVIC 
ASSOCIATION  Annual  convention. 
Amhersn,  Mitt.  Secretary,  E.  F.  Mar- 
shall.   Union  Truxt   Bids.,  Waahlng- 


Oeiobrr  Id-lit — AMERICAN  COUN- 
TltY    LIFE    ASSOCIATION.  Annual 

•  onterence,  Springfleld.  Mass.  Presi- 
dent. Kenyon.  L.  Uutterfleld,  Amherst, 
Macs. 

Oct.  ISWEt— INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. i8th  annual  convention. 
New  Orleans,  La.    Secretary,  C.  R. 

•  ■rorge.  Houston,  Texas. 

IKT.  at-M— AMERICAN  RAILWAY 
HKIDOE  AND  BUILDING  ASSOCIA- 
TION. Convention  at  tlanta.  Oa. 
Hvadotiartor*.  Chicago. 

Novrxber  IX — AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGIN- 
K  Ki;s.  Second  Fall  meeting.  Chicago. 
.Sec.  J3  W.  3»th  St..  New  York. 

*•».  15-17 — CITY  MANAGERS,  AS- 
SOCIATION, Annual  convention  at 
('lncinnatl,  O.  Executive  Secretary, 
Harrison  G.  Otis.  812  Tribune  Bldg., 
New  York  City. 

Urc.  7-10— AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS.  An- 
nual meeting.  New  York.  Secretary, 
^9  vv.  ;9lh  St.,  New  York  City. 

Jan.  33-27.  1BI— THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 


AMERICAS  SOCIETY  FOR  Ml  - 
MCI  PAL.  IMPROVEMENT* 

The  twenty-sixth  annual  convention 
will  be  held  at  the  Planters  Hotel,  St. 
Louis,  Mo.,  October  12,  13,  14,  15,  1920. 

The  program  commences  with  a  golf 
tournament  on  the  municipal  course  at 
^  00  p.  m.,  October  11. 

At  h  :0o  p.  m.  there  is  a  preliminary 
joint  meeting  of  executive  committee 
and  finance  committee  and  meetings  of 
committees  on  specifications. 

OCTOBER  13 
'■>  .00  a.  m. — -Registration  and  execu- 
te e  committee  meeting.  9:00  to  11:00 
a.  m. —  Meetings  of  committees  on 
specifications  as  follows:  9:0O — Bitu- 
minous Macadam,  Bituminous  Concrete 
and  Asphalt  Block  Pavements,  Brick 
Pavements,  Stone  Block  Pavements. 
'•  to— Sheet  Asphalt  Pavements,  Ce- 
ment Concrete  Pavements.  Wood  Block 
Pavements.  10:00  Broken  Stone  and 
travel  Roads.  Sidewalks  and  Curbs, 
Sewers.  10:30  -Foundations  for  Pave- 
ments. 

II  :«i  a.  m.-  Opening  of  the  conven- 
-.it'ii.  Address  of  Welcome:  Mayor 
Henr>  W.  Kiel;  Response:  Col.  R. 
Keith  Compton.  First  Vice-President. 
President's  Address:  George  H.  Nor- 
ton. Report  of  Executive  Committee. 
Report  of  Secretary.  Report  of  Treas- 
urer. Kt'port  of  Finance  Committee. 
Selection  of  committees  on  nomina- 
tions, place  of  meeting  and  resolu- 
ii"ns.  Introduction  of  proposed 
amendments  to  constitution,  and  Other 
new  business.  Report  of  Committee  on 
Public  Markets.  Report  of  Committee 
n  Water  Works  and  Water  Supply. 
Report  of  Committee  on  Municipal 
Legislation  and  Finance.    Report  of 


Committee  on  Street  Cleaning,  Refuse 
Disposal  and  Snow  Removal.  Methods 
of  Snow  Disposal. 

1-'  :30  p.  m. — Round  table  discussions 
at  lunch  on  enlargement  of  society's 
activities ;  co-operation  with  national 
highway  council ;  with  American  engi- 
neering standards  committee ;  exten- 
sion of  standard  specifications  to  other 
subjects ;  increase  in  number  of  com- 
mittees, c.  g.,  street-car  track  construc- 
tion, pavement  maintenance,  road  and 
pavement  sub-grade,  pavement  foun- 
dations; sub-division  of  existing  com- 
mittees, etc. 

Relations  of  associate  members  to 
committees,  to  membership  on  commit- 
tees, to  privileges  of  the  floor,  etc. 
Financial  outlook  of  the  society  under 
the  increased  cost  of  living :  how  shall 
increased  expense  be  met.  Oiling  of 
unimproved  streets,  resurfacing  of  old 
brick  pavements;  rejuvenating  of 
wood-block  pavements ;  excavations  for 
surface  cms  in  pavements.  Zoning; 
general  city  planning ;  city  lighting. 

The  plan,  subject  lo  change,  is  for 
groups  interested  in  certain  subjects 
to  gather  about  assigned  tables,  each 
of  which  will  be  in  charge  of  a  chair- 
man. To  make  this  plan  successful 
each  member  must,  on  registering, 
designate  the  subject  in  which  he  is 
specially  interested,  that  the  tables 
may  be  properly  assigned  and  filled. 

Geo.  W.  Tillson,  K.  R.  Dutton,  Har- 
land  Bartholomew,  Geo.  H.  Norton, 
k.  K.  Compton.  E.  S.  Rankin,  W.  W. 
Horner  are  some  of  those  selected  as 
leaders.  If  the  round  table  on  Tues- 
day noon  promises  success,  others  will 
be  arranged  for  at  breakfast  at  8:00 
promptly  each  morning. 

TUESDAY  AFTERNOON 

Report  of  Committee  on  Street 
Lighting.  Street  Illumination — Hugo 
Wurdaek.  President  of  National  Light 
and  Development  Co.,  St.  Louis.  Mo. 
Street  Lighting  in  St.  Louis — Ralph 
Toensfeldt,  Engineer  Department  of 
Public  Utilities.  St.  Louis,  Mo.  Street 
Lighting  and  Traffic  Accidents— Ward 
Harrison.  Illuminating  Engineer,  Na- 
tional Limp  Works.  Cleveland,  Ohio. 
The  St.  Louis  Water  Works-E.  E. 
Wall.  Water  Commissioner.  St.  Louis, 
Mo. 

Report  of  Committee  .on  Fire  Pre- 
vention. Fire  Prevention  and  Fire 
Fighting---  Clarence  E.  Ridley,  City 
Engineer.  Port  Arthur.  Tex.  Valley 
Forge  S.  Cameron  Corson,  Borougn 
Engineer.  N'orristown.  Pa.  (Illus- 
trated l.  Municipal  Finance.  Louis 
Xolte.  Citv  Controller,  St.  Louis,  Mo. 

*  ::«»  p.  m.  Reception  in  the  parlors 
of  the  Planters  Hotel  followed  by 
dancing. 

(XTOHKR   13 — MORN  I. St.. 

Report  of  Committee  on  Sewerage 
and  Sanitation  The  Work  of  the 
Sanitary  District  of  Chicago.  Past, 
Present  and  Future,  from  a  Sanitary 
Standpoint— Langdon  Pearsc,  Sanitary 
Engineer.  Chicago.  III.  The  St.  Louis 
Sewer  System— W.  W.  Horner,  Chief 
Engineer  Paving  and  Sewerage,  St. 
Louis.    Mo.    i  Illustrated  I.  Unusual 


Structures  in  the  St.  Louis  Sewer  Sys- 
tem— Gu>  Brown,  Engineer  of  Sewer 
Design.  St.  Louis,  Mo.  Grit  Cham- 
bers for  Sewage  Disposal  Works — 
George  B.  Gascoigne,  Sanitary  Engi- 
neer. Cleveland,  Ohio.  The  Present 
Status  of  the  Activated  Sludge  Sew- 
age Disposal  Process-  -Edward  Bar- 
tow. Director  of  State  Water  Survey, 
Urbana,  111.  The  Disposal  of  Trade 
Wastes—  Robert  Spurr  Weston,  Cxm- 
suiting  Sanitary  Engineer,  Boston, 
Mass.  The  Miles-Acid  Process  on 
Tannery  Sewage  Waste — E.  S.  Dorr, 
Engineer  in  Charge  of  Special  Work, 
Sewer  Department,  Boston,  Mass  (In 
Advance  Papers).  Ten  Years'  Opera- 
tion of  Municipal  Garbage  Reduction 
Works— Walter  B.  Bee,  Superinten- 
dent of  Municipal  Reduction  Works, 
Columbus,  Ohio. 

3 .00  p.  m.— Automobile  ride,  visiting 
the  Municipal  Building  Group  and 
passing  over  the  most  recent  paving 
projects  under  construction  en  route 
to  the  great  industrial  district  devel- 
oped during  the  past  three  years.  Later 
visiting  Washington  University  and 
Forest  Park,  where  a  stop  will  be  made 
for  luncheon  and  an  opportunity  given 
to  sec  the  St.  Louis  Zoo.  the  Munici- 
pal Art  Museum  and  the  Municipal 
Theater.  The  ride  will  be  continued 
over  the  Railroad  Section  to  Shaw's 
Garden,  the  south-side  residence  dis- 
trict, and  Reservoir  Park. 

m  :<x>  p.  m. — Election  of  officers  and 
selection  of  place  of  meeting.  Report 
of  Committee  on  City  Planning — Har- 
land  Bartholomew,  Chairman,  Engi- 
neer of  City  Plan  Commission,  St. 
Louis,  Mo.  The  St.  Louis  City  Plan— 
E,  R.  Kinsey.  President  of  Board  of 
Public  Service,  St.  Louis,  Mo.  The 
Zoning  Plan  Recently  Adopted  for 
Washington,  D.  C. — Harland  Bartholo- 
mew. Engineer  City  Plan  Commission, 
St.  Louis,  Mo.  Pittsburgh  Problems  in 
City  Planning.  Due  to  Rugged  Topog- 
raphy (Illustrated)— N.  S.  Sprague, 
Chief  Engineer,  Bureau  of  Engineer- 
ing, Pittsburgh,  Pa.  (Abstract  in  Ad- 
vance Papers.)  Highways  for  Traffic 
in  Town  and  Country— Nelson  P. 
Lewis,  Chief  Engineer.  Board  of  Esti- 
mate and  Apportionment,  New  York 
City.  The  Construction  of  Municipal 
Bridges  and  Buildings  in  St.  Louis — 
L.  R.  Bowen,  Engineer  of  Bridges  and 
Buildings.  St.  Louis,  Mo.  Suggestions 
from  European  Practice  in  Municipal 
Improvements- -George  B.  Ford,  Di- 
rector City  Planning  Department, 
Technical  Advisory  Corporation,  New 
York  Cilv  (Illustrated).  The  Rela- 
tion of  Zoning  to  the  Work  of  the 
City  Engineer — E.  S.  Rankin,  Engi- 
neer Bureau  of  Sewers,  Newark,  N.  J. 

OtTllUEJl  14  MOKMNG 

Report  of  Committee  on  Street  Pav- 
ing, Sidewalk  and  Street  Design.  Pro- 
ducing and  Refining  of  Asphalt — Her- 
bert Spencer.  Engineer  Standard  Oil 
Company  of  New  Jersey,  New  York 
City  (Illustrated).  (Abstract  in  Ad- 
vance Papers.)  Asphaltic  Pavement 
Construction  on  Illinois  Stale  High- 
way and  Chicago  Boulevard  Link  (Il- 
lustrated >  —  John  B.  Hittell,  District 
Engineer.  The  Asphalt  Association, 
Chicago,  111.  The  Elimination  of  Un- 
necessary Testing  from  Asphalt  Speci- 
fications—  R,  R.  Barrett.  Engineer  The 
Texas  Company,  New  York  City.  As- 
phalt Block  Pavements— P.  L,  Thotnp- 
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sun,  Hastings  Pavement  Co.,  New 
York  (In  Advance  Papers).  The 
Present  Status  of  Macadam  Base  for 
Bituminous  Pavements — Julius  Adler, 
Technical  Engineer  The  Atlantic  Re- 
fining Co.,  Philadelphia,  Pa.  (Abstract 
in  Advance  Papers).  Wood  Block 
Paving— Herman  Von  Schrcnk,  Con- 
sulting Engineer,  St.  Louis.  Mo.   Con-     I  nion  das  &  Electric  Company. ^The  ttons. 
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to  promote  co-operation  upon  an  inde- 
pendent basis  and  thus  avoid  subordi- 
nation of  chemical  activity  to  strictly 
engineering  service. 

The  council  also  urged  local  sec- 
tions to  refrain  from  affiliating  with 
thcr  local  engineering  and  technical 


i  i  <,  i  i  >  >  *  i  i 

September  9.  1920,  Assembly  Hall,    societies  in  state  or  district  tedera 


Milling  engineer,  oi.  i-uuis,  «»sj.  "  7  .      -      \.  '  0  if 

crete  for  Municipal  Paving— Col.  H.     speaker  of  the  evening  was  Mr.  P.  M. 


C.  Rovden.  The  Portland  Cement  As 
sociation.  Chicago.  III.  Paving  Brick 
and  Brick  Pavements.  Special  Fea- 
tures—J.  C.  Travilla,  Consulting  Engi- 
neer. St!  Louis,  Mo.  Brick  vs.  Block 
for  City  Street  Paving— S.  Cameron 
Corson,  Borough  Engineer,  Xorris- 
town.  Pa.  (In  Advance  Papers). 
1  iravel  A  Plea  for  Common-Sense 
Specifications— Wallace  F.  Purring- 
ton.  Chemist  and  Testing  Engineer 
State  Highway  Department,  Concord. 
X.  H.  Iln  Advance  Papers).  Speci- 
fications and  Tests  for  Road  Gravel- 
F.  H.  Jackson.  Testing  Engineer  U. 
S.  Bureau  of  Public  Roads,  Washing- 
ton. D.  C.  The  Protection  of  (iravel 
Roads  by  Surface  Treatments— Philip 
P.  Sharpies.  Manager  General  Tarvia 
Department,  The  Barrett  Company, 
Xcw  York  City. 

12:30  p.  m.— Round  table  discussion 
at  lunch.    Subjects  listed  under  Tues 


Lincoln,  a  past-president  of  the  Insti- 
tute, who  gave  a  very  interesting  talk 
on  the  history  of  the  Institute.  The 
second  part  of  Mr.  Lincoln's  program 
was  on  the  electrification  of  steam 
roads. 

OEWBR 

August  ]'.i,  man.  Savoy  Hotel.  This 
special  meeting  was  called  in  honor  of 
Secretary  Hutchinson,  who  talked  to 
the  members  about  Institute  affairs. 
Mr.  H.  B.  Dwight  told  something  of 
his  experiences  at  the  annual  conven- 
tion. 

UNIVERSITY   OK  CAUFONHl.t 

August  '.v..  lW.'n.  Talk  on  "Westing- 
house  Junior  Courses"  by  Messrs.  An- 
drews. Bastou  and  Catcs. 


PERSONALS 

Schenk,  T.   M..  district  engineer. 


tTAH 

August  10,  l'.KiO,  Commercial  Club. 
Speaker.  Mr.  F.  L.  Hutchinson,  sccrc- 
day  Xoon  may  be  discussed  or  pro-    tary  of  the  Institute.    Subject,  "Insti- 
posed  changes  in  specifications  may  be    uitc  Activities." 
taken  up.    Asphalt,  brick,  cement-con 


Crete.  Mono-block,  wood-block,  side- 
walks and  curbs,  sewers,  foundations 
of  paveinrnt>.  treatment  of  pavement 
sub-grade. 

THI  H-  l 1 A  V  AFTERNOON 

Reports  of  C  ommittees  on  Specifica- 
tions. Action  on  proposed  amend- 
ments to  ihc  constitution.  Report  of 
Cominiltce  on  Resolutions. 

»:.'10  p.  in.-  Smoker  and  the  moral- 
ity play.  "Every  Engineer."    A  unique 
production  by  the  "Engineer  Players," 
a  group  oi  members  of  the  Engineers' 
Club  of  St.  Louis,  who  do  not  take 
themselves  too  seriously  but  who  "point 
a  moral  and  adorn  a  tale."    An  in- 
formal evening  for  delegates  and  their 
ladies,   in  charge  of  the  Engineers' 
Chili  and  the  Ladies'  Committee. 
oitobkk  l.'i — Morning 
Report  of  Committee  on  Traffic  and 
Transportation.    Relation  of  the  Pro- 
posed I'niform  Vehicle  Law  to  Munic- 
ipal   Traffic    Regulations — Henry  G. 
Shirley.  Secretary  of  Federal  Highway 
Council,  W  ashington,  D.  C.  Pavement 
Foundations  as  a  Factor  in  Economic 
Transportation    RolH-rt    C.  Baruett. 
Consulting    Civil    Engineer.  Kansas 
City.   Mo.     Width  of  Roadways  for 
Different  Classes  of  Strccts-~Robert 
Hoffmann,  Commissioner,  Division  of 
Engineering  and  Construction.  Depart- 
ment  ..i    Public   Service.  Cleveland, 
Ohio.    Report  of  Committee  on  Stan- 
dard Test-  for  Bituminous  Materials. 
Housing    Nelson    Cunliff,  Secretary 
and  Manager.  Home  and  Housing  As- 
sociation. St.  Louis,  Mo, 

Vi-:w  p.  01.    Round  table  discussions 
will  l>e  continued  at  lunch. 

•1  on  p.  m.  There  will  be  a  special 
trip  on  the  -learner  I'.rnstus  Wells,  the 
harbor  boat  oi  the  city  of  St.  Louis, 
along  the  northern  water  front,  stop- 
ping at  the  new  St.  Louis  Municipal 
Docks,  a  large  portion  of  which  struc- 
ture i-  now  in  full  operation,  while 
other  units  are  still  under  construction. 


SECTION*  OK    VMERICAN  SOCIETY 
OK   CIVII,  KMilNKWIS 
TEXAS  RKCTIO.N 

At  the  fall  meeting  in  Austin.  Octo- 
ber SO-Sl.  papers  will  be  presented  on 
"Concrete  Construction."  by  G.  G. 
Wickline.  bridge  engineer.  State  High- 
way LVpartment ;  "Probable  Hood  Dis- 
charge of  a  4*  Square  Mill  Area  Near 
Paris,  Tex.."  by  Major  John  B.  Haw- 
lev,  consulting  engineer.  Fort  Worth; 


Public  Works  Department  of 
Halifax.  Nova  Scotia,  died  at  Mon- 
treal September  4. 

Hardy.  A.  VV„  has  been  appointed 
resident  engineer  of  the  Minco-Union 
Citv  bridge.  Oklahoma. 

Davis.  J.  C,  has  been  appointed  test- 
ing engineer  for  the  State  Htghwav 
Department.  Oklahoma. 

lervev.  Col.  J.  P.,  Corps  of  Engi- 
neers, C.  S.  A.,  in  charge  of  the  Bal- 
timore -  district,  has  made  application 
for  retirement. 

Buswell.  Dr.  A.  M.,  associate  pro- 
lessor  of  engineering.  Columbia  Uni- 
versity, has  been  appointed  director  of 
the  Illinois  State  Water  Survey. 

Allen,  J.  P..  recently  U.  S.  assistant 
.listrict  engineer,  Charleston,  S.  C,  has 
opened  an  engineering  office  at  Charles- 
ton. 

Parker.  J.  L.,  has  been  made  special 
bridge  engineer  of  the  South  Carolina 
State  Highway  Commission. 

Seaioti.  R.  A.,  has  Ixren  appointed 
dean  oi  engineering  at  Kansas  State 
Agritnltural  College. 

Fulier,  C.  H.  K..  has  been  appointed 
city  engineer   of   Chatham,  (hit. 

Powell.  Major,  R.  G..  ha-,  been  made 
assistant  to  fieri.  Harry  Taylor  in 
charge  of  the  river  and  harbor  work 
oi  the  Corps  of  Engineers. 

Walton.  Col.  E.  G..  Chamberlain.  Lt. 
Col.    F.  G.  and  Fredntll.  Lt.  Col.  I. 


"Earlv  Irrigation  in  Texas."  by  E.  P. 

Arnes'ott.  consulting  engineer,  San  An-  I...  have  been    appointed    officers  in 

tonio;  "Manufacture  of  Pipe  and  Clay  -barge  of  the  district  headquarters  of 

Products    Csed    in    Sewer   Construe-  Construction   Service   in  Washington, 

tion,"  by  M.  C.  Erwin.  sewer  engineer,  D.  C  in  San  Antonio,  and  in  San 


Franc isci  •.  respectively. 

Trimble.  F-  E.,  has  been  appointed  as 
full  time  secretary  of  the  Nebraska 
Slate  Assemble  of  the  American  As- 
sociation of  Engineers  with  headquar- 
ters in  Omaha. 

Butler,   Druiy.   has  been  appointed 
engineer  of  Sacramento  County.  Cal. 
Connor,  F.  G..  has  been  reappointed 

Sioux 


city  of  San  Antonio;  "Contributing 
Factors  to  the  Increasing  Cost  of 
Road  Building."  by  T.  H.  Webb,  State 
Highway  Department;  "Presentation 
of  and  Discussion  on  "Standard  Form 
of  Contract  with  Arbitration  Clause,'" 
by  Major  John  B.  Havvlcy ;  "Organ- 
ization and  Progress  on  the  Dallas 
Levee  District."  bv  E.  X.  Xoves,  dis- 
trict engineer  and  secretary-treasurer  superintendent  of  water  works 
of  the  section.  Falls.  S   Dak.  . 

 .  Wcdt,  Professor  Wyhc.  has  been  ap- 

PHII.AnEI.I'lll  A  SECTION  pointed  professor  of  civil  engineering 

At  the  meeting  of  September  13,  the  at  the  South  Dakota  School  of  Mines. 
Philadelphia  Section  voted  endorse-  Howe.  S.  B..  has  been  rcapponted 
ment  oi  amendments  "A."  "B,"  and  ciiv  engineer  of  Sioux  Falls.  S.  Dak. 
"C"  to  the  constitution,  thus  confirm-  Lirgowclt.  A.  C.  has  been  made  en- 
ing  the  previous  action  of  their  Com-  gjneer  of  SI'.awnee  County.  Kan.,  head 
mittee  on  Development.  quarters  at  Topeka. 

Wright.  P.  F.,  draftsman  of  the  L. 
S.    Engineer's  Office.   Charleston  has 

IT.  the  proposed  amendments  to  the 


ILLINOIS  SECTION 

At  a   Chicago  meeting.  September  ^''^ht^U^T^'  of  'the 

the  proposed  amendments  to  the  Dj     ■       HnKjnct.r.    Baltimore.  Mary 

titution  wi  re  vigorously  discussed  ,  , 

;.   ......   ....1..   1..-J  lanu. 


and  it  was  unanimously  resolved  to 
reject    amendments    "A."    "F,"  and 

"G." 

M1KKII  l\    I  IIKMIt  yL  society 

At  the  semi-annual  meetings  in  Chi- 
cago. September  ft- 10.  the  Council  de- 
cided not  to  affiliate  with  the  Feder- 
ated American  Engineering  Societies, 
believing  ii  would  be  more  desirable 


Blomquisl.  H.  M..  has  been  appoint- 
ed superintendent  of  the  Cedar  Rapids 
Iowa,  water- wrks  system. 

Bean.  L.  V..  has  been  appointed  chief 
engineer  of  rondways  for  the  Georgia. 
Florida  iv  Alabama  Railroad. 

Williams.  G.  M..  lias  been  appointed 
professor  of  civil  engineering  Univer- 
sity of  Saskatchewan. 
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Obstinate  driving  and  battering  from  heavy  ice  floes  failed  to 
injure  this  Lackawanna  Steel  Sheet  Piling 


The  picture  above  gives  a  good  idea  of  the  'Ste- 
venson  Development1  of  the  Connecticut  Liglit  & 
Power  Co..  for  obtaining  hydraulic  power  al 
Stevenson,  Conn. 

Building  of  the  dam  and  power  house  founda- 
tion- required  M)  to  50  feet  of  excavation  through 
compacted  sand  and  gravel. 

The  most  difficult  of  thi-  excavation,  that  in  the 
center  of  the  gorge,  was  acconipl i-lied  first,  by  em- 
ploying three  80  by  30-foot  braced  enclosures  ol 
Lackawanna  Steel  Sheet  Piling  in  spliced  le.igth-, 
and  the  remainder  by  open  trench  work,  in  which 
excavation  wa>  speeded  up  and  greatly  decre.i-ed 
in  quantity  I  y  utilizing  shorter  lengths  of  Lacka- 
wanna Steel  Sheet  Piling  for  the  trench  >ides. 

The  first  of  the  three  large  cofferdams  was  sub- 
jected to  a  severe  ICC  floe  which  finally  over-topped 


the  enclosure.  After  the  flood  had  subsided  the 
cofferdam  was  found  to  be  undamaged,  save  lor 
-light  bending  at  the  upstream  end,  which  was 
easily  forced  back  to  vertical  position. 

The  Lackawawnna  Steel  Sheet  Piling  in  the  -ides 
of  the  main  excavation  trench  was  supported  for 
the  most  part  by  diagonal  struts  to  the  rock,  but 
where  the  excavation  was  so  deep  that  bracing  was 
needed  before  rock  could  be  reached  a  rather  novel 
scheme  of  support  by  ten-ion  wall-  was  employed. 

Mr.  K.  II.  Hurrouch-.  \— i-tant  Kngiueer  for  the 
Contractors,  J,  A.  P.  Crisfield  Contracting  Co., 
ah  -  that  their  results  from  the  n-^e  f  Lackawanna 
Steel  Sheet  Piling  have  been  very  satisfactory  and 
that  it  ha-  been  a  great  aid  in  combating  difficult 
conditions. 


We  Aho  Offer  for  Better  Construction 

ncanncs 

Concrete  Reinforcing  Bars 


The  Klcaniws  Bar  comhines  maximum  handing  surface,  mini- 
mum wi-igtit.  ami  uniform  strength.  The  bonding  surface  is 
li  |wr  cent  greater  than  that  «f  a  plain  square  liar  of  equal 
nominal  slue.  The  cr«iv«- sectional  area  is  practically  the  same 
at  all  points  ami  the  regular  surface  facilitates  fabrication  and 
bundling, 


lackawewna  Steel  (ompany 


General  Sales  Offices  and  Works 


ATLANTA 
BOSTON 
IUFFAIXi 
CHICAOO 


CINCINNATI 
<T.KVKI.AM» 

bktroit 

XKW  YOKK 


Lackawanna,  N.  T. 

lllll.ADKI.I'MIA 

ST.  ixn'is 

SAX  KUAX  CISCO 


Licensees  (or  the  Manufacture  of  Lackawanna  Steel  Sheet  Plllnf: 

Par  (Irrat  Britain  ami  rtritiah  Culoniea  in  Eaitern  Hemisphere:  Cargo 
Fleet  Iron  Co.  Ltd..  Middle. Iiromih.  England.  For  France.  Italy. 
Spain.  Frenrli  Cnlnalrs  and  Protectorate*.  Italian  Colonir*  and  Spaniah 
Colonic*  in  the  F.a«trrn  Hemisphere:  t  ic  dca  Forite»  Ic  Acienes  de  la 
Marine  et  d'Horaecourt.  Pari*.  France. 

S.,!e  F.xpnrier   for  Oder  CuUnlrim   Cnna olidated   Steel  Corporation. 

lot  Hi     I ..  ,  ■  .  New  York. 

474  E 
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l  iner"!  a*  •••is.inl  rl*"  mailer  si  the  po«|  ntllce,  F  wsl  Park.  \.  V  .  under  lite  ael  or  Mitten  rt.  t<75>. 
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Paving  North  Broad  Street,  Philadelphia 

Sheet  asphalt  laid  in  45-foot  center  strip  while  sewers  were  being  built  on 
both  sides,  after  which  the  surface  above  them  was  paved  by  subsequent 

operations. 


During  the  summer  just  pa-t,  a  sheet  asphalt 
pavement  was  laid  over  about  1 ' ,  miles  of  North 
Broad  street.  Philadelphia,  where  the  roadwav 
has  a  total  width  of  t><)  feet  and  where  there  are 
two  trolley  track>.  The  work  was  done  under 
the  direction  of  the  Bureau  of  Hijjhwavs.  De- 
partment of  Public  Works,  Fred  C.  Dunlap,  chief 
of  bureau,  and  t'has.  F.  Puff,  Jr..  principal  as- 
sistant engineer  in  charge  of  construction.  The 
work  was  executed  by  the  Barber  Asphalt  Com- 
pany for  a  contract  price  of  about  $201,000. 

The  work  involved  about  4,000  yards  of  earth 
excavation  to  a  maximum  depth  of  d  feet.  The 
upper  4  feet  was  removed  by  a  Thcw  steam  shovel 
and  it  was  completed  to  sub-grade  by  a  Keystone 
grader  machine. 

The  base  course  contained  about  9,150  cubit- 
yards  of  1:3:6  Portland  cement  concrete,  made 
with  graded  sand  of  a  maximum  size  of  %  inch 
and  graded  stones  from  <.,\  to  I#  inches  in  diam- 
eter. It  was  mixed  at  the  site  in  one  Ransomc 
and  two  Foote  machines,  which  together  yielded 
an  average  product  of  200  cubic  yards  per  day. 


HINDER  COURSE 


The  hot  binder  mixture  was  transported  a  max- 
imum distance  of  7l/t  miles  in  clean,  tight  steel 
carts  Covered  with  canvas,  deposited  at  a  tem- 
perature of  200  to  325  degrees  on  the  carefully 
cleaned  concrete  surface,  and  immediately  rolled 
to  a  thickness  of  1  inch  with  a  1-ton,  a  5-ton  and 
a  7-ton  Iroquois  Iron  Works  rollers  successively 
operated,  each  roller  being  operated  continuously 
at  a  rate  of  not  more  than  300  square  yards  per 
hour  and  traveling  both  transversely  and  longi- 
tudinally of  the  roadway.  The  rollers  were  kept 
moistened  with  water 'to  prevent  adhesion,  and 
great  care  was  taken  to  deliver  the  binder  in  time 
for  it  to  be  rolled  and  finished  on  the  same  day. 
For  a  distance  of  8  inches  around  all  hydrants, 
manholes  and  other  structures  penetrating  the 
binder,  the  latter  was  compacted  with  hot  tamp- 
ers weighing  25  pounds  and  having  a  hearing  sur- 
face of  not  more  than  48  square  inches. 


SURFACE  COURSE 


On  the  finished  binder  course  there  was  spread 
a  surface  course  composed  of  9.5  to  13.5  per  cent 


NORTH  BROAD  STREET.  PHf&ADELPII  I  A.  AT  INTERSKCTluX  OK  YORK  ROAt)  AND  OAK  LANK 
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of  stone  dust  passing  a  No.  200  sieve,  IS  to  36 
per  cent  of  sand  pa-sing  a  No.  80  sieve.  20  to  30 
per  cent  of  sand  passing  a  No.  40  sieve.  8  to  25 
per  cent  of  sand  passing  a  No.  10  sieve  and  a 
maximum  of  10  per  cent  passing  a  No.  4  sieve. 
The  sand  and  a->phaltic  cement  were  heated  sepa- 
rately to  a  temperature  of  300  degrees  Fahren- 
heit, Portland  cement  or  stone  .dust  added  to  the 
hot  sand  and  thoroughly  mixed,  and  the  asphaltic 
cement  added  and  mixed,  transported  a  maximum 
distance  of  7\±  miles  from  the  asphalt  plant  to 
the  work  in  covered  receptacles,  poured  over  the 
dry,  clean  surface  of  the  hinder  at  a  temperature 
of  250  to  280  degrees,  raked  and  rolled  in  the 
same  manner  as  the  hinder  to  a  finished  thickness 
of  V/i  inches.  It  was  first  rolled  by  a  2:.-ton 
roller  giving  a  compression  of  approximately  125 
pounds  per  inch  width  of  triad,  followed  by  a 
roller  with  200  pounds  per  inch,  operated  equally 
in  longitudinal  and  transverse  directions  at  the 
rate  of  not  more  than  2(X)  square  yards  per  hour. 
An  area  of  8  inches  around  all  structures  pene- 
trating the  pavement  and  where  it  was  inacces- 
sible to  the  rollers  was  finished  with  hot  25-pound 
rammers  with  a  bearing  area  of  not  more  than  48 
square  inches.  All  of  the  surface  was  tested  by  a 
10-foot  straight-edge.  All  of  the  depressions,  pro- 
jections, joints  and  any  honeycomb  surfaces  were 
smoothly  ironed  to  grade  and  finished  by  Port- 
land cement  swept  over  the  entire  surface,  traffic 
being  prohibited  for  at  least  three  hours  after  its 
completion. 


The  work  was  executed  by  an  average  force  of 
45  men  and  a  maximum  of  05  men,  who  completed 
a  maximum  of  2,100  square  yards  in  one  8-hour 
•lay.  One  asphalt  gang  of  15  men  and  one  con- 
crete gang  of  22  men  were  employed  besides  the 
excavating  men,  helpers,  etc. 

While  the  45-foot  strip  in  the  middle  of  the 
road,  including  the  street-car  tracks  with  granite 
block  pavement,  were  being  laid,  a  24-inch  brick 
sewer  and  a  water  main  were  being  laid  on  each 
side  of  the  road  and,  after  their  completion,  the 
paving  gangs  returned  to  the  starting  point  and 
simultaneously  paved  the  two  side  strips,  each 
12  feet  wide,  over  the  sewers  and  water  mains. 
At  the  intersection  of  Broad  street  and  York 
road,  where  there  was  a  diagonal  crossing,  the 
two  trollev  tracks  were  separated  by  a  20-foot 
strip  of  Filbertine  pavement. 

STECIM.  TKMHORARY  CnNSTWICTION 

At  the  intersection  of  Broad  street  with  Oak 
lane  (the  old  New  York  route),  where  the  road 
was  not  legally  opened,  a  satisfactory  connection 
with  the  intersecting  street  was  made,  permitting 
the  new  pavement  to  be  continuous  and  effecting 
a  considerable  economy  over  making  the  regular 
construction  and  subsequently  removing  and  re- 
building it.  Here  a  strip  20  feet  wide  was  built 
with  a  foundation  of  5  inches  of  rolled  slag,  \  Vi 
inches  of  binder  and  HJ  inches  of  surface  course, 
affording  about  l.oOO  square  yards  of  uniform  and 
satisfactory  surface  at  an  estimated  saving  of 
about  $1.50  per  square  yard. 


Casting  and  Steaming  Reinforced  Pipe 


Ten  miles  of  5 1  -foot  pip*,  costing  $1,350,000  when  laid,  was  fabricated  and 
seasoned  in  the  contractor's  yard  at  Transcona,  Canada. 


The  W  mile  aqueduct  with  a  capacity  of  one 
hundred  million  gallons  of  water  daily  for  the 
city  of  Winnipeg.  Canada,  is  built  chiefly  of 
horse-shoe-shape  concrete  conduit,  but  includes 
ten  miles  of  reinforced  concrete  cylindrical  pipe 
5', j  feet  in  diameter  and  8  inches  thick,  which  is 
subjected  to  a  static  working  pressure  of  about 
30  pounds  per  square  inch. 

The  pipe  was  made  in  a  special  casting  yard 
at  Transcona  by  the  Canada  l.ockjoint  Pipe  Com- 
pany, Limited,  for  the  general  contractor,  the 
Winnipeg  Aqueduct  Construction  Company, 
which  executed  the  work  designed  by  Consulting 
Fngincer  James  H.  Fuertcs. 

The  pipe  was  made  with  a  mixture  of  700 
pounds  (3.8  cubic  feet)  I'ortland  cement  to  one 
yard  of  l:l'<:2'i  concrete,  tisimj  very  well 
graded  aggregate  and  mixed  to  ;i  jellv-like  con- 
sistency that  easily  Mowed  to  place  when  sightly 
puddled. 

The  pipes  are  reinfon ■.  «1.  2  inches  from  the 
outer  surface,  by  spiral  coils  of   '  _•  to  inch 


square  steel  rods  wired  to  longitudinal  rods  and 
enclosing  cylindrical  reinforcement  of  heavy 
woven  American  .Steel  &  Wire  Company's  trian- 
gular mesh  fabric  2  inches  from  the  inner  sur- 
face of  the  pipe. 

The  inner  and  outer  cylindrical  surfaces  are 
uniform  throughout,  the  hub  and  spigot  joints 
being  made  entirely  within  the  regular  thickness 
of  the  pipe.  Joints  were  made  with  1:1  cement 
mortar,  with  crimped  copper  sleeves  providing 
watertightness  under  longitudinal  expansion  and 
contraction  movements. 

CASTING  VAW> 

The  500  by  2.600-foot  level  area  used  for  a 
casting  yard  had  standard  eauge  tracks,  con- 
nected at  one  end  of  the  yard  with  the  main-line 
tracks  of  the  Canadian  Pacific  Railroad  and  at 
the  other  end  with  the  standard  gauge  tracks  of 
the  Municipal  Service  Fine  paralleling  the  aque- 
duct, over  which  the  finished  pipe  were  delivered 
to  required  positions  alongside  the  trench.  On 
the  longitudinal  axis  of  the  yard  there  was  in- 
stalled 1,100  feet  of  8-foot  gauge  track  conncct- 
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ing  the  mixing  plants  at  both  ends  of  the  yard 
and  serving  for  the  operation  of  the  two  pipe- 
casting  travelers.  About  150  feet  each  side  of 
this  track  there  was  a  parallel  standard  gauge 
track  for  loading  and  shipping  the  finished  pipes. 

Between  the  traveler  track  and  each  loading 
track  there  were  located  144  heavy  concrete  bases 
on  which  the  pipe  forms  were  set  and  the  pipes 
were  cast. 

At  each  end  of  the  yard  there  was  a  low  trestle 
over  which  cars  of  graded  sand  and  gravel  were 
delivered  to  storage  bins  of  an  aggregate  ca- 
pacity of  3,000  yards,  which  were  provided  with 
steam  pipes  to  warm  the  aggregate  in  the  winter, 
and  from  which  there  were  supplied  by  gravity 
a  battery  of  four  Little  Wonder  concrete  mixers, 
each  of  10- foot  capacity. 

The  contractor's  offices  and  service  buildings 
were  located  midway  between  the  mixer  plants, 
and  reinforcement  storage  and  assembling  yards 
were  located  between  the  mixing  plants  anil  the 
ends  of  the  casting  yards,  which  were  symmetri- 
cal about  both  longitudinal  and  transverse  axis. 

CASTING  TBS  PIPES 

For  interior  reinforcement,  the  woven  mesh 
was  formed  on  collapsible  mandrels,  the  overlap- 
ping edges  were  wired  together,  the  fabric  was 
reinforced  by  rods  wired  on  when  necessary,  and 
the  cylinders  were  stored  until  required  for  use. 
The  exterior  reinforcement  was  made  from 
straight  rods  bent  at  the  yards  over  mandrels  to 
form  the  spirals  that  were  wired  to  longitudinal 
rods,  making  complete  skeletons  placed  as  units 
in  the  forms.  Each  form  was  assembled  on  a 
grooved  cast-iron  bottom  piece  on  the  concrete 
slab.  The  collapsible  steel  interior  form  was  set 
on  it  and  carefully  centered.  The  concentric 
fabric  reinforcement  was  placed  around  it  and 
seated  in  the  annular  groove  in  the  bottom  cast- 
ing, which  was  then  filled  with  sand.  The  skele- 
ton reinforcement  was  centered  over  the  fabric 
reinforcement  and  the  exterior  steel  form,  consist- 
ing of  two  longitudinal  halves  connected  by 
pivoted  latches,  was  set  in  place. 

The  top  of  the  inner  form  was  closed  by  the 
working  platform  set  on  it.  and  grout  w  as  poured 
into  the  bottom  of  the  form,  after  which  the  form 
was  filled  with  concrete  to  a  point  near  the  top. 
when  mortar  was  added  and  a  steel  spider  cen- 
tered with  the  form  to  support  the  joint  mould 
and  the  copper  sleeve. 

Each  battery  of  four  mixers  discharged  into 
special  lj^-yard  conical  steel  bucket*  sit  in  a  pit 
and  handled  by  tackles  suspended  by  the  over- 
head horizontal  arms  of  the  two  steel  travelers 
on  the  center  track,  along  which  it  was  traversed 
by  its  hoisting  engine  winding  an  anchored  line. 
The  concrete  was  deposited  in  the  center  of  the 
working  platforms  and  thence  filled  by  hand  into 
the  forms  and  tamped.  The  discharge  of  the  con- 
crete from  the  buckets  to  the  platforms  was  regu- 
lated by  the  ball  valves  at  the  bottoms  of  the 
buckets  that  were  operated  by  exterior  lexers. 
Each  traveler  delivered  concrete  to  two  forms 
simultaneously  and  was  operated  by  ten  men.  in- 
eluding  engine  man  and  concrete  gangs,  and  cast 
pipes  at  the  rate  of  36  pieces,  or  288  lineal  feet, 
per  day. 


ri..\iTN<;  REINFORCEMENT  IX  FORMS 

CUMING  ANI>  HANDLING  THE  PIPES 

As  soon  as  the  pipes  had  been  cast,  the  forms 
were  covered  by  canvas  jackets  laced  up  and  down 
the  vertical  joint  and  secured  to  the  concrete  base. 
The  canvas  hood,  supported  by  wooden  arms  at- 
tached to  the  spider  so  as  not  to  displace  the 
light  copper  sleeve,  was  placed  on  top  of  the  cyl- 
inder and  laced  to  it.  Live  steam  was  admitted 
to  the  interior  of  the  pipe  through  one  center  jet 
ami  four  equidistant  circumferential  jets  pierc- 
ing vertically  through  the  concrete  base. 
Crovt  l/fiar'  cem*"' 
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WATERTIGHT  KXl'A.NSiox  joint  with  EXTENSIBLE 
COPPER  SLEEVE 

W  inn  the  pipes  were  twenty-four  hours  old 
the  jackets  were  removed  and  the  forms  were 
Stripped,  cleaned,  assembled,  and  used  on  another 
set  of  pipes.  The  jacket  and  hood  were  replaced 
and  steam  was  again  turned  on  for  two  or  three 
days  before  the  pipes  were  removed  from  the  con- 
crete bases  and  stored  on  the  skids. 

The  pipes  were  lifted  from  their  bases  by  a 
horizontal  beam  about  7  feet  long  attached  to  a 
hoisting  tackle  on  the  traveler  suspended  from 
one  end  of  the  traveler  cap.  and  counterweightcd 
by  a  balance  box  suspended  from  the  opposite 
end  of  the  cap. 


DELIVERING  CONCRETE  To  WORKING  I'ATKORMS  ON 
FORMS 
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LIFTING  STRIPPED  PIPS  FROM  CASTING  M.\K 

At  each  end  of  the  hoisting  beam  there  was 
attached  one  end  of  a  chain  that  was  wove  around 
sheaves  at  opposite  ends  of  a  flexible  semi-cir- 
cular steel  band  placed  horizontally  on  the  out- 
side of  the  pipe  midway  between  the  ends. 

Putting  the  hoisting  strain  on  the  chain  de- 
veloped a  tension  that  pulled  this  band  tight  and 
produced  sufficient  friction  to  enable  it  to  lift 
the  pipe  section  free  of  the  base,  after  which  it 


PIPES  ENCLOSED  IN  CANVAS  IKK)DS  AND  JACKETS  TO 
RETAIN  STEAMi 


was  easily  revolved  about  the  center  of  gravity 
in  a  line  passing  through  the  chain  sheaves,  ami 
when  in  a  horizontal  position  was  lowered  to  rest 
on  wooden  skids  transverse  to  the  traveler  track. 

The  pipes  were  first  rolled  to  the  outer  ends  of 
these  skids  and  afterwards  the  space  between 
them  and  the  derrick  track  was  filled  with  addi- 


LOtOMOTIVE  CRANE  LOADING  PIPE  ON  CARS 


tional  pipes  stored  until  required  in  the  trench, 
when  they  were  removed  from  the  outer  ends  of 
these  skids  by  locomotive  cranes  that  transferred 
them  to  cars  on  the  service  track.  While  the 
pipes  were  seasoning  in  the  yard  or  on  the  skids, 
they  were  periodically  sprayed  with  a  water  jet 
to  prevent  dehydration. 


Charleston's  W  ay  of  Getting  an 
Incinerator 

The  city  Department  of  Health  and  prominent 
citizens  of  Charleston,  \V.  Va.,  have  put  it  em- 
phatically before  the  citizens  that  the  situation  as 
to  garbage  disposal  in  that  community  has 
reached  the  point  where  immediate  action  is  im- 
perative. At  a  special  meeting  of  the  Chamber 
of  Commerce  held  a  short  time  ago,  a  special 
committee  on  garbage  disposal  made  its  report 
and  the  Chamber  of  Commerce  unanimously 
adopted  resolutions  urging  the  necessity  of  pro- 
tecting the  health  of  the  people  and  guarding 
against  difficulties  with  the  Federal  government 
by  providing  some  sanitary  method  of  garbage- 
disposal.  Dr.  R.  A.  Ireland,  chairman  of  the  spe- 
cial committee,  stated  that  O.000  out  of  10.000 
families  in  that  city  were  spending  25  cents  a 
week  for  having  their  garbage  removed,  or  a  total 
of  S7S.O00  a  year.  The  Chamber  of  Commerce 
appointed  a  committee  of  ten  to  make  arrange- 
ments for  financing  the  project,  ami  it  was 
thought  probable  that  the  plan  adopted  would 
be  that  by  which  the  city  purchased  its  fire  ap- 
paratus, when  the  citizens  underwrote  the  amount 
necessary.  It  is  believed  there  is  enough  popular 
i  pinion  in  favor  of  the  project  to  make  it  perfectly 
possible  to  get  the  citizens  to  underwrite  the 
amount  necessary  to  erect  a  modern  incinerating 
plant,  furnishing  the  funds  for  construction, 
which  will  later  be  returned  to  them  by  the  city. 

Proposals  For  Portland's  (»arl>;i«:<* 
Disposal 

Four  proposals  have  been  made  to  the  city  of 
Portland,  Ore..  t<>  ereel  garbage-disposal  plants 
and  to  operate  them,  or  to  allow  the  city  to  oper- 
ate them  upon  completion.  The  Pacific  Conser- 
vation Company  of  San  Francisco  and  Los  An- 
geles made  two  proposal*.  In  the  first  bid  the 
company  offers  to  erect  a  reduction  plant 
equipped  with  a  Cob  well  system  and  sell  it  to 
the  city  on  a  cost  plus  1  per  cent  basis,  with  a 
guarantee  that  the  plant  would  not  cost  to  ex- 
ceed $330,000. 

In  the  second  proposal  made  by  the  same  com- 
pany, which  is  but  a  tentative  plan,  an  offer  is 
made  to  erect  and  operate  the  plant  and  also  take- 
over the  collection  of  garbage  in  Portland,  pro- 
viding the  city  will  grant  the  company  a  fran- 
chise for  the  exclusive  collection  of  garbage,  ami 
pass  an  ordinance  requiring  the  segregation  of 
garbage. 

The  company  offers  to  make  two  collections 
of  garbage  weekly,  with  a  monthly  charge  of  $1, 
and  will  pay  the  city  $20,000  a  year  for  the 
privilege.    This  amount,  together  with  a  saving 
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estimated  by  Commissioner  Bigelow  at  not  icss 
than  $20,000  now  spent  in  the  operation  of  the 
municipal  incinerator,  would  net  the  city  approx- 
imately S40.000  yearly  on  the  proposition. 

'I  he  Washington-Oregon  Xu-lucl  Company 
offers  to  install  plants  for  the  disposal  of  all 
garbage  and  combustible  material,  paying  the 
city  50  cents  a  ton  for  all  such  material  delivered 
to  the  plant.  This  offer  is  made  with  the  pro- 
vision that  the  city  establish  a  municipal  garbage 
collection  system." 

Another  offer  was  made  by  the  Pacific  Crema- 
tion Company,  which  included  the  erection  of  a 
new  incinerator  for  the  city  at  a  cost  of  SoJ.OtX) 
for  one  50- ton  furnace,  or  $134,000  for  four  50- 
lon  furnaces. 

The  same  company  also  offer-,  to  remodel  the 
present  plant,  and  install  three  furnace-  for 
StfMJOO 

The  bid  for  the  sale  of  new  furnaces,  with  the 
exception  of  the  last  named  offer,  includes  the 
erection  of  new  building-  in  connection  with  the 
incineration  plant. 


Report  on  Philadelphia's  Water  Supply 

The  committee  appointed  by  the  mayor  of 
Philadelphia  to  study  the  city's  water  supply, 
submitted  its  report  the  last  week  in  September. 
The  committee  does  not  report  vcrv  encouraging- 
ly concerning  ground  water  supply,  finding  this 
to  be  small  in  quantity  and  highly  impregnated 
with  mineral  water,  making  it  unsuitable  for  do- 
mestic or  industrial  purposes;  although  final  con- 
elusions  are  deferred  until  certain  test  wells  have 
been  sunk,  for  which  contracts  are  about  to  be 
let.  They  report,  however,  that  during  the  nest 
five  or  six  years  the  supply  must  be  extended,  and 
recommend  the  construction  ol  an  impounding 
reservoir  on  Perkiomcn  creek  at  an  estimated  cost 
of  $8,000,000;  improvements  in  and  extensions  to 
the  Delaware  river  supply  works  at  a  cost  of 
$0,000,000  and  to  the  Schuykil!  river  supply  works 
at  a  cost  of  S4.000.01X).  They  also  recommend  the 
expenditure  of  $.K.000.000  for  the  extension  ,,f  the 
distributing  mains  and  construction  of  a  distrib- 
uting  reservoir  for  the  northeastern  part  of  the 
city,  $5,000,000  for  extensions  and  betterments  to 
existing  distribution  reservoirs  and  main  pipe 
lines,  and  $4,000,000  for  general  improvements  es- 
sential for  the  safe  maintenance  of  the  plant. 
These  should  be  completed  during  the  next  five 
or  six  vears.  but  during  the  next  fir'tv  years  other 
extensions  should  be  made  at  an  estimated  cost  ot 
$134,(XX).O0O  ("these  costs  being  based  on  present 
costs  of  material  and  labor).  These  future  ex- 
penditures consist  of  $5»'.073.fXX)  for  reservoirs 
and  head  works.. S50.X1<>,(XX)  for  aqueducts  to  bring 
the  water  to  the  city,  and  $2K.(XX>.(XK1  for  changes 
in  filtration  plant  and  the  distribution  system. 
These  recommendations  for  the  half  century  pe- 
riod are  based  on  an  estimated  population"  fifty 
years  hence  of  3.250,(XX). 

The  ground  water  supply  had  been  reported 
upon  at  the  express  request  of  the  mavor,  but 
other  citizens  have  for  some  time  h  en  urging 
bringing  a  supply  from  distant  mountain  regions. 


Concerning  this,  the  commission  remarked  that 
the  general  public  were  accustomed  to  think  of  a 
mountain  supply  as  the  clear,  cool  water  which 
they  find  in  mountain  springs.  But  before  moun- 
tain water  can  be  accumulated  in  sufficient  quan- 
tity to  furnish  any  material  proportion  of  the 
quantity  needed  by  a  large  city,  it  has  passed 
through  regions  or  conditions  which  cast  doubt 
upon  its  safety,  has  received  the  wash-off  of  the 
soil  so  that  its  clarity  has  been  damaged,  and 
when  impounded  in  reservoirs  its  coolness  quick- 
ly disappears.  The  water  of  the  Lehigh  and  Del- 
aware rivers  above-  the  Water  (lap  is  at  times 
turbid,  has  a  high  color  or  vegetable  stain,  and 
would  be  subject  to  dangerous  pollution;  and  to 
be  satisfactory  for  a  public  supply  it  would  need 
to  be  nested  to  remove  these  objectionable  quali- 
ties. The  cost  of  bringing  the  water  would  be 
enormous,  and  the  quality  would  probably  be  no 
better  than  could  be  obtained  much  nearer  at 
hand  at  a  very  much  lower  cost. 


Water  Bonds  in  San  Francisco 

An  amendment  to  the  charter  of  the  city  of 
San  Francisco  is  to  be  voted  upon  in  that  city 
which  would  provide  for  withdrawing  water 
bonds  from  the  15  per  cent  legal  limit  of  bonded 
indebtedness,  which  appears  to  be  necessary  if 
the  city  is  to  complete  any  of  the  water  projects 
under  discussion  or  even  already  started,  as  the 
city  has  already  gone  within  about  $32,000,000 
of  its  legal  limit  of  indebtedness.  The  vote  on 
the  amendment  does  not  include  any  authoriza- 
tion for  issuing  bonds  but  merely  makes  it  pos- 
sible for  the  citizens  to  vote  the  necessary  bonds 
for  water  projects  by  casting  a  two-thirds  elec- 
toral vote  in  their  favor. 

Testing  Water  Meters  in  Series 

In  a  paper  before  the  New  Kngland  W  ater 
Works  Association,  J.  K.  (iarratt,  office  engineer 
of  the  Board  of  Water  Commissioners  of  Hart- 
ford, Conn.,  discussed  the  question  whether  water 
meters  would  show  the  same  percentage  of  regis- 
tration whether  tested  singly  or  in  series  of  two, 
three,  ten  or  any  number. 

He  first  called  attention  to  the  fact  that,  when 
the  discharge  is  indicated  as  the  flow  through  a 
S-inch,  Mo-inch  or  other  size  orifice,  the  matter 
of  pressure  is  overlooked.  If  the  pressure  in  a 
given  laboratory  is  always  the  same  and  the  me- 
ters are  tested  singly,  no  error  may  be  involved 
in  this.  There  is.  however,  a  certain  loss  of  head 
in  passing  through  a  meter,  and  four  times  as 
much  loss  in  passing  through  four  meters.  Con- 
sequently, where  a  number  of  meters  are  tested 
in  series,  the  head  on  the  testing  orifice  is  less 
than  where  only  one  meter  is  lested  and  conse- 
quently the  volume  of  flow  is  less.  He  therefore 
emphasizes  the  fact  that  in  all  meter  testing  the 
flow  should  be  designated  as  so  many  gallons  or 
cubic  feet  or  pounds  of  water  per  minute  and  not 
as  the  flow  through  an  orifice  of  stated  size. 

(iiven  this  method  of  indicating  results,  ami 
the  percentage  of  registration  is  entirely  indepen- 
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dent  of  whether  meters  are  tested  singly  or  iti 
sorics.  Where  the  testing  is  made  at  v.erv  low- 
rates  the  loss  of  head  is  insignificant  and  the  ef- 
fact  of  multiple  testing  on  orifice  flow  is  insig- 
nificant, hut  as  the  head  increases  beyond  1-40  of 
a  cubic  foot  per  minute  for  a  ;*-inch  meter,  the 
difference  becomes  more  apparent. 

Water  Works  Extension  to  Cost 
$5,750.00 

The  Swan  Lake  system  of  extensions  of  the 
water  supply  of  Seattle  will  cost  approximately 
$5,750,000.  This  was  the  estimate  submitted  to 
the  council  utilities  committee  by  City  Kngineer 
Dimock.  The  total  amount  expended  to  date  is 
$400,533. 

When  completed  the  Swan  Lake  project  will 
furnish  a  water  supply  sufficient  to  meet  the 
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needs  of  the  city  for  25  years,  it  is  estimated. 
The  project  includes  the  construction  of  a  dam 
at  the  lower  end  of  Swan  Lake,  which  will  cre- 
ate a  reservoir  into  which  water  from  Cedar  river 
will  be  diverted,  a  pipeline  leading  from  the  reser- 
voir to  another  reservoir  in  the  city,  and  the  con- 
struction of  a  storage  reservoir  within  the  city 
limits. 


Bethlehem  Buys  Water  Works 

The  city  of  Bethlehem,  Pa.,  on  September  28, 
became  trie  owner  by  purchase  of  the  plant  and 
property  of  the  Bethlehem  Citv  Water  Company. 
The  city  paid  $1,700,000  for  the  property,  which 
sum  had  been  obtained  by  the  sale  of  4'  S  per  cent 
water  works  bonds,  from  the  sale  of  w  hich  it  re- 
ceived par  value  and  accrued  interest. 


The  Fourth  International  Road  Congress 

By  Arthur  II.  Blanchard  * 


The  author,  who  has  played  a  prominent  part  in  the  first  three  International 
Road  Congresses,  describes  the  purposes  and  accomplishments  of  these  Con- 
gresses and  presents  a  plea  that  highway  engineers  urge  Congress  to  enter 
the  United  States  as  a  member  of  the  Permanent  International  Association 
k  of  Road  Congresses. 


The  First  International  Road  Congress  was 
held  in  Paris  in  1908.  At  this  Congress,  the  Per- 
manent Internationa!  Association  of  Road  Con- 
gresses was  formed  with  headquarters  in  Paris. 
The  Second  Congress  was  held  in  Brussels  in 
10 10. 

The  Third  International  Koad  Congress  was 
held  in  London  in  V>\$,  at  which  time  there  were 
3,793  members  of  the  association.  The  business 
sessions  of  the  Congress  occupied  about  one  week 
and  were  dev  oted  to  a  thorough  discussion  of  the 
subject  matter  of  12.}  reports  pertaining  to  the  19 
topics  on  the  program  of  the  Congress.  During 
the  final  business  session,  progressive  conclusions 
relative  to  each  topic  were  adopted  by  the  Con- 
gress. The  <  "lovernment  of  the  Tinted  Slates  was 
the  only  world-power  w  hich  was  not  a  member  of 
the  association  when  the  Third  Congress  was 
held.  The  records  of  the  Third  Congress  indi- 
cate that  the  following  important  countries  were 
members  of  the  association:  Austria,  Belgium, 
France,  (iermany,  Great  Britain.  Italy,  Japan, 
N'orway.  Portugal,  Russia,  Spain.  Sweden  and 
Switzerland.  Of  the  smaller  countries,  it  is  inter- 
esting to  note  that  our  neighbors.  Cuba  and  Mex- 
ico, sent  dovernment  delegates  to  the  London 
Congress  and  are  Government  Members  of  (he 
association. 

lfTHcr.it>   ..!   Mi.:,t»..'.i,  Arm  Arli..r,  M..li. 


The  International  Commission  of  the  Perma- 
nent International  Association  of  Road  Con- 
gresses, at  its  meeting  held  in  Paris  on  June  21, 
1920,  unanimously  voted  to  accept  an  invitation 
in  the  United  States  in  1922  provided  an  invita- 
tion from  the  United  States  (iovernment  is  re- 
ceived by  the  Executive  Committee  of  the  asso- 
ciation before  January  1,  1921.  If  an  invitation  is 
not  received  from  the  United  States  on  or  before 
December  31,  1*>20,  the  invitation  from  the  Italian 
(iovernment  will  be  accepted.  As  a  regulation  of 
the  association  stipulates  that  an  International 
Congress  cannot  be  held  in  a  country  whose  Gov- 
ernment is  not  a  Permanent  Member  of  the  asso- 
ciation, it  will  be  necessary  for  the  United  States 
Congress,  during  Movcmber  or  December.  1920,  to 
pass  an  appropriation  which  will  provide  for  the 
annual  subsidy  of  the  United  States  as  a  Govern- 
ment Member  of  the  association  and  which  will 
enable  the  Secretary  of  State  to  extend  an  official 
invitation  to  the  association  to  hold  the  Fourth 
International  Road  Congress  in  the  United  States 
in  l'»22. 

The  object  of  the  association  is  to  promote 
progress  in  the  improvement  of  highways  and 
the  efficiency  of  highway  transport  throughout 
the  world.  The  work  of  the  association  consists 
in  organizing  International  Road  Congresses,  pub- 
lishing reports,  papers,  proceedings  and  other 
documents  and  collecting  information  relative  to 
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highway  improvement  and  highway  transporta- 
tion. 

The  membership  of  the  association  consists  of 
representatives  of  Governments,  delegates  for 
corporations  and  individual  or  private  meml>ers. 
The  business  affairs  of  the  association  are  man- 
aged by  the  Permanent  International  Commis- 
sion, which  is  composed  of  members  representing 
the  various  Governments  having  membership  in 
the  association.  Each  Government  has  the  right 
to  one  representative  for  each  1,000  francs  of  it* 
total  annual  subsidy,  provided,  however,  that  the 
number  of  representatives  from  any  one  Govern- 
ment does  not  exceed  fifteen. 

Individual  or  private  members  pay  annual  dues 
of  10  francs,  or  compound  for  a  life  subscription 
by  the  payment  of  one  sum  of  125  francs  Due 
to  the  current  rate  of  foreign  exchange,  it  is 
practicable  for  Americans  to  become  Life  Mem- 
bers by  the  payment  of  the  subscription  of  125 
francs  through  the  medium  of  a  bank  draft,  which 
will  cost,  at  the  present  time,  between  SO, 50  and 
$10.  Life  membership  dues  should  not  be  sent 
by  an  International  Postal  Money  Order,  as  an 
order  for  125  francs  will  cost  approximately  $25. 
Bank  drafts  should  be  made  payable  to  the  Per- 
manent International  Association  of  Road  Con- 
greases  and  be  sent  to  Professor  Paul  LeGavrian. 
General  Secretary,  Permanent  International  As- 
sociation of  Road  Congresses.  1  Avenue  d*lena. 
Paris,  France. 

Individual  members  receive,  free  of  charge,  all 
of  the  publications  of  the  association,  including 
papers,  reports  and  proceedings  of  Congresses, 
which,  in  times  of  peace,  are  held  triennially.  The 
reports  and  proceedings  of  the  Third  Interna- 
tional Road  Congress  measure,  when  stacked, 
about  6yi  inches  by  9'/>  inches  by  X  inches  in 
height.  The  reports  contain  reliable  information 
pertaining  to  the  progress  in  highway  develop- 
ment and  highway  transportation  in  all  impor- 
tant countries  and  hence  serve  as  an  encyclopedia 
of  foreign  practice.  Members  also  receive  the 
Bulletin  of  the  association,  each  issue  consisting 
of  forty  to  fifty  pages  devoted  to  official  notices, 
minutes  of  meetings  of  the  International  Com- 
mission and  the  Executive  Committee,  and  re- 
views relative  to  highway  improvement  and  high- 
way transport  in  different  countries.  All  the  lit- 
erature, sent  to  American  members,  is  printed  in 
English. 

The  International  Association  should  be  sup- 
ported by  Americans  who  wish  to  see  the  science 
and  art  of  highway  improvement  and  highwav 
transport  rapidly  develop  throughout  the  world, 
who  believe  in  an  international  medium  for  the 
exchange  of  opinions  and  conclusions,  and  who 
wish  to  be  well  informed  relative  to  progress  in 
highway  engineering  and  transportation  in  for- 
eign countries.  Americans  should  not  be  satisfied 
with  joining  the  association  as  individual  mem- 
bers. Although  every  courtesy  was  extended  to 
the  United  States  members  of  the  association  at 
Paris.  Brussels  and  London,  nevertheless  everv 
American  who  has  attended  an  international 
Road  Congress  has  wished  to  apologize  because 


his  Government  was  not  a  P<  rniancnt  Member  of 
the  association.  Considering  the  phenomenal  de- 
velopment of  highway  improvement  and  highway 
transport  in  the  United  States  and  the  active  part 
which  the  United  States  Government  is  taking  in 
highway  construction  through  the  medium  of  the 
Federal  Aid  Act.  it  requires  no  elaborate  argu- 
ments to  demonstrate  the  advisability  of  the 
United  States  Government  hecoming  a  permanent 
member  of  the  association.  The  status  of  the 
United  States  as  a  leading  world-power  demands 
that  its  annual  subsidy  should  be  the  maximum  al- 
lowed by  the  constitution  of  the  association,  that 
is,  15,000  francs,  which  will  provide  for  fifteen 
representatives  of  the  United  States  on  the  Per- 
manent International  Commission.  It  is  the  duty 
of  every  American  who  wishes  to  support  the 
work  of  the  International  Association  and  to  have 
an  International  Road  Congress  held  in  the 
United  States  in  1922  to  write  to  his  represen- 
tatives in  Congress  urging  them  to  vote  favorably 
on  an  appropriation  to  provide  for  the  annual  sub- 
sidy of  the  United  States  as  a  Government  Mem- 
ber of  the  Permanent  International  Association 
of  Road  Congresses. 


Road  Experiments  of  the 
Bureau  of  Public  Roads 

The  Bureau  of  Public  Roads  of  the  United 
States  Department  of  Agriculture  is  conducting  a 
series  of  experiments  which  promises  to  be  of 
great  value  to  highway  engineers.  These  experi- 
ments will  continue  for  several  months  or  vears, 
but  already  sufficient  has  been  learned  to  give  aii 
indication  of  the  results.  Tor  instance,  they  indi- 
cate that  increased  speed  of  a  vehicle  equipped 
with  hard  rubber  tires  tremendously  increases  the 
impact  which  its  wheels  make  on  the  roadway  if 
there  is  any  unevenness  of  the  surface:  and' on 
the  other  hand,  with  pneumatic  tires  increased 
speed  adds  little  to  the  impact.  Trucks  varying 
from  I  ton  to  /»'.  tons  have  been  used  in  the  tests. 
A  special  device  recorded  the  impact  of  each 
wheel  as  it  made  a  2-inch  drop  from  a  ledge  built 
in  the  road  surface. 

Recent  tests  were  made  with  a  3-ton  truck  car- 
rying a  4'J-ton  load  so  placed  that  the  total 
weight  on  each  rear  wheel  was  7.000  pounds,  of 
which  1./00  pounds  was  not  supported  hv  the 
springs  while  5,300  pounds  was  s„  supported. 
This  truck  was  equipped  first  with  an  old  solid 
tire  that  had  worn  down  to  a  thickness  of  1  inch  ■ 
then  with  a  new  solid  tire  2<  .  inches  thick:  and 
finally  with  pneumatic  tires  42x0  inches  and  in- 
flated to  a  pressur-  of  142  pounds  per  squire  inch. 
I  he  other  conditions  were  the  same  in  all  the 
tests.    The  blows  delivered  when  the  speed  ap 

Ii>r^A,,att"H  5,7  "lilrs  ,KT  ilour  wtTC  measured  as 
11.600  pounds  with  the  old  tire.  '),  100  pounds 
with  the  new  solid  tire  and  7,100  pounds  with  the 
pneumatic  tire.  When  the  speed  increased  to 
o  r™'k*S  piT  hnur  ,!u'  ""pacts  were  increased  to 
18,500  pounds,  14.100  pounds  and  7.S00  pounds, 
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respcctivciv  ;  while  when  1  In-  speed  r<  .n  hod  14" 
miles  the  imparls  increased  to  2<>,5(X)  pounds.  IN.- 
700  pounds,  ami  <S„W0  pounds.  This  shows  ihal. 
with  an  increase  in  speed  from  5.7  Id  1  l.o  miles, 
impact  from  the  old  solid  tire  was  increased  about 
two  and  one-half  times,  that  from  the  new  tire 
about  twice,  and  that  from  the  pneumatic  tire  only 
about  17  per  cent. 

Another  series  of  tests  was  made  on  slabs  of 
pavement  by  means  of  a  machine  designed  to  give 
impacts  equivalent  to  those  described  above,  the 
unsprung  weight  being  1.500  pounds  and  the 
sprung  weight  0,000  pounds.  The  test>  were  made 
by  dropping  the  entire  weight  :  *  inch  500  times, 
^  inch  500  times,  •'>■*  inch  500  times  and  so  on  un- 
til the  slab  failed.  The  slabs  were  tested  lying 
on  a  rather  wet  sub-grade.  A  surprising  differ- 
ence has  been  found  in  the  strength  of  the  dilfcr- 
cut  types  of  pavements  tested.  The  total  num- 
ber of  blows  required  to  cause  failure  have  varied 
from  <>7  to  almost  2,000. 

Another  series  of  tests  is  being  made  to  deter- 
mine the  relative  wear  of  different  kind*  of  pave- 
ments. The  relative  wearing  qualities  of  hard 
and  soft  brick  and  of  v  arious  kinds  of  stone  blocks 
are  brought  out.  comparisons  made  between  grout 
and  asphalt  tillers  for  both  brick  and  stone  blocks, 
and  the  relative  wearing  qualities  of  concrete 
when  mixed  with  various  kinds  of  coarse  aggre- 
gate. 


Roa<J  Construction  in  North  Carolina 

The  Xorth  Carolina  Highwav  Commission  now 
has  under  construction  57  prop  els  of  which  tin- 
estimated  cost  is  slightly  over  S/.t  XXt.(XX)  These 
projects  include  21  hard-surface  roads  totaling  114 
miles.  35  gravel  and  sand-clay  roads  totaling  .vV» 
miles  and  a  concrete  bridge.  Sixteen  miles  of 
hard  surface  roads  in  six  projects  have  been  com- 
pleted at  a  cost  of  S507..W).  and  5  /miles  of  gravel 
and  sand-clav  roads  at  a  cost  of  S2n2.d'»3. 

The  work  being  done  is  spread  quite  generally 
over  the  state,  more  than  half  the  counties  having 
taken  advantage  of  the  Federal  Aid  offer.  The 
largest  amount  of  work  being  done  in  anv  one 
county  is  that  in  Buncombe  comm.  where  mine 
than  one-half  million  dollars'  worth  of  construc- 
tion is  under  way. 


The  Lee  Highway 

Virginia  has  the  reputation  of  being  one  of  the 
most  backward  states  in  the  eastern  section  of  the 
country  so  far  as  improved  highwavs  is  con- 
cerned, but  it  is  hoped  by  mam  of  the  citizens 
that  conditions  will  be  greatlv  improved  within 
the  nest  year  or  two.  Last  sprinu'  there  was  or- 
ganized the  I.ee  Highway  Association  to  proivote 
a  transcontinental  highway  through  the  south, 
and  permanent  officers  of  the  association  worc 
"lected  ill  September  and  Roanoke  chosen  as 
headquarters. 

The  highwav  is  intended  both  as  a  memorial 
to  Con  Robert  K.  I  ee  and  to  serve  the  u'-'it -"inM 
oitrpose  of  conncepiig  the  north  with  iho  south 
bv    :i    sitlgle   slrefch   of   irioroved    roadbed.  Dr. 

*\  V  lohnsoii,  the  general  directi>r,  state*  liis  |„.. 
lief  that  the  construction  of  tins  highway  through 
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.lie  \  alley  of  V  irginia  will  result  in  the  construc- 
tion of  many  lateral  roads  ami  greatly  increase 
the  shipping  of  goods  by  truck  throughout  tin 
slate,  the  highwav  will  naturally  pass  through 
Lexington,  which  is  the  burial  place  of  both  lieu. 
Lee  and  Stonewall  Jackson,  because  of  the  his. 
toric  interest,  scenic  beauty  and  tor  practical  pur- 
poses, the  route  has  been  fixed  from  New  \oik, 
through  Philadelphia,  Baltimore,  and  Washington 
to  Alexandria  and  \\  inchester,  and  thence  by  the 
Valley  of  V  irginia  ami  Last  Tennessee  to  New 
t  Means.  It  is  the  intention,  when  this  section 
has  been  completed,  to  extend  the  road  to  San 
Francisco  by  way  of  LI  I'aso,  San  Diego  and  Los 
Angeles,  making  it  the  southern  counterpart  of 
the  Lincoln  Highway  in  the  north. 

Repairing  Elizabeth's  Bridge  Piers 

An  examination  of  several  bridge  piers  at 
F.li/abeth.  \.  )..  on  ihe  Lli/.abelh  and  Kahwav 
rivets,  made  some  months  ago,  showed  that  the 
concrete  in  them  had  disintegrated  to  a  danger- 
ous degree,  the  corrosion  in  some  places  extending 
to  a  depth  of  f>  inches  from  the  face.  The  matter 
was  referred  to  a  committee  who  obtained  the 
opinion  of  consulting  engineers  and  chemists  a* 
to  the  cause  of  the  damage  and  best  remedy  there- 
for. The  zone  of  disintegration  appears  to  be 
limited  to  the  area  between  high  and  low  water 
marks,  and  consequently  repairs  made  in  the  or- 
dinary way  would  require  the  building  of  a  coffer 
dam  around  each  pier  or  some  other  method  of 
excluding  the  water  until  the  concrete  or  other 
masonry  used  for  repairs  had  set.  This  would 
bo  an  expetlsn  e  procedure. 

Professor  I'..  L.  Conwell.  a  consulting  chemist 
ot  Philadelphia,  reported  that  analyses  of  tie- 
river  water  showed  soluble  salts  of  hydrochloric 
and  sulphuric  acids  in  considerable  quantities. 
Vlso  F.bzahcth  river  water  was  found  to  contain 
from  20  to  200  times  ;ls  much  salt  as  was  found 
in  other  streams  of  the  state  not  exposed  to 
industrial  pollution. 

One  of  those  consulted  was  Ralph  L.  Slnin- 
wald,  fr.,  vice  president  of  the  St-indard  I'aiut 
C  ompany.  He  said  that  he  found  th>l  crystals 
of  salt  formed  in  holes  and  crevices  of  tL-  con- 
crete, ami  in  the  considerable  expansion  necom- 
panving  crystallization,  forced  off  (lakes  ;,.u\  , .ar- 
ticles of  the  concrete.  He  recommended  chiopiim 
awav  all  of  the  damaged  surface  and  appb  in<r 
coat  of  cement  mixed  with  a  compound  which  is 
both  waterproof  ami  acid-proof.  This  imf^ri-d 
cm  be  applied  by  heitiiic/  the  surface  of  the 
piers  to  a  hi<;h  temperature  with  i  h'ow--i->r.-h 
and  a pp! vint'  the  plaster,  which  will  *.-r 
ant)  permit  the  repair  to  be  made  i!"r;,„r  t(,,. 
twenty  mimites  or  so  of  extreme  low  tb'-'  when 
•ill  of  the  da  ma  fed  surface  is  exposed.  He  esti. 
mates  that  repair*  r-ade  in  this  way  will  cost 
■  omrovimatelv  .Sv.000  whereas  the  constriction 
of  coffer  ilams  to  permit  eo-.— ,.|  |  „„  j„  tj)(.  ,,.,,,.,1 

o  would  cost  about  S 10  000  Th  •  Con. civ  Board 
of  I'voi  boblers  is  r,-  ,rted  to  Irnv  de-bled  to  Use 
acid  resistii)!'    and    walcrproot    materia!    for  the 

 ictete  abutments  to  be  used  in  connection  with 

-'    propose.!    new    street   bridge   on    South  Front 

street. 


Digitized  by  Google 


OcToBKR.  16,  19J0  PUBLIC 

PUBLIC  WORKS 

Published  Wwkly 

*r 

MuJctMl  Jaaraal  ud  Elfi»»*T,  lac 

Publication  Office.  Floral  Park.  N.  V. 
Advertising  and  Edilortnl  Offices  at  24S  West  SOili 
Street,  New  York,  X.  V. 


UniMd  tutn  »nd  rotmtioot.  Huico  tad  Cuba  U-00  per  T*»r 

All  «b«r  coantrin   **-00  per  ye»- 

Chaaft  «f  Atinm 

Subscriber*  »rt  requested  to  notify  us  promptly  of  clung*  m 
•ddreso.  |i»i«if  both  old  »nd  new  sddreMe* 


TelspbsM  (Hew  Y«rk>:  Bryan  Ml 
Western  Office:  tfoudnock  Block.  Chieeco 


A.  FRESCOTT  FOLWELL.  Editor 
FRANK  W.  SKINNER.  A^oeiste  Editor 


CONTENTS 


PAVING    NORTH    BROAD    STRKF.T.  PHILA- 
DELPHIA—Illustrated    157 

CASTING  AND  STEAMING  REINFORCED  PIPE 

-Illustrated    r»u 

Charleston's  Way  of  CcttiiiR  an  Incinerator    niio 

Proposals  for  Portland's  Garbage  Disposal    awi 

Report  on  Philadelphia's  Water  Supply    -'Mil 

Water  Bonds  in  San  Francisco  

Testing  Water  Meters  in  Series    361 

Water  Works  Extension  to  Cost  $.',.7V»,Oon   .162 

Bethlehem  Buys  Water  Work,    :tr,2 

THE  FOURTH  INTERNATIONAL  ROAD  CON- 
GRESS—By  Arthur  H.  Blancl.ard   :ira 

ROAD  EXPERIMENTS  BY  THE  BUREAU  OF 

PUBLIC  ROADS    act 

Road  Construction  in  North  Carolina    :if,4 

The  Lee  Hallway   :i«4 

Rc|tairitiR  Elizabeth's  Bridge  Piers   3frt 

EDITORIAL  NOTES    :t>v. 

Gravel  Roads—  Rcttt.sc  Utilisation  Uifhtultii-x 

Poor  Back  Filling  Cost  $7,.H>n    :w. 

Construction  Costs  in  the  Philippines   ::ii<; 

Highway  I>ctciirs  ...    :tr,«» 

THE  NATIONAL  CONSTRUCTION  SITUATION  .11.7 

Southern  Pine  Production      a«7 

Seattle's  Municipal  Railway  Loses  Mottcv   ;mw 

ELECTRIC  LIGHT  AND  POWER  STATIONS...  :»,h 

Traffic  Tower  for  San  Francisco — Illustrated    '■•*>'■> 

Engineering  College  of  University  of  Maryland   :(7<) 

Dr.  Samuel  Sheldon   ;:7<i 

Hard-Surface  Roads  for  North  Carolina   ;t7() 

The  Old  Niagara  Railroad  Suspension  Bridge   :;7<i 

Ubor  Notes    ;«•> 

The  Cost  of  Immigration    ;i;2 

RECENT  LEGAL  DECISIONS    ::7:s 


Gravel  Roads 

As  compared  with  concrete,  bituminous  con- 
crete and  other  more  durable  roads,  comparatively 
little  has  been  written  or  reported  concerning' 
gravel  roads,  and  yet  the  mileage  of  such  roads 
constructed  with  Federal  Aid  in  the  United  States 
during  1919.  and  also  that  during  the  three  years. 
1917,  1918  and  1919.  exceeded  by  far  the  mileage 
of  any  other  type  of  road  other  than  plain  earth 
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roads  and  almost  etjualed  the  total  of  all  other 
kinds,  and  the  mileage  of  earth  roads  only 
slightly  exceeded  that  for  gravel.  Owing  to 
restrictions  placed  upon  roads  which  receive 
Federal  aid.  it  is  probable  that,  could  figures 
for  al!  road*  in  the  country  be  obtained,  the  show- 
ing made  by  gravel  roads  would  be  even  better. 
In  some  states  more  than  three-quarters  of  all  the 
roads  in  the  state  are  built  of  gravel. 

Even  taking  the  costs  of  the  roads,  we  find  that, 
although  gravel  is  a  very  cheap  road  to  construct 
as  compared  with  the  more  durable  ones,  the  total 
Cost  of  Federal  aid  gravel  roads  during  the  three 
years.  1«17.  1918  and  lyiV.  was  two-thirds  as  great 
as  that  of  all  the  other  roads  combined,  omitting 
concrete.  'I  o  give  the  exact  figures,  there  was 
spent  on  Federal  aid  gravel  roads  $10,238,678;  on 
concrete  roads.  $18,172,084;  on  earth  roads,  $6,- 
((45.245.  and  on  all  others  combined  (these  includ- 
ing sand-clay,  macadam,  macadam  with  mat  top, 
bituminous  macadam,  bituminous  concrete,  brick, 
and  miscellaneous  I,  $14,720. 4f>0. 

\\  ith  such  a  large  proportion  of  the  country  de- 
pending upon  gravel  foads  and  with  such  large 
sums  spent  in  their  construction,  it  would  seem 
desirable  that  more  attention  be  given  to  this  class 
of  road  by  engineers  and  other  road  experts. 
Probably  ten  times  as  much  has  been  done  in  the 
way  of  experimenting  and  has  been  written  by  en- 
gineers concerning  bituminous  concrete  roads  as 
concerning  gravel,  and  yet  nearly  four  times  as 
much  money  was  spent  during  "the  three  years 
named  on  gravel  as  on  bituminous  concrete. 

We  expect  to  publish  next  week  some  ideas  of 
specialists  on  gravel  roads  and  hope  that  the  pres- 
ent indications  that  a  more  serious  interest  in 
gravel  roads  is  being  taken  by  highway  engineers 
will  be  borne  out  by  later  development. 


Refuse  Utilization  Difficulties 

\\  i t hi ti  a  very  few  weeks  reports  have  t  ome 
■  two  companies  holding  contracts  for  the  dis- 
os  ,|  ,,f  municipal  refuse  having  abandoned  these 
' "Hi acts  because  of  the  inability,  or  at  least  the 

lure,  of  the  municipal  authorities  to  secure  a 
-  lisfactorv  separation  of  the  refuse,  especially  of 
si  did  rubbish  from  the  garbage.  Fach  of  these 
companies  has  stated  that  the  presence  in  the 
garbage  of  bottles  and  pieces  of  metal,  stones  and 
other  hard  objects  has  resulted  in  a  breaking  of 
the  machinery  through  which  the  garbage  is 
passed  and  that  unless  the  city  authorities  can  in- 
duce the  citizens  to  keep  the  garbage  free  from 
such  objects  it  will  be  impracticable  for  these 
companies  to  carry  out  their  processes. 

It  does  not  appear  whether  the  citizens  of  Bos- 
ton and  of  Atlantic  City  are  more  difficult  to  con- 
trol in  this  matter  of  garbage  separation  than 
those  of  other  cities  or  whether  the  utilization 
processes  and  machinery  used  is  different  from 
that  used  by  the  several  cities  which  have  for 
years  been  disposing  of  garbage  bv  utilization 
processes  of  one  kind  or  another  These  two  in- 
stances, however,  would  seem  to  point  to  one  of 
the  difficulties  in  the  utilization  of  municipal 
refuse,  this  being  the  necessity  of  securing  a  irore 
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or  less  complete  separation  of  the  refuse  into  at 
least  two,  and  even  three  or  four,  different  classes. 

In  the  case  of  incineration  this  necessity  of  sep- 
aration would  not  appear  to  be  so  great,  although 
even  for  that  method  of  disposal  it  is  generally 
desirable  to  separate  out  from  the  combustible 
matter  that  which  is  incombustible  and  only  clogs 
or  smothers  the  fire,  such  as  fine  ashes  and  dirt, 
watermelon  rinds,  corn  cobs  and  certain  other 
materials.  As  long  as  there  are  careless  and 
thoughtless  people  there  will  be  difficulty  in  se- 
curing this  separation,  even  after  the  citizens  gen  - 
erally have  been  convinced  of  its  desirability.  And 
yet  certain  cities  have  been  fortunate  enough  to 
obtain  officials  who  have  appeared  to  be  quite  suc- 
cessful in  this  respect.  For  instance.  Minneapolis 
and  Trenton  taught  their  citizens  to  drain  their 
garbage  and  wrap  it  in  paper  before  depositing  it 
in  the  pails,  and  we  believe  that  in  a  compara- 
tively short  time  the  citizens  observed  this  regu- 
lation quite  generally. 

This  is  one  of  the  many  problems  arising  to 
complicate  the  question  of  what  method  of  dis- 
posal of  refuse  will  be  best  for  any  given  city. 
This  question  of  refuse  disposal  is  by  no  means  an 
easy  one  to  settle,  and.«in  fact,  there  appear  to  be 
few  cities  where  it  has  been  settled  satisfactorily 
to  all  concerned,  if  we  include  among  these  the 
residents  in  the  vicinity  of  the  place  of  disposal, 
whether  this  be  a  dump,  a  utilization  plant  or  an 
incinerator;  including  also  the  taxpayers  who 
have  to  pay  the  construction  and  operating  ex- 
penses and  the  householders  who  have  to  pur- 
chase and  keep  on  hand  one.  two  or  three  re- 
ceptacles required  and  perform  the  necessary 
separation  of  the  refuse  deposited  in  them. 


Poor  Back  Filling  Costs  £7.500 

In  Waltham,  Mass..  there  was  constructed  in 
1881  a  storm  sewer  36  inches  in  diani.ur.  con- 
structed of  a  single  course  of  brick  laid  in  natural 
cement,  which  lies  at  one  point  IS  feet  below  the 
surface  of  the  roadwav.  Aboul  eleven  vcirs  later 
a  trunk  sewer  was  laid  in  the  same  street  20  feet 
below  the  surface  and  5  or  6  feet  away  front  the 
storm  sewer.  In  spite  of  the  danger  which  lb:- 
♦hreatencd  to  the  storm  sewer,  especially  in  view 
of  its  light  construction,  it  would  appear  tint 
the  back-filling  around  the  trunk  sewer  w><  not 
made  as  thoroughly  and  compactly  as  it  shoii'd 
have  been,  lor  the  back  rilling  continued  to  settle 
slighllv  year  bv  year,  permitting  the  ground  be- 
tween it  and  the  storm  sewer  to  fall  awav  from 
the  latter,  which  finally  cracked  on  the  unde.swl-- 
toward  the  trunk  sewer  and  finally,  in  |0)0  set- 
tied  and  collapsed  for  a  distance  of  over  10O  feet 
and  was  badly  cracked  for  another  100  I'e  -t.  Nhoiit 
1006  an  8-inch  water  main  had  been  laid  in  the 
same  street  about  5  feet  deep  ami  crossing  diag- 
onally over  the  storm  sewer  for  a  distance  of 
about  140  feet.  When  the  storm  sewer  collapsed 
the  earth  between  it  and  the  water  main  aboye 
settled,  the  water  main  broke  in  two  and  the 
rush  of  water  from  it  -»< ti I. •« I  considerable  to  the 
damage  done  bv  die  break  m  the  sewer. 

The  work  of  repairing  the  storm  sewer  and 


water  main  required  two  months'  of  time  and  an 
expenditure  of  $7,490,  and  seriously  interfered 
with  carrying  'out  the  city's  program  for  general 
repair  work  on  the  streets,  since  a  large  part  of 
the  labor  used  would  otherwise  have  been  em- 
ployed on  street  work.  The  excavation  was  han- 
dled with  a  (.'arson  trench  machine,  as  the  limited 
number  of  men  available,  the  unusual  depth  of 
the  trench  and  the  loose  gravel  soil  made  hand- 
digging  impracticable.  Of  the  total  cost,  $4,510 
was  for  labor.  $2,311  was  for  material,  and  most 
of  the  remainder  was  for  teams  and  trucks  and 
r  achine  hire,  the  last  being  $33<>. 


Construction  Costs  in  the  Philippines 

In  a  letter  dated  Manila.  I\  I.,  August  26,  A. 
<i.  Hillberg,  civil  and  hydraulic  engineer,  formerly 
of  New  York  City,  writes: 

"You  mention  about  the  bad  conditions  in  the 
I'nited  States  and  the  difficulty  of  making  both 
ends  meet  on  the  salaried  positions.  The  same 
conditions  exist  out  here  because  labor  and  mate- 
rials ran  up  tremendously  during  the  past  two  or 
three  years.  It  does  not  look  as  if  the  cost  of 
materials  would  be  any  lower  for  the  coming  four 
or  five  years,  but  labor  may  come  down  some- 
what. 

"However,  the  costs  of  construction  labor  in 
the  Philippines  is  not  excessive  as  compared  with 
lahor  in  America.  The  Filippino  laborer  is  not 
as  efficient  as  the  laborer  we  employ  in  the  States, 
but  he  is  only  paid  from  75  cents  to  $1,  gold,  a 
day.  consequently  even  if  he  is  40  or  50  per  cent 
efficient  as  compared  with  labor  in  America,  the 
labor  costs  are  still  less  than  half  of  what  they 
are  in  the  States. 

"Costs  of  materials,  however,  are  almost 
double  of  what  they  are  in  the  States  and  this 
brings  about  the  curious  conditions  that  in  con- 
struction work  materials  cost  about  75  per  cent 
and  labor  25  per  cent.  In  the  States  it  is  almost 
the  reverse,  viz.:  materials  25  per  cent  and  labor 
75  per  cent." 

Highway  Detour* 

In  a  discussion  at  a  meeting  of  the  executive 
committee  of  the  League  of  Improvement  Socie- 
ties at  Providence,  R.  1..  on  September  22,  the 
practices  followed  in  respect  to  detours  around 
sections  of  highway  under  construction  were  con- 
demned. Among  other  things,  it  was  the  general 
opinion  that  before  am  section  of  road  was  torn 
up  by  contractors  for  making  repairs  i>r  recon- 
structing, the  detours  necessary  should  be  placed 
in  a  passable  condition.  Many  accidents  and 
much  expense  from  breakage  of  automobiles  had 
resulted  from  the  poor  condition  of  detours  dur- 
ing the  past  summer.  The  committee  also  ex- 
pressed the  opinion  that  contracts  for  repairing 
state  highways  should  contain  provisions  that 
shorter  stretches  of  road  be  torn  up  during  re- 
pairs, the  present  practice  of  tearing  up  the  whole 
ro.nl  resulting  in  imneccs-.,ii  \  inconvenience  to 
motorists  and  traffic  generally. 
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The  National  Con- 
struction Situation 


Data  furnished  by  Associated  General  Con- 
tractors in  all  parts  of  the  country  cover- 
ing fundamental  causes  of  present  condi- 
tions, and  recommendations  for  Govern- 
ment Action 


The  Associated  General  Contractors  have  re- 
cently made  to  the  Honorable  William  A.  (  aider, 
chairmau  of  the  Senate  Committee  on  Reconstruc- 
tion and  Production,  a  statement  regarding  the 
present  situation  of  engineering  construction  and 
housing  in  the  I'nited  States,  accompanied  by 
recommendations  for  action  that,  in  their  opinion, 
will  most  quickly  ami  efficiently  relieve  the  pres- 
ent serious  conditions. 

By  a  questionnaire  directed  to  its  members  ami 
others,  the  association  has  received  widespread 
and  competent  information  regarding  the  exist- 
ence and  amount  of  abnormal  construction  con- 
ditions, the  efforts  that  have  been  made  to  remedy 
them  and  suggestions  for  future  action. 

From  a  summary  of  these  it  is  concluded  that 
there  exists  a  housing  shortage  of  about  SI, 500,- 
000.000;  that  the  Federal  highwav  program  for 
1920  amounting  to  $633,000,000  and  a  very  large 
amount  of  other  highway  work  has  completely 
fallen  through,  and  that  railroad  work,  water- 
power  developments,  vast  reclamation  projects, 
harbor  and  river  improvements  and  other  public 
works  are  at  a  standstill. 

H  NUAMK.VTAt.  CAI'NKS  , 

Cessation  of  normal  construction  during  the 
war  is  assumed  to  be  the  principal  cause  of  the 
present  shortage  of  construction  facilities.  The 
immediate  problem  faced,  however,  is  the  inabil- 
ity of  construction  industry  to  function  efficiently 
at  the  present  time.  This  is  due  to  inadequate 
transportation  facilities,  restricted  finance,  high 
cost  of  materials,  labor  and  strikes. 

Transportation  priorities  granted  to  fuel  caused 
a  complete  suspension  of  work  on  most  projects 
requiring  a  large  amount  of  bulky  materials,  espe- 
cially east  of  the  Mississippi  river,  which  was  ag- 
gravated by  lack  of  cars  and  lack  of  ability  to 
move  them.  If  construction  were  to  begin  again 
with  all  its  facilities,  the  same  difficulties  that  ex- 
isted early  in  the  summer  would  at  once  reappear 
in  large  measure. 

RIX  <  >M  M  f,  V  HATH  IN  s 

It  is  therefore  recommended  to  (he  Interstate 
Commerce  Commission  that  priority  of  transpor 
tation  next  to  food  and  fuel  should  be  given  to 
materials  for  essential  construction.  Government 
aid  should  be  extended  to  the  effort  of  the  Asso- 
ciation of  Railway  Kxecutives  to  reduce  the  stand- 
ing time  of  freight  cars.  .  Reciprocal  demurrage, 
based  on  a  money  consideration  should  be  estab- 
lished. For  individual  loans  to  railroads  there 
should  be  substituted  the  establishment  of  a  Na- 


tional Trust,  guaranteed  by  the  Government,  to 
purchase  cars  for  the  relief  of  all  railroads  and 
allot  them  to  various  lines  to  be  paid  for  in  ten 
years  or  less. 

It  was  recommended  that  the  Federal  Reserve 
Hoard  adopt  a  more  liberal  policy  towards  con- 
struction loans.   This  can  be  done  by: 

1.  The  rediscount  ng  by  Federal  Reserve 
Banks  of  the  notes  of  building  and  loan  associa- 
tions at  lower  rates. 

2.  The  extension  of  more  liberal  credits  to 
essential  industrial  extension  projects. 

3.  The  encouragement  of  the  production  of  es- 
sential commodities  and  necessities  through 
preferential  discount  rates. 

4.  A  modification  of  income  and  excess  profit 
taxes  and  the  adoption  of  a  direct  commodity  tax, 
especially  on  luxuries.  Other  features  apply  es- 
pecially to  the  housing  problem. 

Prices  of  material  are  believed  to  be  higher  than 
are  warranted  and  the  expectation  of  future  in- 
crease restrains  the  investment  of  capital.  It 
is,  therefore,  recommended  that  : 

1.  Retail  prices,  production,  distribution  cost 
and  selling  prices  and  manufacturers'  prices  and 
their  relations  should  be  investigated  and  fully 
published. 

2,  The  Federal  government  should  provide 
regular  dissemination  of  information  regarding 
current  production  and  market  prices  of  construc- 
tion material. 

I-ABOR 

The  high  cost  of  labor  is  attributable  to  in- 
efficiency and  shortage.  In  some  cities  efficiency 
has  been  increased  by  curtailment  of  work  and 
open-shop  policy.  The  labor  supply  has  been  in- 
adequate for  several  years  and  can  only  be  in- 
creased by  immigration.  There  is  a  great  scarcity 
of  skilled  mechanics  and  efficient  trained  work- 
men. Shortage  is  aggravated  by  idleness  due  to 
strikes,  lockouts  and  lack  of  co-operation  be- 
tween employers  and  employees.  The  provision 
of  judicial  tribunals  for  industrial  disputes,  with 
authority  to  enforce  their  decisions  is  incumbent 
on  the  government. 

The  remedies  suggested  include : 

1.  The  immediate  encouragement  of  immigra- 
tion and,  its  supervision. 

2.  Extensive  government  aid  to  trade  schools, 
tit  train  apprentices  in  a  range  of  related  subjects 
wide  enough  to  enable  them  to  adapt  themselves 
lit  changes  of  industrial  conditions  and  reasonable 
demands. 

3.  A  system  of  government  courts  to  handle 
industrial  disputes  with  power  to  enforce  their 
awards. 

4.  Government  encouragement  to  a  national 
conference  of  construction  employers,  employees 
and  other  related  interests. 


Southern  Pine  Production 

The  Monthly  Trade  Barometer  for  August  of 
the  Southern  Pine  Association,  representing  204 
subscribers  in  the  states  of  Louisiana.  Alabama. 
Oklahoma,  Texas,  Arkansas,  Mississippi.  Florida 
and  George,  shows  that  the  combined  cut  for 
August  was  383.53«>.,)45  feet  while  the  stocks  on 
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hand  August  31  were  1 ,355.«>7'>.024  feet.  The  t 
August  shipments  «  i  re  8K04  pot"  nut  ami  the 
demand  84.95  per  cent  of  production,  tin-  stocks 
on  hand  being;  increased  45.K(>2,846  feet  or  3.5  per 
cent.  The  production  for  the  month  was  75.87 
per  cent  and  the  orders  were  64.45  per  cent  of 
norma).  On  August  31  the  stocks  on  hand  were 
509/)65.407  feet  or  62.28  per  cent  more  than  Au- 
gust 31.  1919.  The  total  exports  during  August 
through  southern  ports  were  57,822.87m  feet. 


Seattle  's  Municipal  Street  Railway 
Loses  Money 

That  Seattle's  municipal  street  railway  system 
is  being  operated  at  an  average  daily  loss  of  S3,- 
213.76  despite  the  increase  in  rate  of  fare  recently- 
put  into  effect  became  known  in  connection  with 
a  report  by  C.  L.  Hammons.  statistician  of  the 
street  railway  department. 

During  the  period  from  July  24  to  August  23, 
inclusive,  the  first  month  of  the  6',  .j -cent  fare,  the 
actual  fare  receipts  were  $496,034.35,  according 
to  this  report.  This  gives  an  average  daily  rev- 
enue from  fares  of  $16,001.10,  which  is  increased 
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.  $1(..447.'M  by  the  addition  of  daily  average  re- 
ceipts from  miscellaneous  sources  of  $447.94. 

Dailv  operating  costs,  based  on  the  July  report, 
Mr.  Hammons  states,  were  $13,100.50:  daily  in- 
terest charge  $2,404.60;  daily  depreciation  charge 
$1,880.52;  making  the  total  daily  cost  of  the  rail- 
wav  $17,385.62.  Subtracting  from  this  amount 
theavcrage  daily  revenue  of  $16,449.04.  Mr.  Ham- 
mons finds  the  dailv  deficit  to  be  $936.58,  to 
which  he  adds  $2,282.18  as  the  daily  average 
amount  to  be  set  aside  for  the  redemption  of 
outstanding  bonds,  which  brings  the  total  daily 
deficit  under  present  operating  conditions  to  $3,- 
218.76. 

Mr.  Hammons  includes  in  his  report  a  com- 
parison showing  $496,034.35  as  the  actual  rev- 
enue for  fare  receipts  during  the  month  from 
July  24  to  August  23  and  $388,972.63  as  the 
amount  that  would  have  been  received  had  the 
same  number  of  passengers  been  carried  on  the 
old  rate  of  fare.  5  cents.  From  this  he  claims  a 
revenue  increase  of  $107,061.72  for  the  month. 
City  officials  declare  this  increase  is  only  appar- 
ent in  part,  as  Mr.  Hamilton's  own  figures  on  the 
number  of  passengers  carried  show  that  the  total 
for  the  month  of  August,  with  the  6' 4 -cent  fare 
in  effect,  was  6  per  cent  less  than  that  of  the 
previous  month  when  the  5-cent  fare  prevailed. 


Electric  Light  and  Power  Stations 


Figures  just  published  by  the  United  States  Census  Bureau  for  the  year  1917 
show  that  there  were  nearly  twice  as  many  commercial  stations  as  munici- 
pal, with  23  times  as  much  value  of  plant,  24  times  as  much  output  of  current, 
12  times  as  much  income.  Data  by  geographical  sections  are  given  in  the 

summary 


i  Ik-  liureau  of  the  Census  has  just  published  a 
report  on  central  electric  light  and  power  stations, 
the  figure>  and  other  data  being  for  the  year  of 
1917.  Although  these  figures  arc  now  nearly 
three  years  old.  the  condition  of  the  country  has 
been  such  during  those  three  years  that  they  are 
probably  more  nearly  applicable  to  present  condi- 
tions than  a  three-year-old  report  would  have 
been  at  any  other  time  during  the  past  twenty- 
five  years.  The  tables  give  figures  separately  for 
commercial  ami  municipal  central  electric,  sta- 
tions, each  arranged  by  geographical  divisions. 

The  value  of  plant  and  equipment  of  the  com- 
mercial stations  was  $2,933,016,941.  while  that  of 
municipal  stations  was  $127,375,200,  or  less  than 
one-twentieth  as  great.  Comparing  the  total  as- 
sets, the  difference  is  even  greater,  these  being 
$3,631,973,213  and  $148,345,165,  respectively. 
There  were  4.224  commercial  stations  and  2,318 
municipal  stations,  showing  that  the  average  com- 
mercial station  was  about  ten  times  the  size  of 
the  average  municipal. 

Comparing  the  incomes,  we  find  the  total  in- 
come bv  the  commercial  stations  was  $486,634,- 
021,  and  that  of  the  municipal  stations  was  $40,- 
2<i0.21°.   The  general  ratio  between  total  incomes 


is  approximately  the  same  as  that  between  re- 
turns from  sale  of  light  and  heat,  power,  and 
municipal  street  lighting,  respectively,  but  the 
municipal  stations  sold  electric  energy  to  other 
public  service  corporations  to  the  amount  of  $317,- 
326,  while  this  item  for  the  commercial  stations 
was  $57,207,466.  On  the  other  hand,  the  commer- 
cial stations  furnished  free  service  estimated  at 
$524,820,  while  the  municipal  stations  furnished 
free  service  estimated  at  $5,095,843. 

In  matter  of  equipment,  the  commercial  sta- 
tions operated  10,387  units  with  a  total  horse- 
power of  12,077,657,  while  municipal  stations  op- 
erated 3,408  units  with  a  total  horsepower  of  859,- 
098.  Of  the  total  units  in  the  commercial  plants, 
about  51  per  cent  were  steam,  while  in  the  mu. 
nicipal  plants  65  per  cent  were  steam.  In  the 
commercial  plants  30  per  cent  were  water-wheels 
and  turbines  and  in  the  municipal  plants  about  7 
per  cent,  while  about  19  per  cent  of  the  commer- 
cial units  were  internal  combustion  engines  and 
28  per  cent  of  the  municipal  units. 

During  the  year  the  commercial  stations  had 
an  output  of  24,398,983.183  kw.  h..  while  the  mu- 
nicipal stations  had  an  output  of  1,039,320,089 
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Comparing  the  number  of  street  lamps  t<>  which 
current  was  furnished,  the  commercial  stations 
operated  206.957  arcs  and  the  municipal  stations 
49,993.  Of  incaiulcscents,  the  commercial  stations 
operated  962,906  and  the  municipal  420.311.  The 
commercial  stations  served  6,202,189  customers 
and  the  municipal  stations  976,514  customers. 

NUMBERS  AND  CAPACITIES  BY  SECTIONS 

The  number  of  commercial  stations  was  4.3 
times  as  many  as  the  municipal  in  New  England, 
4.5  times  as  many  in  the  Middle  Atlantic  states, 
1.4  in  the  East  North  C  entral,  1.3  in  the  West 
North  Central,  1.2  in  the  South  Atlantic,  1.7  in 
the  East  South  Central,  2.3  in  the  West  South 
Central.  3.6  in  the  Mountains  and  4.3  in  the  Pa- 
cific states.  In  a  few  states  the  number  of  mu- 
nicipal stations  exceeded  the  commercial,  Minne- 
sota having  133  municipal  and  122  commercial, 
Nebraska  149  municipal  and  140  commercial,  Kan- 
sas 186  municipal  and  116  commercial,  North 
Carolina  80  municipal  and  79  commercial,  Georgia 
128  municipal  and  48  commercial,  Oklahoma  106 
municipal  and  95  commercial.  When  it  conies  to 
a  comparison  of  the  capacity  of  the  stations,  how- 
ever, the  figures  are  very  much  more  favorable 
to  the  commercial  plants.  The  133  stations  in 
Minnesota,  for  instance,  have  only  31,655  horse-' 
power  in  their  primary  power  plants  as  against 
196,584  horsepower  in  the  12  commercial  plants. 
In  output  of  stations  there  is  nothing  like  approx- 
imate equality  between  commercial  and  municipal 
stations  in  any  state  except  those  of  Florid*  and 
Washington,  the  municipal  output  in  the  former 
having  hcen  23,119/567  kw.  h.  as  against  27.768,- 
325  for  the  commercial  stations,  while  in  the  state 
of  Washington  the  output  of  the  fourteen  munici- 
pal stations  was  123,487,135  kw.  h.  and  that  of 
the  seventy-four  commercial  stations  was  118. 
HK3.821.  In  the  latter  state  the  commercial  sta- 
tion:) u>cij  steam  for  their  primary  power  to  a 
total  of  21770  h-  p„  wltile  the  municipal  plants 
generate  only  14,500  h,  p,  by  steam,  this  being 
developed  by  two  uteaiii  turbines.  In  the  munici- 
pal plants,  waterpower  is  used  for  the  remaining 
57,340  h.  p.,  while  in  the  commercial  stations  wa- 
ter-power is  used  for  5o,828  h.  p.,  and  internal 
combustion  engines  for  (00  h.  p. 

In  the  ten  years,  between  1907  and  1917,  the 
commercial  stations  increased  22  per  cent  in  num- 
ber and  201.1  per  cent  in  gross  income,  while  the 
municipal  plants  increased  85.1  per  cent  in  num- 
ber and  187.3  per  cent  in  gross  income.  In  other 
words,  the  rate  of  increase  in  the  revenues  of 
commercial  plants  has  been  more  than  nine  times 
as  rapid  as  the  growth  in  the  nunibcr  of  station,*, 
while  for  municipal  plants  it  has  been  Utile  more 
than  twice  as  rapid.  The  grogs  incomes  in  1917 
totaled  *40.2n/),219  for  the  municipal  p|ant»  and 
$486,634,021  for  the  commercial. 

Comparing  the  rates  charged,  the  averages  for 
the  entire  United  States  for  lighting  were  5.6 
cents  per  kw.  h.  by  commercial  and  4.9  cents  by 
municipal,  while  for  power  the  rates  were  1,2  by 
commercial  plants  and  1.8  by  municipal.  The 
relation  betwnn  rate*  «a.  by  no  means  uniform 
in  the  different  sections  of  the  country,  the  com- 


mercial rates  for  lighting  being  higher  in  some 
sections  and  lower  in  the  others.  For  instance, 
the  lighting  rates  by  commercial  plants  averaged 
higher  in  New  England,  the  East  North  Central, 
Mountain  and  Pacific  States,  but  averaged  lower 
in  the  other  sections  of  the  country.  Eor  power, 
howewr,  the  rates  charged  by  commercial  plants 
were  lower  in  every  one  of  the  geographical  di- 
visions, although  being  higher  in  some  of  the  in- 
dividual states,  as  in  Vermont,  Illinois  and  Ken- 
tucky. The  lowcst  state  average  rate  for  power 
was  in  Montana,  0.0  cent,  while  the  highest  aver- 
age rates  were  30.9  cents  (municipal;  in  Wyo- 
ming and  6.5  cents  (municipal)  in  New  Hamp- 
shire. The  highest  lighting  rates  were  found  in 
Rhode  Island,  13.1  cents  (municipal),  South  Da- 
kota, 12.0  (municipal).  New  Mexico,  11.7  cents 
(municipal);  the  highest  commercial  state  rate 
being  10.7  in  New  Mexico.  The  lowest  lighting 
rates  were  reported  by  California,  1.9  (munici- 
pal), Illinois,  2.4  cents  (municipal),  and  West 
Virginia,  3  cents  (commercial).  In  individual 
instances  much  higher  rates  are  found  than  thes* 
averages,  some  small  plants  charging  as  high  at 
25  cents. 

  / 

Traffic  Tower  for  San  Francisco 
The  tower  shown  in  the  accompanying  photo- 
graph was  recently  completed  at  the  corner  of 
Market  and  Spear  streets,  San  Francisco.  It  was 
designed  to  control  an  electrically  operated  switch 
for  diverting  certain  cars  of  the  United  Railroads 


STREET  TRAFFIC  TOWER  W  SAN  FRANCISCO 

from  the  inner  traqk,  to,  the  Municipal  or  outer 
track.  The  switch  is  located  at  the  lower  left- 
hand  comer  of  the  illustration. 


Overloading  Motor  Trucks 

Rcfore  a  conference  of  countv  commissioners 
not  long  ago.  Louis  S.  Sadler,  state  hiehwav  com- 
missioner of  Pennsvlvania.  stated  that  the  high- 
ways of  that  state  were  beinfr  ruined  bv  a  clique 
of  greedy  men  who  were  overloading  their  motor 
trucks,  and  that  such  overloading  must  stop.  Said* 
he:  "Under  existing  laws,  all  we  can  do  to.  a- 
man  who  overloads  a  truck  is  to  have  him  fined" 
$100.  Such  men  should  be  sent  to  iail.  and  unless 
«ome  drastic  action  is  taken  hv  the  next  lecisla- 
ture,  the  entire  road  svstom  of  Pennsylvania,  or 
at  least  those  portions  of  it  near  the  larger  cities 
will  hn  in  ii»t»»r  ruin." 
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Kngineerinj;  Collar  of  I  niver>itv  of  Maryland 

A.  X.  loliiixni  li.i>  Kli  n  appointed  Dean  nf  the 
Fnginccniig  College  of  the  I'nivcrsity  of  Mary- 
land as  a  first  step  in  tin.-  reorganization  of  this 
college.  An  arrangement  has  been  made  with  the 
State  Koads  Commission  and  the  Bureau  of  Pub- 
lic  Koads  whereby  an  engineering  experiment 
station  will  be  established  at  and  run  in  connec- 
tion with  the  engineering  college. 

Mr.  Johnson  assumed  his  duties  on  October  1. 
On  graduating  from  Harvard,  he  spent  four  years 
as  a  member  of  it*  faculty.  In  1SM7  he  became 
member  of  the  National  Highway  Commission. 
From  to  1V04  he  was  Mate  Highway  Fngi- 

neer  of  the  I'.  S.  Office  of  Public  Koads;  V.KXt  to 
IV14  State  Highway  Fngineer  of  Illinois;  in  FH5 
highway  engineer  of  the  Bureau  of  Municipal  Re- 
search, \ew  York:  and  since  1''16  has  been  con- 
sulting highway  engineer  of  the  Portland  Cement 
Association. 

Mr.  Johnson  will  be  given  a  free  hand  in  the 
development  of  engineering  at  the  University  of 
Maryland.  Special  emphasis  will  be  placed  on 
general  civil  engineering  and  highway  engineer- 
ing, while  broad  development  of  electrical  engi- 
neering work  along  lines  of  electrical  communi- 
cation is  intended.  Mr.  Johnson's  title  will  be 
Dean  of  the  College  of  Knginccring  and  Director 
of  the  Fngincering  Fxpcrimenl  Station. 


Dr.  Samuol  Sheldon 

Dr.  Samuel  Sheldon,  past-president  of  the 
American  Institute  of  F.leclrical  F.ngincers  and 
]>rofessor  of  physics  at  the  Polytechnic  Institute 
of  Brooklyn,  died  September  4.  at  Midrllebury, 
V't.  After  graduation  from  Middlcbury  College. 
Dr.  Sheldon  studied  two  years  in  Cermanv.  re- 
ceiving then  the  degree  of  Doctor  of  Philoso|)hy 
and  later  from  the  I'nivcrsity  oi  Pennsylvania 
the  honorary  degree  of  Doctor  of  Science.  Dur- 
ing his  connection  of  thirty-one  years  with  the 
Polytechnic  Institute  of  Brooklyn.  Dr.  Sheldon 
instructed  over  a  thousand  graduates,  some  of 
them  having  become  famous  m  electrical  engi- 
neering. 

Dr.  Sheldon  was  the  author  of  several  college 
text  books,  monograms  and  papers  on  special 
topics  and  for  thirty  wars  was  a  member  of  the 
American  Institute  of  Flcctrical  F.ngincers,  serv- 
ing in  various  official  capacities.  He  was  also 
a  member  of  the  Lnterurban  State  Railway  Asso- 
ciation and  of  several  technical  societies. 


Hani  Sulfat  e  Roads  for  Norlli  Carolina 

The  North  Carolina  (iood  Koads  Association  is 
apparently  bringing  about  in  that  state  a  senti- 
ment for  the  construction  of  hard-surface  roads 
as  soon  and  as  rapidly  as  finances  and  circum- 
stances will  permit.  It  report-  that  the  people  in 
all  sections  of  the  state  are  opposed  to  further 
waste  of  money  on  make  -hilt  types  of  roads, 
such  as  sand-clay  or  top  soil.  During  the  recent 
rainy  season  the  entire  western  part  of  the  state 
found  its  roads  almost  impassable. 


The  Old  Niagara  Railroad 
Suspension  Bridge 

Reminscences  of  its  maintenance  and 
successive  reconstructions. 


In  the  discussion  which  followed  the  recent 
presentation  to  the  American  Society  of  Civil 
F.ngincers  o<  a  paper  by  C.  K.  Fowler  on  the  rail- 
load  steel  arch  bridge  over  the  Niagara  river  at 
•suspension  Bridge,  New  York,  some  interesting 
reminiscences  were  presented  of  the  suspension 
bridge  which  was  replaced  by  the  steel  arch. 

This  famous  structure,  built  by  John  A.  Roeb- 
ling  in  18('5,  had  a  single  track  railroad  on  the 
upper  deck  ami  a  highway  and  sidewalk  on  the 
lower  deck  and  was  the  first  long-span  railroad 
suspension  bridge.  It  had  a  span  of  800  feet, 
stone  towers  80  feet  high,  straight  iron  wire 
main  cables,  stiffening  trusses  with  wooden 
struts  and  vertical  braces  and  wrought-iron 
diagonal  rods.  The  beams  and  stringers  and 
both  floors  were  of  wood. 

About  twenty  years  after  the  bridge  was  built, 
there  was  reason'  to  suspect  the  integrity  of  the 
main  cables  at  the  anchorages ;  and  the  late  L.  L. 
Buck  exposed  the  old  anchorages,  discovered  the 
corrosion  of  the  wires  near  where  they  engaged 
the  anchor  pins,  ami  so  clamped  the  main  cables 
as  to  take  the  stress  under  traffic  of  the  vehicles 
and  trains  then  crossing  the  bridge,  and  spliced 
new  wires  in  the  anchorages,  without  any  ma- 
terial interruption  of  the  traffic. 

A  few  years  later,  Mr.  Buck,  whose  great 
abilities  were  thoroughly  appreciated  by  the 
bridge  owners,  was  retained  regularly  as  con- 
sulting engineer  and  decided  that  the  old  stiffen- 
ing trusses  had  become  inadequate  for  the  in- 
creasing traffic,  under  which  thry  deflected  two 
or  three  feet. 

HF.MOVIXG  St  SfKSm.ll  STKl'i  Tl'HF.  tX'DF.R  TRAFFIC 

Mr.  Buck  undertook  the  then  unprecedented 
task  of  replacing  the  wooden  trusses  with  steel 
under  traffic  without  interrupting  either  rail- 
wav  or  highway  service  on  the  upper  and  lower 
decks  of  the  bridge.  He  designed  Hay  steel 
trusses  of  the  same  dimensions  as  the  wooden 
trusses;  this  being  one  of  the  very  first  applica- 
tions of  steel  to  structural  work. 

It  was  before  the  days  of  steam  power  or 
special  plant  of  any  kind  in  bridge  erection  and 
the  erection  was  done  entirely  by  hand,  and  done 
well  and  cheaply,  although  without  hoisting 
engines,  pneumatic  tools  or  electricity. 

Wrought-iron  highway  bridges  were  only  just 
coming  into  use;  the  engineer  had  an  unknown 
problem,  and  nothing  to  work  with,  yet  he  solved 
it  successfully  .  Fvcry  portion  of  the  old  trusses 
was  removed ;  the  suspender  cables  were  ad- 
justed;  the  stresses  in  them  were  measured;  the 
new  trusses  were  heavily  cambered  and  put  in 
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service,  all  in  one  season,  and  without  a  serious 
accident  of  any  description. 

In  the  erection  force  of  about  200  men,  not  one 
of  them  except  the  superintendent  would  pass 
for  any  kind  of  a  bridge  man  today,  or  at  any 
time  within  the  last  20  years.  There  were  only 
two  of  the  men  that  came  from  the  bridge  shops 
that  had  .any  knowledge  whatever  of  bridges ; 
the  other  men  were  picked  up  on  the  spot. 

It  is  an  interesting  fact  that  about  40  per  cent 
of  the  men  commenced  work  with  a  confidential 
request  that  they  be  allowed  to  work  on  the 
I'nited  States  side  of  the-bridge,  becau*e  of  little 
irregularities  in  their  private  lives  that  made  it 
embarrassing  for  them  to  work  on  the  Canada 
side;  and  another  40  per  cent  of  the  men  made 
the  same  request,  reversing  ihe  sides.  *  They 
were  a  hard-bitted  crew,  but  on  account  perhaps 
of  their  little  eccentricities,  they  were  very 
bright,  and  many  of  them  became  expert.  They 
included  all  sorts  of  mechanics,  especially  a  lot 
of  very  poor  carpenters,  who  had  to  cut  out  the 
old  wooden  trusses  as  the  new  ones  were  put  in, 
and  they  never  did  it  right  :  the  hundredth  time 
they  did  it.  it  was  not  done  right.  They  could 
not  cut  to  a  templet.  The  old  chords  were  cut 
out  a  piece  at  a  time,  and  clamped  to  the  new 
steel  chords. 

The  pieces  were  all  small  and  all  handled  by 
hand.  The  rivets,  among  the  first  steel  bridge 
rivets,  were  driven  by  hand  and  gave  sonic 
trouble  reheating  and  finishing.  For  replacing 
the  highway  floor,  there  was  used  a  short,  port 
able  elevated  bridge,  on  rollers,  which  carried  the 
traffic  to  and  from  it  by  a  ramp  at  each  end, 
while  the  old  floor  underneath  was  cut  out  and 
the  new  I-beams,  diagonal  rods  and  deck  were 
assembled  in  its  place.  The  men  hail  to  crawl 
ot»  the  old  floor  beams,  240  feet  above  the  rapids, 
and  insert  those  lateral  rods,  and  there  were 
only  two  men  who  would  do  that  work. 

The  stres-es  in  the  suspender  ropes  were  meas- 
ured with  a  dynamometer.  Very  little  difficult} 
was  encountered  in  getting  the  stresses  perfectly 
uniform.  After  the  operator  had  become  skilled  in 
the  adjustments,  by  tapping  the  suspender  ropes 
with  a  hammer,  or  even  by  grasping  by  the  hand, 
he  could  tell  within  a  few  pounds  whether  the 
stresses  were  uniform  or  not. 

(ireat  numbers  of  tools  w  ere  carelessly  dropped 
from  the  bridge.  The  river  channel  under  it  is 
only  about  400  feet  wide.  That  left  a  strip  of 
200  feet  of  pretty  rocky  territory  on  each  side 
of  the  river,  where  the  men  dropped  hundred-,  of 
dollars  worth  of  tools  from  the  bridge.  So  many 
fell  on  the  land  that  it  was  finally  made  a  prac- 
tice to  shut  off  work  for  half  an  hour  or  an  hour 
on  Saturday  on  one  end  or  other  of  the  bridge, 
and  send  a  man  down  with  a  bag  to  recover  the 
tools.  He  would  bring  back  a  load  of  bin  monkey 
wrenches  and  all  sort-  of  tool- 

HK<  Kl.KSS  HKAVAIm 

There  were  -nine  prettv  tvcklc--  fellows  on  the 
bridge,  and  two  or  tluee  developed  ;i  »l  de.tl  o] 
rivalry.  One  of  them  dropped  a  valuable  tool 
that  fell  on  the  rocks:  he  did  not  want  to  be 
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held  accountable  for  the  loss  of  that  tool.  He 
did  not  like  to  report  it.  Ho  did  not  want  to 
go  oil  fhc  bridge  and  have  it  noted  at  the  office 
that  he  went.  So  what  did  the  idiot  do  but 
select,  about  300  feet  from  one  end  of  the  bridge, 
a  guy  rope  that  ran  from  the  lower  chord  of 
the  bridge,  diagonally  up  stream  and  down  to  a 
point  on  the  shore  some  400  feet  away  and  240 
feet  below,  near  the  water's  edge. 

He  climbed  out,  hung  from  the  guv  rope,  and 
-tarted  down  hand  over  hand,  to  make  that 
perilous  trip  to  the  water's  edge.  His  dearest 
foe  seeing  him  safely  started,  and  not  to  be  out- 
done, went  to  the  very  longest  guy  rope,  next 
beyond,  and  started  flown  in  a  race.  The  assi-tant 
engineer  got  to  the  scene  of  activities  just  too 
late.  It  was  humanly  impossible  for  them  to 
get  back  again,  and  they  were  already  beginning 
1 1 >  lose  their  nerve.  He  had  an  inspiration,  and 
treated  those  men  to  a  blistering  calling  down 
that  was  a  combination  of  drill  practice,  foot- 
ball coaching.  Pittsburgh  shop  abuse,  and  per- 
sonal scarification  intended  to  divert  their  atten- 
tion from  their  great  peril.  He  threatened  to 
fire  and  fine  the  loser  of  the  race  and  cursed 
them  so  roundly  that  instinctively  they  paid  more 
attention  to  him  than  they  did  to  their  own 
danger. 

As  they  went  clown  their  strength  flagged  ;  one 
fellow  succeeded  in  getting  w  ithin  10  or  15  feet  of 
ihe  ground,  let  go  and  dropped,  fortunately  fell 
into  the  top  of  a  tree  and  did  not  get  much  hurt. 
Moth  were  discharged,  ami  next  week  taken  on 
again. 

r.vrniiM;  mamakv  towkws 

A  number  of  years  alter  the  trusses  were  re- 
newed. Mr.  Huck  ob-erwd  that  the  lops  of  the 
old  towers  were  in  very  bad  condition.  The 
-addles  on  which  the  old  cables  rested  there  had 
become  rusted  solidly  in  place,  and  the  tempera- 
ture expansion  and  contraction  of  the  cables 
cause*!  the  tops  of  those  rigid  masonry  lowers 
SO  feet  high  to  deflect  several  inches.  So  Mr. 
Huck  removed  the  damaged  stones  from  the 
faces  of  the  towers,  and  inserted  new  stones 
from  the  t  haumont  quarries.  He  did  a  beautiful 
job  in  a  wonderful  way  that  gave  the  tower- 
another  short  lease  of  life 

Finally,  however,  the  lowers  got  too  had  for 
further  patching.     Then    Mr.   Huck  built   steel  * 
towers  and   suspended  the  main  cable  saddles 
front  them  l>y  la-hing-  of  high  tension  wires  rove 
under  or  through  their  bases. 

This  released  the  old  masonry  and  -till  main- 
tained railway  traffic  while  workmen  cut  off  the 
lops  of  the  old  masonry  towers,  put  in  the  gird- 
ers in  the  permanent  -tc*  1  lowers,  and  reseated 
the  saddles  w  ith  their  cables  on  them,  after  which 
they  removed  the  old  ma-onry  towers  and  com- 
pleted the  interior  bracing  of  the  steel  towers. 

Ihe  bridge  then  s|,,od  for  a  number  of  vears 
until  Mr.  Muck  had  the  opportunity  and  ihe  glorv 
of  lebmldmg  it.  which  li.id  long  been  hi-  ambi 
lion.    His  lust  |,l;ui   vva-  to  build  a  cantilever 
.-ki-o-s  the  gorge,  and   he  was  probably  disap 


Digitized  by  Google 


372 


PUBLIC  WORKS 


Vol.  <W.  No.  16 


pointed  when  C.  C.  S«  .-Wider  built  the  Niagara 
tilover,  although  1  *»j  could  not  but  recognize 


can 


that  the  cliff  formation  there  was  adapted  to  the 
arch  type  of  construction  which  he  eventually 
built. 

CAM  ILh\  KK  .  T.Ktl  TION  OF  AK<  H  Sl'AN 

The  method  ot. 'construction  of  the  arch  in  the 
field  was  very  i  ntcresting.  It  was  carried  out  by 
K.  S.  Buck,  w  ho  was  L.  1-.  Buck's  exceedingly 
capable  assoi  jate  on  the  work.  The  arch  was 
erected  on  t',1v  cantilever  principle,  the  two  ends 
being  cons' JUlted  simultaneously,  with  the  tops 
of  the  vet  tical  end  posts  guyed  back  to  the  an- 
chorages.. The  material  was  handled  by  light 
travellers  that  moved  on  the  deck  of  the  old 
struct. are  and  delivered  the  members  to  the 
trusties  under  erection. 

The  arch  structure,  although  carrying  the 
railroad  and  highwav  at  the  same  alignment  and 
elevation,  was  proportioned  to  clear  and  enclosed 
/like  a  trough,  during  its  erection,  the  suspension 
bridp,-.  which  continued  in  service  during  the 
enti  e  operation  of  constructing  the  arch  bridge, 
vvb.ile  both  arms  were  being  built  out  on  each 
side  of  the  river,  until  as  curved  cantilevers  they 
Joined  in  the  middle,  and  were  made  complete 
and  self-supporting,  and  the  suspended  span  was 

removed.  •  . 

One  of  the  most  interesting  pictures  in  a  very 
extensive  collection  of  photographs  covering 
most  of  the  history  of  bridge  erection,  is  an  his- 
toric one  showing  the  bridge  just  before  com- 
pletion of  that  arch,  the  Schneider  cantilever  in 
ihe  background,  the  suspension  bridge  still  in- 
and  the  arch  bridge  nearly  completed  and 
■partlv  enclosing  the  suspens.on  br.dgc.  \\  h 
he  completion  of  that  arch  Mr.  Buck  finished  an 
important  chapter  of  the  historic  Niagara  br.dge 
and  achieved  great  credit  for  himself  and  the 
engineering  profession. 


Labor  Notes 

Director  C.  S.  Kmployment  Service  says: 
"Coming  winter  will  be  one  of  the  best  in  years 
is  regards  opportunities  for  employment,  with 
'the  exception  of  the  war  years  when  there  was 
an  absolute  general  shortage  of  labor. 


About  l.2(X)  Spaniards  from  Kurope  are  em- 
ployed as  unskilled  labor  by  the  Pennsylvania 
Railroad  

Pennsylvania  Slate  Kmployment  Bureau  re- 
ports  a  shortage  of  25.000  workers  in  Pittsburgh 
district  :  men  are  also  needed,  the  report  says,  m 
the  bituminous  coal  fields  to  take  places  of  miners 
who  have  not  returned  to  work:  a  shortage  oi 
farm  labor  is  noted  in  many  sections  ot  the  -tale. 

Wage  rale  of  -beet  steel  mill  operatives  who 
are  parties  to  Amalgamated  Association  of  Iron. 


Steel  and  Tin  Workers  was  reduced  I/2  per  cent 
on  the  base  wage  for  September-October  period ; 
wages  are  based  on  prices  of  sheet  steel  and  re- 
flects lowered  prices ;  July-August  bi-monthly  ad- 
justment was  highest  in  history  of  industry,  being 
108  per  cent  above  base ;  September-October  rate 
is  I0o' per  cent  above  base. 

The  Cost  of  Immigration 

In  a  weekly  letter  to  the  members  of  the  Inter 
Racial  C  ouncil.  President  William  H.  Barr  called 
attention  to  the  rapidly  increasing  arrival  of 
aliens  in  this  country  and  the  prospect  for  an 
enormous  inllux  of  them  following  the  seven  years 
of  reduced  immigration  and  stimulated  by  the 
desire  of  million  who  wish  to  emigrate  from 
Kurope. 

He  considers  that  immigration  will  be  subjected 
unavoidably  to  three  obstructions,  namely,  the  in- 
creased cost  of  transportation,  the  literacy  test 
and  limited  transportation  facilities.  The  cost  of 
passage  tickets  has  more  than  doubled.  The  head 
tax  which,  in  1882  was  50  cents,  is  now  $8,  and 
every  immigrant  has  to  pay  $10  for  the  American 
Consul's  vise:  besides  which  there  is  a  much 
greater  difficulty  in  the  unfavorable  rate  of  ex- 
change as  compared  with  1913,  when  American 
dollars  were  at  par  and  passage  rates  varied  from 
$34  from  Hamburg  to  $48.50  from  Patros  as 
against  $125  for  both  places,  and  a  minimum  of 
$OS  from  (ienoa  for  all  of  the  six  ports  mentioned. 
These  differences  are  very  much  increased  by  the 
vastly  larger  present  value  of  the  dollar  which, 
when  translated  to  equivalents  in  foreign  coins, 
shows  an  increase  of  more  than  700  per  cent  on 
cost  of  tickets  from  Trieste  to  New  York.  Al- 
though the  immigrants  now  earn  higher  wages  in 
Kurope  than  in  PH3.  the  purchasing  value  is  re- 
duced, and  increased  embarkation  and  traveling 
expenses  there  and  consular  fees  for  each  country 
passed  through  are  so  great  that  the  immigrant 
must  be  already  in  a  prosperous  condition  or  be 
assisted  in  order  to  come  to  this  country. 

The  literacy  test  was  required  with  the  expecta- 
tion that  it  would  reduce  immigration,  which  it 
undoubtedly  will  accomplish:  although  many  im- 
migrants can  meet  it,  there  are  undoubtedly  many 
whom  it  will  debar. 

It  has  been  estimated  that  existing  shipping 
facilities  will  limit  the  immigration  during  the 
year  commencing  last  April  to  750.000.  Although 
current  data  do  not  give  much  information  re- 
garding classification  of  immigrants  and  such  in- 
formation does  not  appear  until  it  is  quite  old. 
the  Inter-Racial  Council  estimates  that  three- 
fifths  of  the  incoming,  and  two-thirds  of  the  out- 
going, aliens  are  men,  which  is  probably  a  liberal 
proportion.  Knun  analy  ses  of  records  for  June, 
lulv  and  August,  it  is  estimated  that  the  net  num- 
ber of  immigrant  males  wa>  approximately 'J. 575 
ner  week,  amounting  to  only  about  KO.O00  per 
\  ear.  The  significance  of  these  figures  is  seriously 
affected  by  the  number  of  male  aliens  leaving  this 
country,  most  of  whom  have  much  greater  experi- 
ence and  earning  capacity  than  the  incoming 
aliens. 
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Recent  Legal  Decisions 


RESERVOIR  EXCAVATION  HELD  CHARGEABLE  AS  SHAL- 
LOW FLOWAGE  EXCAVATION 

A  contract  for  the  excavation  of  a  reservoir 
provided  the  sum  of  35  cents  for  the  removal  of 
the  top  soil.  $1.48  per  cubic  yard  for  miscel- 
laneous excavation,  and  24  cents  per  yard  for 
shallow  flowage  excavation.  The  New  York  Ap- 
pellate Division  holds,  in  an  action  for  work  done, 
Beaver  Engineering  &  Contracting  Co.  v.  City  of 
New  York,  183  N.  Y.  Supp.  386,  that,  in  view  of 
other  provisions  of  the  contract,  excavation  of 
material  for  treatment  of  the  reservoir  bottom 
should  be  paid  for  as  shallow  flowage  excavation 
at  the  rate  of  24  cents  per  cubic  yard,  particularly 
as  previous  settlements  had  been  made  on  that 
basts  and  for  the  further  reason  that  another  con- 
struction would  give  the  contractor  much  greater 
compensation  for  excavation  for  this  purpose 
than  excavation  for  material  for  dikes  involving 
greater  labor,  which  was  treated  as  shallow 
flowage. 


CONTRACTOR    CANNOT    CLAIM    PAYMENT    FOR  UNAU- 
THORIZED   WORK    OR    BRIDGE  EXCEPT 
THROUGH  LEGISLATURE 

The  New  York  Appellate  Division  holds, 
Paddleford  v.  State,  183  N.  Y.  Supp.  249,  that 
under  the  State  Highway  Law,  §2,  Subd.  5.  defin- 
ing highways  as  including  bridges  having  spans 
of  5  feet  or  less,  there  is  no  authority  of  any 
officer,  board  or  department  outside  the  Legisla- 
ture that  can  audit  or  make  payment  to  a  con- 
tractor for  the  construction  and  improvement  of 
a  county  highway  who.  by  supplemental  contract 
with  the  state  commission  of  highways,  built  a 
56-foot  bridge  over  a  body  of  water.  It  w.as  not 
questioned  that  supplemental  contracts  can  be 
made  for  additional  work  and  material  by  the 
state  commission  of  highways  and  by  the  division 
engineer  representing  the  department;  but  such 
contract  must  be  to  supplement  and  for  additions 
upon  contracts  which  come  under  the  jurisdic- 
tion of  the  highway  department,  such  as  addi- 
tional stone,  material,  or  excavation,  etc.,  on 
work  being  done  on  highways  defined  as  such 
by  the  statute.  The  limit  here  is  a  5  foot  bridge ; 
there  is  no  authority  to  increase  that  length  to 
5n  feet  and  still  have  it  within  the  statute.  The 
court  said :  "This  statute  is  not  ambiguous. 
Much  as  it  is  borne  in  upon  us  that  these  claim- 
ants are  entitled  to  this  amount  of  money  from 
the  state  of  New  York,  we  cannot  disregard  an 
express  provision  of  statute  to  reach  that  end, 
without  bringing  the  administration  of  the  law 
into  disrepute  Claimants'  relief  is  via  the 
Legislature." 

CITY  ROT  BOUND  BY  BUILDINO  COMMITTEE  CHAIRMAN'S 
UNAUTHORIZED  ORDER  FOR  MATERIAL 

The  Xew  Jersey  Supreme  Court,  in  McLean 
v.  Mayor  &  Common  Council  of  Newark,  110  Atl. 
'•°2.  holds  that  the  city  of  Newark  is  not  liable 
for  materia!*  furnished  and  labor  performed,  or 
orders  issued  by  the  chairman  of  the  public  build- 
ing committee  of  the  common  council  of  the  city. 


where  the  orders  were  not  authorized  by  the 
city  nor  by  the  committee  of  which  he  was  chair- 
man, and  the  common  council  did  not  ratify  the 
chairman's  action,  and  had  not  paid  any  similar 
orders.  The  case  was  held  to  fall  within  the  rule 
laid  down  in  other  New  Jersey  cases,  that  a 
municipal  corporation  cannot  be  held  bound,  by 
either  an  express  or  an  implied  contract,  in 
defiance  of  express  restrictions  imposed  by  law, 
as  limitations  on  the  powers  of  the  corporate 
agents,  through  whose  instrumentality  the  con- 
tract is  sought  to  be  derived. 


AIMING  TO  PREVENT  REMOVAL  OF  COUNTY  SEAT  HELD 
UKEN FORCE ABLE 

A  contractor  had  agreed  with  county  commis- 
sioners for  the  rebuilding  of  a  courthouse  at  the 
county  seat.  The  legality  of  the  contract  was  dis- 
puted by  taxpayers  and  injunction  proceedings 
were  threatened.  There  was  also  a  movement  to 
remove  the  county  seat  to  another  town.  To 
induce  the  contractor  to  continue  the  work  of  re- 
building, a  contract  was  entered  into  with  him  by 
certain  residents  of  the  county  seat  to  reimburse 
him  for  any  loss  he  should  sustain  in  his  further 
prosecution  of  the  work,  this  contract  being  en- 
tered into  in  order  to  rebuild  the  courthouse  be- 
fore removal  of  the  county  scat,  and  thus  create 
a  situation  which  would  influence  public  senti- 
ment against  the  change.  In  an  action  by  the  con- 
tractor who,  relying  upon  this  contract,  had  in- 
curred certain  obligations,  it  was  held,  King  v. 
Randall,  Nevada  Supreme  Court,  190  Pac.  979, 
that  the  contract  was  unenforceable  as  contrary 
to  public  policy. 

STATUTORY   BOND  PROVISION   AS  TO   SUPPLIES  TO 
CONTRACTOR 

A  bond  given  by  a  schoolhouse  construction 
contractor,  which  contains  no  clause  for  the  pay- 
ment for  supplies  furnished,  is  not  the  bond  re- 
quired by  the  Texas  statute  of  1914  with  refer- 
ence to  public  buildings,  and  while  it  may  be  good 
as  a  common  law  bond,  does  not  bind  the  surety 
further  than  therein  specifically  stated,  and  there- 
fore, the  Texas  Court  of  Civil  Appeals  holds. 
Acme  Brick  Co.  v.  Taylor,  223  S.  W.  248,  does  not 
make  the  surety  liable  for  supplies  furnished  the 
contractor.  The  contractor,  however,  may  be 
sued  for  such  supplies. 


ROAD    BOND    STATUTE    MODIFIED    BY  LATER  ACT 

Mississippi  Laws,  1914,  c.  176,  provides  a 
scheme  for  the  issuance  of  bonds  for  road  pur- 
poses and  for  working  roads.  Under  this  act  a 
bond  issue  was  authorized,  but  bonds  were  not 
actually  issued  when  Laws,  1920,  c.  207.  was 
passed.  The  two  acts  were  in  conflict  with  re- 
spect to  the  method  of  ordering  elections,  and  the 
Mississippi  Supreme  Court  holds.  Rosenstock  v. 
Board  of  Supervisors  of  Washington  County,  85 
So.  91.  that  the  latter  act  prevails  over  the  former 
as  to  method,  but  does  not  avoid  an  election  un- 
der the  former,  but  only  limits  the  time  to  one 
vear  after  the  passage  of  the  later  act. 
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October  10-1»—  AMERICAN  COL'N- 
TUV  LIFE  ASSOCIATION.  Annual 
conference.  SprinRtleld.  Mass-  Presi- 
dent. Kenyon.  L.  Hutlerfletu,  Amherst, 
Mas«. 

Oct.  ill— COKNEl.L  SOCIETY  OK 
CIVIL  ENGINEERS.  Annual  m.-.t- 
intf.    Now  Vnrlt  City. 

Ocl.  l»-:M--I.NTEi:NATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS 25lh  annual  convention, 
Snw  Orleans.  La.  Secretary.  C.  R. 
<.;•  ■orit*,  Houston.  Texas 

Oct.  SO  —  AMERICAN  WATK.I1- 
WOKKS  ASSOCIATION.  Xi  u  Y«.rk 
Section.  Oetol.t-r  nic-tlnu,  N<-w  V.. ik 
City. 

OCT.  3S-3S-  AMERICAN  RAILWAY 
BRlOCE  AXI>  BCll.JUXO  ASSOCIA- 
TION. Convention  at  tlantii.  U» 
llradiiuartcrs.  CliieaBo 

Nov.     W-AMKIllCAS  WATER- 
WORKS   ASSOCIATION.       Iowa    »«-.  - 
turn.       Sixth      Annual  Convention. 
Iowa  City, 

>o»mWr  IS—  AMERICAN  INSTI- 
TITK  OF  ELECTRICAL  ENG1N- 
KKIlS  Second  Fall  meeting.  Chicago. 
Sec  .  13  W.  3»th  St..  New  York. 

\or.  la— CONFERENCE  OX  EM- 
PLOYMENT AX1>  KKKCATION, 
Hponsored  by  the  American  A  bm  n .  ot 
Engineers.  Chicago. 

No*.  15-17 — CITY  MANAGERS.  AS- 
SOCIATION. Annual  convontlon  at 
Cincinnati.  O.  Executive  Secretary, 
llarrieon  O.  Otis.  812  Tribune  Bid*.. 
New  York  City. 

Nov.  1H-I*  —  AMERICAN  EXC.I- 
NEEIUNO  COUNCIL.  Ora-anl*atlon 
meeting*.     Wa*hinjfton,  O.  C 

Dee.  7-10 — AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS.  An- 
nual meeting.  New  York.  Secretary. 
•2t  W.  J»th  St.,  New  York  City. 

Jaa.  W-J7.  1U1-THE  AMERICAN 
WOOD  PRKST3HVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

May  17-l».  1»31 — NATIONAL  FIRE- 
MEN'S ASSOCIATION.  Twenty-third 
annual  convention.  Fort  Wayne.  Intl. 

Jnae  7-».  1WH  — NATIONAL  KIR  E 
PROTECTION  ASSOCIATION.  Annu- 
al  merlin-.-     San   Francisco.  Cat. 

Jnae.     IKI  —  CONFERENCE  OF 
MAYORS  A  NO  OTHER  CITY  OFFI- 
CIALS. Stale  of  N.  Y.     t:ih  Annual 
.Conference.     Elmlra.  N.  Y. 


AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEER* 

At  a  business  meeting  of  this  society 
held  at  New  York  on  September  1. 
there  was  an  animate!  discussion  of 
two  important  propositions  now  before 
the  society — Joining  the  Federated 
American  Enuginccring  Societies,  ami 
adopting  the  amendments  to  tbr  con- 
stitution referred  to  the  socictj  1>y  the 
annual  convention  in  Portland  last 
month.  Of  the  nearly  one  hundred 
members  present,  the  majority  were 
opposed  to  both  the  amendments  and 
joining  the  federation. 

Joining  the  federation  was  o|>|H>sed 
because  it  did  not  seem  to  promise 
any  sufficient  return  to  the  society  for 
ihe  prestige  which  it  would  contribute 
and  share  with  organizations  of  much 
lower  standiitii  .  the  federation  did  not 
have  any  definite  program  commensur- 
ate with  its  ambitious  pretensions :  ana 
Ihe  finances  of  the  society  did  not 
warrant  its  payment  of  the  eight  or 
ten  thousand  dollars  a  year  called  for. 
together  with    aditional  sums  which 


would  proltably  be  called  for  to  make 
up  deficits. 

t'oncerning  the  amendments,  it  was 
objected  that  they  conflicted  with  the 
constitution  of  the  society,  created  an 
expensive  machinery  lor  the  nomina- 
tion of  officers,  would  tend  to  create 
.inn  perpetuate  an  oligarchy  in  the  So- 
ciety, and  that  the  annual  conference 
of  representatives  of  section',  would 
involve  a  heavy  expense.  The  amend- 
ment relating  to  dues  wa>  not  object- 
ed to. 

The  meeting  requested  the  Board  ot 
Directors  to  distribute  to  the  _  corpor- 
ate members,  as  soon  as  possible,  the 
minutes  of  this  meeting  in  order  that 
they  might  have  the  benefits  of  the  dis- 
cus'sion  in  deciding  how  to  vole  upon 
these  subjects. 


A  IK  KM  AN     ENGINEERING     «  «»l  N- 
(II.    OF    THE    FEDERATE  l> 
AMERICAN  KMaNKKIIIMi 
SOCIETIK* 

The  first  meeting  of  the  council  will 
be  held  at  Washington.  D.  C.  Novem- 
ber 1H-19.  Head(|uartcrs.  New 
Willard  Hotel. 

At  the  first  session  there  will  lie  the 
apimintment  of  temporary  committees 
on  Program,  Credentials.  Constitution 
and  By- Laws.  Nominations.  Plan  and 
Scope.  Budget,  and  Resolutions. 

At  the  second  session  there  will  be 
an  address  on  Engineering  Council  by 
J.  Parke  Charming,  chairman,  and  a 
discussion  of  the  field  of  activity  for 
the  Federated  American  Engineering 
Societies. 

On  the  second  day  there  will  be  elec- 
tion of  permanent  officers,  formal  rat- 
ification of  constitution  and  by-laws, 
reports  of  committees,  an  address  by 
Herbert  C.  Hoover,  president  Ameri- 
can Institute  of  Mining  and  Mctal- 
lurgical  Engineers,  and  an  informal 
reception  and  smoker. 

On  Saturday,  November  20.  there  will 
be  an  organisation  mcctin-'  of  the  ex- 
ecutive board  of  the  American  Rngi- 
neering  Council  of  the  Federated 
American  Engineering  Societies, 


AMERICAN    ASSOCIATION  OK 
ENGINEERS 

The  Federal  Department  of  the 
American  Association  of  Engineers 
has  announced  the  appointment  of  the 
following  engineers  as  members  of  the 
Federal  Department  Council  :  Morris 
Bicn.  assistant  director  of  the  Recla- 
mation Service,  Washington;  N.  S. 
Thompson,  chief  of  the  _  electro-me- 
chanical division,  supervising  archi- 
tect's office.  Washington ;  H.  K.  Hall- 
liorg.  radio  engineer,  Norfolk  Navv 
Yard,  Norfolk.  Va.;  William  B.  Har- 
rison, of  the  United  States  Engineers' 
office.  Washington ;  W.  C.  Dean,  chief 
of  ihe  electrical  division.  Bureau  ot 
Construction  and  Repair,  Washing- 
ton; W.  A.  E.  Doving.  inspecting  en- 
gineer of  the  Panama  Canal.  Wash- 
ington; W.  C.  Lcmcn.  of  the  United 
States  Engineers'  office.  New  York; 
J.  T.  Maguire.  project  manager.  Bu- 
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rcau\.t  Yards  and  Docks,  Washing- 
ton. D.  C. 

It  has  been  practically  decided  that 
the  Chicago  Chapter  will  assist  in  pros- 
ecuting the  case  of  Messrs.  Pihlfeldt, 
Young  and  Ktishlan  against  officials 
of  the  city  of  Chicago.  These  three 
engineers.'  Thomas  (..  Pihlfeldt,  city 
bridge  engineer.  Hugh  Young  and 
Max  Ktishlan.  were  dismissed  irom 
the  employ  of  the  city  of  Chicago  as 
a  result  of  a  civil  service  trial  which 
the  chapter  described  in  a  public  stalc- 
mcnt  as  •'farcical."  A  suit  has  been 
instituted  by  the  engineers  to  compel 
the  citv  authorities  to  reinstate  them. 
The  Chicago  Chapter  has  requested 
the  national  board  of  directors  of  A. 
A.  to  contribute  $M10  to  the  fund 
for  this  prosecution.  At  a  recent  meet- 
ing of  the  board  of  directors,  this 
matter  was  referred  to  a  committee 
consisting  of  Ravmoiid  Burnham,  W. 
W.  DcBcrartl  and  H.  W.  Clausen. 

W.  K.  Eldridge  of  Indianapolis,  in 
his  discussion  of  the  re-routing  of 
street  cars  in  Indianapolis  before  the 
Indiana|K>lis  Chapter  of  A.  A.  E.  at 
the  meeting  on  September  15,  de- 
scribed the  advantages  of  shuttle  serv- 
ice on  subsidiary  lines,  Mr.  Eldridge 
declared  that  the  public  can  be  edu- 
cated to  the  financial  advantages  of 
shuttle  service  as  feeders  to  the  main- 
lines reaching  the  business  section.  Al- 
though such  service  would  require  pas- 
sengers to  transfer,  the  saving  in  op- 
eration would  be  considerable  and  it 
would  be  possible  to  actually  improve 
the  service  on  the  main  lines.  The 
American  Association  of  Engineers 
has  opened  offices  in  Boston  at  50 
Broomfield  street,  room  :105.  Fred  C. 
Lewis  is  temporary  managing  secre- 
tarv  and  also  recording  secretary'. 

Instructions  have  been  received  by 
Chairman  Harold  Almert  of  the  A.  A. 
E.  building  ami  insurance  trustees 
from  the  f>oard  of  directors  of  the  as- 
sociation that  the  trustees,  in  making 
arrangements  for  the  purchase  of  an 
A.  A.  E.  building  in  Chicago  to  con- 
centrate their  efforts  upon  a  building 
to  cost  about  one  million  or  one  mil- 
lion and  one-half  dollars.  Previous  to 
this  decision  three  types  of  buildings 
were  under  consideration;  to  cost 
three  million,  to  cost  one  million  or 
one  and  one-half  million,  and  to  cost 
one-half  million. 

The  American  Association  of  Engi- 
neers had  80,HW)  members  in  good 
standing  on  September  IS. 

:hh;  men  placed  in  one  month  is  the 
record  establishcdd  bv  the  service  de- 
partment of  the  American  Association 
of  Engineers  in  August.  Almost  :i.000 
men  were  referred  to  positions  during 
the  month. 


At  the  first  convention  of  ihe  Wash- 
ington State  Assembly  of  A.  A.  E. 
held  recently  in  Everett,  Washington, 
a  committee  on  education  was  appoint- 
ed to  arrange  with  state  educational 
institutions  for  extension  courses 
which  can  Ik  taken  advantage  of  by 
A.  A.  E.  members  in  the  state.  The 
convention  also  recommended  that 
countv  engineers  of  (he  state  be  ap- 
pointed instead' of  elected,  that  they 
have  lull  charge  of  road  funds  and 
that  their  salaries  range  from  $3,000 
to  «ii.lilHl  per  annum. 
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The  Northwestern  Jlighway  Section 
of  A.  A.  E.  ami  the  Portland  Press 
Club  conducted  a  general  excursion 
from  Portland.  Ore.,  to  Carter  Lake 
<ni  Sept.  4,  5,  and  6  in  cooperation 
with  the  Oregon  Bureau  of  Mines  and 
Geology.  The  trip  included  a  4">  mile 
auti>  drive  around  the  rim  of  the  lake. 
It  was  open  t<>  the  public, 

San  Francisco  Chapter  of  A.  A.  E. 
cleaned  an  executive  secretary  on 
a  full  time  basis.  An  office  is  main- 
tained in  <»«4)  Pacific  Building,  San 
l-'raneisco. 

Chapters  of  the  American  Associa- 
tion of  Engineers  in  Arizona  are  pre- 
paring a  license  bill  to  he  introduced  in 
the  next  legislature. 

Railroad  sections  of  the  American 
Association  of  Engineers  have  been 
notified  of  increases  in  salaries  for  en- 
gineering employees  on  the  Union 
Pacific,  the  Burlington,  The  Kansas 
City  Terminal,  The  Missouri-Kansas 
and  Texas,  the  Great  Western,  the 
New  York  Central,  the  Boston  and 
Maine,  the  Pennsylvania  and  several 
other  railroads. 

The  New  York  Chapter  has  ar- 
ranged to  have  as  its  guests  at  the 
Cnited  Engineers'  Building,  29  West 
3Mh  street,  New  York,  representatives 
of  the  National  Headquarters  of  the 
Republican  ami  Democratic  parties  in 
order  for  them  to  present  to  the  asso- 
ciation such  •"■hits  of  their  policy  as 
the>  may  choose,  to  provide  a  basis  of 
opinion  as  to  which  party  makes  the 
strongest  appeal  from  the  standpoint 
of  the  engineer. 

Cnited  States  Senators  Jos.  T.  Rob- 
inson of  Arkansas  and  Jos.  W.  Wads- 
worth  of  New  York  will  represent  the 
Democratic  and  Republican  parties,  re- 
spectively. 

The  meeting  is  considered  of  such 
importance  that  provision  has  been 
made  for  it  to  lie  presided  over  by  the 
heads  of  prominent  engineering  and 
allied  societies,  of  whom  thirty-three 
have  been  invited,  including  all  of  the 
great  national  societies,  the  local  engi- 
neers' clubs,  and  others. 


IOK.HRLI.   ENGINEERING  SOCIETY 

At  the  annual  meeting  of  the  Cor- 
nell Society  of  Civil  Engineers  to  be 
held  in  New  York  City,  October  IB.  a 
motion  will  he  made  to  change  the 
name  of  the  society  to  the  Cornell  So- 
ciety of  Engineers.  This  decision 
comes  as  the  result  of  uniting  all  the 
engineering  colleges  at  Cornell  under 
one  head.  Previous  to  this,  only  grad- 
uates of  the  civil  engineering  college 
have  been  eligible  for  membership. 

At  this  meeting.  Dexter  S.  Kimball, 
the  new  dean  of  the  combined  engi- 
neering schools,  will  deliver  an  ad- 
dress, and  Clifford  M.  Holland,  chief 
engineer  of  tin-  New  York  State  Bridge 
and  Tunnel  Commission,  will  speak  on 
the  new  Hudson  Kiver  highwaj  tunnel. 

»    JOI*T    KM.IVKI'.ltS'    >i  I   l    l  I  NG 

T!:e  New  York  Section  of  the  Am. 
In--.-  E.  E..  the  Metropolitan  Section 
t  r  the  Am.  Soc.  M.  E.  and  the  Rail- 
road Section  of  the  Am.  Soc.  M.  E. 
will  hold  a  joint  meeting  to  discuss 
the  relative  merits  of  modern  steam 
and  electric  locomotive*  on  Octolier 
82,  at  the  Engineering  Societies  Build- 


ing. 20  West  :i9th  street.  New  York 
City. 

Papers  will  be  presented  by  J,  R. 
Muhlfcld.  Railway  and  Industrial  En- 
gineers, Inc.;  W.  E.  Woodard,  vice- 
president,  lima  Locomotive  Works;  A. 
H.  Armstrong,  chairman,  electrification 
committee,  General  Electric  Co.,  and 
F.  H.  Shepard.  director  of  heavy  trac- 
tion. Westinghousc  Electric  &  Mfg. 
Co, 


SOITIIWEST  WATERWORKS 
ASSOCIATION 

At  the  Ninth  Annual  Convention  of 
the  Southwest  Water  Works  Associa- 
tion, held  in  New  Orleans,  September 
24.  R,  E.  McDonnell,  of  the  Burns  & 
McDonnell  Engineering  Company, 
Kansas  City,  Mo.,  was  elected  presi- 
dent. Next  year's  annual  convention 
will  lie  in  Oklahoma  City. 


ILLINOIS  SOCIETY 


Thc  Illinois  Society  of  Engineers  has 
opened  a  competition  for  technical 
papers  in  the  live  divisions  of  drain- 
age, roads  and  pavements,  sewerage, 
surveying  and  miscellaneous  civil  en- 
gineering. The  papers  are  to  be  from 
1.500  to  2,300  words  in  length,  a  prize 
of  Jas  and  a  certificate  of  merit  to  be 
awarded  to  the  best  paper  in  each 


American  ENGINEERING 
CO  I  NOIL 

The  Council  of  the  American  So- 
ciety of  Mechanical  Engineers  has  ap- 
pointed the  society's  representatives  on 
the  American  Engineering  Council,  the 
governing  body  of  the  newly  created 
Federated  American  Engineering  So- 
cieties. The  delegates  will  represent 
the  society  at  the  organization  meeting 
of  the  A.  E.  C.  to  he  held  at  Wash- 
ington, D.  C,  November  18  and  IB. 

TIIK   WESTERN    SOCIETY   OF  EN- 
GINEERS 

On  October  20,  this  society  will  hold 
a  joint  meeting  with  the  Chicago  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Engineers  for  the  annual  lecture 
b)  Dr.  Charles  P.  Steinmetz. 


\MKIUCAN    WATERWORKS  ASSO- 
CIATION 
NEW  YORK  SECTION 

The  October  meeting  of  the  Ameri- 
can Water  Works  Association.  New- 
York  Section,  will  be  held  on  October 
20,  at  the  Hotel  McAlpin.  New  York 
City.  The  meeting  is  scheduled  to  be- 
gin at  12  o'clock  noon  and  at  1  :to  Mr. 
George  C.  Whipple  will  give  an  illus- 
trated talk  on  "Eight  Months  in  Eu- 
rope with  the  League  of  Red  Cross 
Societies." 


IMKHICAN    WATKH  WORK* 
ASSOOl  YTION 

Iowa  section  of  the  American  Water 
Works  Association  will  hold  its  sixth 
annual  convention  in  Iowa  City.  Iowa, 
on  NovemlH-r  ">th  and  nth.  Thi 


This 

tiofl  includes  the  stales  of  Wisconsin. 
Nebraska,  Missouri,  South  Dakota 
and  the  state  of  Iowa.  The  name  of 
the  section  will  probably  be  changed 
at  this  meeting. 


TIIK  KKIIHH  ATKI>    SMKIIK  t  \  K\- 
GINERRING  SOCIETIES 

The  Federated  American  Engineer- 
ing Societies  announces  the  following 


associations  have  elected  to  become 
members  :  Engineering  Association  of 
Nashville.  American  Institute  of  Chem- 
ical Engineers.  Engineering  Society  of 
Buffalo,  American  Institute  of  Mining 
and  Metallurgical  Engineers.  Society 
of  Industrial  Engineers. 


A.s.M.E.     ORGANT/.ES  MATERIALS 
HANDLING  SKITION 

Four  hundred  members  of  the  Amer- 
ican Society  of  Mechanical  Engineers 
have  organized  themselves  into  a  Pro- 
fessional Section  on  Materials  Han- 
dling and  will  provide  primarily  a 
common  channel  of  intercourse  be- 
tween all  the  technical  and  industrial 
organizations  co-operating  in  the  solu- 
tion of  engineering  problems  connected 
with  the  handling  and  distribution  of 
materials  and  products. 

This  Section  will  aim  to  be  a  bureau 
of  information,  complete  in  its  scope, 
specific  in  its  knowledge  of  the  physi- 
cal and  economic  conditions  and  un- 
biased in  its 'conclusions.  This  will  be 
done  by  having  special  meetings  on 
particular  subjects,  meetings  jointly 
with  other  sections,  other  organiza- 
tions or  associations,  by  taking  part  in 
all  local  and  national  problems  relating 
to  the  purpose  of  this  Section. 


AMERICAN  SOCIETY  OF  ME- 
CHANICS ENGINEERS 

The  fortieth  anniversary  of  the 
founding  of  this  society  will  be  cele- 
brated November  ■  with  exercises  in 
forty-two  cities,  embracing  all  the  lead- 
ing industrial  centers  in  the  United 
States. 

Through  the  co-operation  of  the 
United  States  army,  speeches  will  be 
transmitted  by  radio-phone,  so  that 
those  delivered  in  Boston,  for  example, 
will  be  heard  in  San  Francisco. 

The  New  York  celebration  will  be 
held  in  the  Engineering  Societies' 
Building.  Engineering  achievements 
in  peace  and  in  war  will  be  recounted 
and  the  meeting  will  be  addressed 
through  radio-phone.  The  principal 
speakers  will  include  Fred  J.  Miller, 
president  of  the  society;  Herbert  Hoo- 
ver, president  of  the  American  Insti- 
tute of  Mining  and  Metallurgical  En- 
gineers; Arthur  P.  Davis,  of  Wash- 
ington, D.  C,  chief  engineer  of  the 
United  States  Reclamation  Service, 
and  Arthur  W.  Bcrresford,  of  Mil- 
waukee, head  of  the  American  Insti- 
tute of  Electrical  Engineers. 


tMKHIOAN    IM'RLIf    HEALTH  AS- 
SOCIATION 

At  the  forty-ninth  annual  meeting, 
San  Francisco,  September  IS- 17,  the 
principal  subjects  considered  were 
Sanitation  of  Bathing  Places,  Indus- 
tr'-il  Waste  Disposal  and  Garbage  Dis- 
posal by  Hog  Feeding.  A  plan  was 
favored  for  the  co-ordination  of  Fed- 
era!  health  activities  and  the  eventual 
establishment  of  a  Federal  Depart- 
ment of  Health  with  a  representative 
in  the  Cabinet  which  was  supported 
l>\  H.  S.  Cummings.  surgeon-general. 
U.  S.  Public  Health  Service.  Officers 
elected  were  Dr.  M.  P.  Ravenel.  Uni- 
versity of  Missouri,  president;  Samuel 
A.  Greeley,  consulting  engineer.  Git- 
cago.  chairman,  and  Edward  R.  Rich, 
state  sanitary  engineer.  Lansing.  Mich., 
secretary. 
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New  Appliances 

Datoribiaf  Naw  Maebiaary,  Apparatus,  Matarialt  and  Mathoda  mad  Raeant  lataraatiof  Imt  allat  loot 


>F.W  I. A   FRAKCE  L,A*TF.RN 
ILLl'STKATED 

The  new  LaFrance  Lantern  No.  1810 
is  waterproof  and  is  absolutely  safe  to 
use  around  inflammable  material  of 
any  kind.  It  is  an  ideal  light  for 
watchmen,  firemen,  sportsmen  or  auto- 
mohilists.  All  metal  parts  arc  of  brass 
and  aluminum,  accurately  machined  and 
nicely  finished.  The  silvered  reflector 
is  large  and  designed  to  throw  a  wide 
working  light  with  a  strong,  far-reach- 
ing beam  for  smoke,  fog  or  long-dis- 
tance work.  A  focussing  device  per- 
mits of  changing  the  beam  while  the 
light  is  burning. 


A  SAFR.  WATKlSI'llOOF  Et-KfTKIC 
UANTORM 

The  light  is  controlled  by  a  strong 
spring  snap  switch,  conveniently  lo- 
cated and  positively  spark-proof.  The 
current  is  supplied  by  two  standard  dry- 
cells,  obtainable  anywhere.  This  lan- 
tern will  give  months  of  intermittent 
service.  The  finish  is  regularly  in  red 
with  black  and  polished  brass  trim,  but 
furnished  in  other  colors  or  polished 
aluminum  if  desired.  A  bracket  for 
mounting  is  furnished  at  a  slight  ex- 
tra cost.  A  plain  bracket  for  the  wall, 
truck  or  boat,  and  a  special  heavy 
brass  bracket  with  a  spring  lock  for 
fire  apparatus.  This  lantern  is  manu- 
factured by  the  American-LaFrance 
Fire  Engine  Company, 


THU\  TltlUtiHt 

The  1SMJ  edition  of  the  general  cata- 
log of  the  Troy  Wagon  Works  Co. 
gives  ijustrations.  specifications  and 
description  of  details  of  the  standard 
trailers  of  1,  2,  ;t.  and  3-toni  capacity 
haying  steel  chassis  and  rublirr  tires. 
Without  (todies  they  weigh  from  900 
to  4.29%  pounds  while  the  approxi- 
mate weight  of  the  bodies  is  from  MO 
to  l.*>00  pound'. 


In  their  construction  cast  iron  is 
eliminated  and  all  parts  are  made  of 
forged  or  cast  steel,  malleable  iron 
or  bronze.  With  one  exception  the 
different  models  are  equipped  with 
automobile  type  steer  and  drawbar 
which  permits  the  truck  to  be  attached 
at  either  end  without  necesitating  t lie 
turning  around  of  the  trailer,  a  pro- 
vision which  is  very  valuable  for  back- 
ing and  stopping  the  trailer. 

They  arc  equipped  with  automobile 
type  knuckle  axles  and  are  steered 
through  hinged  yokes  connected  to  the 
drawbars.  The  flexible  frames,  cal- 
culated to  absorb  shock  and  distortion 
strains,  arc  mounted  on  springs  shack- 
led at  both  ends.  The  brakes,  which 
can  he  placed  on  two  or  four  wheels, 
arc  the  expansion  drum  type  operated 
hy  hand  levers  on  the  trailer  bodies. 

The  one-piece  I-beam  axles  arc  drop- 
forged  and  the  artillerv  type  wooden 
wheels  have  solid  rubocr  tires  with 
an  8,000  mile  guarantee.  The  bearings 
are  of  high  speed  type.  The  draw- 
bars arc  of  telescopic  construction  con- 
taining powerful  coil  springs  acting 
under  compression  whether  the  trailer 
is  pulled  or  hacked.  The  drawbars 
head  provides  a  long  spring  bumper 
and  facilitates  backing. 

For  hauling  two  or  more  trailers  in 
trains,  they  are  connected  by  coupling 
links  providing  a  universal  angle  ad- 
justment for  rough  ground  and  irreg- 
ularities, bodies  of  various  standard 
types  are  provided  with  flat  platforms, 
stakes,  racks,  or  dumping  arrange- 
ments. The  drop  frame  trailers  are 
used  with  popular  rolling  side  dump 
bodies  operated  rapidly  and  easilv  and 
are  especially  suited  tor  hauling  gar- 
bage, coal  and  city  refuse  and  road- 
building  materials. 


PERSONALS 


Kl»l  1.    THICK*    FOK    Ho  Ml 

hi  n.niNG 

A  heavy-duty  model  Kissel  truck 
will,  it  is  claimed,  haul  an  B-horse 
truck  or  grader  twice  as  fast  as  horses 
can  do  it  and  will,  of  course,  work  con- 
tinuously all  day  long,  which  horses 
cannot  "do.  As  it  operates  twice  as 
fast  as  teams,  it  accomplishes  more 
than  16  horse*  and  when  equipped  with 
a  road-builder  body  with  a  tail  gate 
arranged  to  open  to  any  desired  width 
and  allow  gravel  to  be  uniformly 
spread  from  2  to  f,  inches  deep  over 
the  roadway  a-  the  truck  advances,  an 
additional  advantage  of  economy  is 
effected. 


AMERI</A.\-I.\   FRANCS  FIHF.  KX- 
lil.N'K  COMI'AM    I  >  IOKPOKATE1I 

During  August,  this  company  made 
46  shipments  of  pumping  engines, 
combination  cars,  trucks  and  tractors 
to  cities  in  1.1  different  states.  During 
the  same  period,  they  made  sales  of 
f>2  similar  item*  of  equipment  to  cities 
in  25  different  states  ami  in  New 
Brunswick.  Ontario  and  Manitoba. 


Thomas,  Carl  C.  has  been  appointed 
Western  representative  of  Dwight  P. 
Robinson  &  Co.,  New  York,  with  of- 
fices in  Los  Angeles. 

Law  son,  Wilfrid  S.,  has  been  ap- 
pointed bridge  and  structural  engineer 
for  the  Department  of  Railways  and 
Canals,  Ottawa. 

Johnston,  Major  E.  N.,  Corps  of  En- 
gineers, U.  S.  A.,  in  charge  of  work 
in  the  Wilmington  District,  will  also 
take  charge  of  work  in  the  Baltimore 
District. 

Banks  &  Craig,  consulting  engineers, 
have  opened  their  new  offices  at  134 
East  44th  street.  New  York. 

Eisenhardt-Conkey  Co.,  Evansville, 
I nd.,  recently  organized,  will  specialize 
in  highway,  drainage  and  mining  en- 
gineering. 

Burton.  George  L..  has  been  ap- 
pointed a  member  of  the  New  Jersey- 
State  Highway  Commission. 

Bernhagen,  L.  O.  sanitary  engineer, 
has  accepted  a  position  with  the  city 
of  Beaumont,  Texas. 

Baker,  Ira  O..  professor  of  civil  en- 
gineering, has  been  appointed  acting 
head  of  the  civil  engineering  depart- 
ment of  the  University  of  Illinois. 

Willard,  Arthur  Cutts,  Professor  of 
heating  and  ventilation,  University  of 
Illinois,  has  been  appointed  dean  of  the 
department  of  mechanical  engineering. 

Bell,  Lt.-Col.  James  Franklin.  Corps 
of  Engineers,  U.  S.  A;,  at  New  Or- 
leans, has  been  annointed  to  take 
charge  of  the  Pittsburgh  District. 

Hicks,  Craddock  &  McKay,  recently 
organized,  will  conduct  a  general  engi- 
neering business  in  CentraTia,  Wash. 

Breed,  Joshua  B.  F„  has  been  ap- 
pointed chief  engineer  of  the  new 
sewer  commission  of  Louisville,  Ky. 

R.  H.  Beaumont  Co..  contractor  for 
conveying  and  hoisting  systems  and 
complete  power  plants,  has  opened  an 
office  at  230  Fifth  avenue,  Pittsburgh, 
Pa.,  with  Thomas  Widdop  in  charge. 


DAVID  CHAIM  EV  9HEPAHU 

David  Chauncey  Shcpard.  who  for 
46  years  has  been  actively  engaged  in 
contracting,  railroad  building  and  en- 
gineering died  at  St.  Paul  Aug.  7.  At 
the  age  of  19  he  was  employed  in  the 
construction  of  the  Genesee  valley 
canal  and  four  years  later  in  1831,  on 
the  Rochester  &  Genesee  Vallcv  k.  I\. 
after  which  he  was  successively  chief 
engineer  of  the  Atlantic  S;  Great  West- 
ern, the  Minnesota  &  Pacific,  and  the 
Chicago  Milwaukee  Si  St.  Paul  rail- 
roads. 

During  his  career  he  built  7026  miles 
of  railroads  and  in  1883-3  he  built  675 
miles  of  railroad  on  the  Canadian 
Pacific  line  in  15  months  a  record 
which  he  afterwards  exceeded  by 
building  643  miles  of  the  Great  North- 
ern Ry.  in  North  Dakota  and  Montana 
at  the  rate  of  100  miles  per  mouth  with 
a  force  of  9,000  men  and  :;,500  teams. 
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Gravel  Roads:  Construction  and 
Surface  Treatment* 

By  PHILIP  P.  SHARPLESt 


In  Maine  about  88  per  cent  of  the  improved  roads  are  gravel  and  practically 
all  in  Vermont,  Indiana  and  many  other  states.  Among  states  known  for  their 
high-class  highway  improvements,  Massachusetts  has  about  65  per  cent  of  its 
improved  roads  gravel.  Ohio  55  per  cent  and  the  state  of  Washington  50  per 
cent.  Of  all  of  the  projects  which  have  been  granted  Federal  aid  during  the 
past  three  years,  more  than  one-quarter  have  been  gravel  roads.  It  is  there- 
fore important  that  the  methods  employed  in  constructing  and  maintaining 
gravel  roads  be  of  the  highest  order.  And  yet  the  subject  has  received  little 
discussion  as  compared  to  other  forms  of  improved  highways.  We  give  in  this 
issue  the  views  of  three  highway  experts  on  the  subject  of  gravel  roads.  The 
first,  by  an  official  of  the  Barrett  Company,  tells  how  to  construct  gravel 
roads  and  apply  bituminous  materials  to  them  as  a  surface  treatment.  An- 
other deals  with  specifications  for  such  roads,  and  the  third  discusses  the 
of  them  in  arid  countries. 


Tlii-  importance  of  the  gravel  roa(j  problem 
is  realized  when  the  figures  for  Federal  Aid 
projects  are  analyzed.  I-'or  the  years  1917,  1918, 
1919.  27t>7  per  cent  of  the  projects  called  for 
gravel  roads.  It  was  only  exceeded  by  the  mile- 
age oi  earth  roads. 

W  herever  good  road-building  gravels  are  avail- 
able, the  gravel  road  is  the  logical  step  between 
an  earth  road  and  a  macadam  type  of  road.  Its 
usefulness  depends  on  the  gravels  available,  the 
method  of  using  them,  the  care  taken  in  providing 
drainage,  climatic  conditions,  traffic,  and  above 
all.  maintenance. 

During  the  last  few  years  attempts  have  been 
made  to  utilize  the  bituminous  materials  used  so 
successfully  in  macadam  road  maintenance  in  sur- 
face-treating gravel  roads.  Naturally  much  of 
the  success  of  these  treatments  has  depended  on 
the  gravel  roads  chosen  for  the  experiment.  As 
in  the  early  days  of  macadam  treatment,  the  at- 
tempt has  been  made  to  save  gravel  roads  which 
had  so  far  disintegrated  that  a  surface  treatment 
could  be  of  little  use,  or  to  treat  roads  which  were 
gravel  only  in  name  and  not  in  fact. 

X'cedless  to  say,  a  surface  treatment  cannot 
supply  drainage,  a  foundation,  or  modify  a  poor 

•l'i»l«rr  iK-foi'i'  th«'  American  Soclfty  tor  Municipal  Im- 
provi  tm-nn, 

tManaKi  r  of  tlir  (5<  n»-i;il  Tarvla  IifpnrCmr-rit  .>f  Mi<-  Tlar- 
r>l  <V'mi'an>. 


construction.  Its  only  office  is  to  protect,  by  a 
surface  skin,  the  structure  that  lies  beneath.  If 
the  skin  cannot  be  supported,  the  road  cannot  be 
maintained  by  surface  treatments. 

Kxcept  in  certain  localities  like  New  England 
and  part  of  Texas,  and  scattered  points  in  other 
states  where  a  fund  of  practical  experience  has 
been  accumulated,  the  bituminous  treatment  of 
gravel  roads  may  be  said  to  be  in  the  experimen- 
tal stage. 

The  importance  of  surface  treatments  is  every- 
where realized.  A  gravel  road,  well  built  of  good 
materials  and  sufficiently  wide  to  handle  the  traf- 
fic, can  take  care  of  two  hundred  vehicles  per  day 
without  undue  stress,  if  it  is  well  maintained  by 
the  patrol  system  with  an  intelligent  use  of  the 
road  scraper  and  road  drag.  With  an  increase  in 
the  intensity  of  traffic,  the  dust  nuisance  becomes 
intolerable,  and  the  road  develops  pot  holes  faster 
than  the  patrol  men  can  fill  them  up. 

Surface  treatment,  if  it  can  be  successfully 
worked,  seems  to  hold  out  the  only  hope  of  hold- 
ing the  gravel  road  under  increased  traffic.  When 
the  cost  of  replacing  the  gravel  road  with  some 
p'ore  resistant  type  is  considered,  it  will  he  found 
that  a  very  considerable  annual  sum  can  be  ex- 
pended on  a  gravel  road  rather  than  to  spend  the 
money  to  reconstruct  it.  According  to  the  type 
considered,  the  interest  on  the  new  construction, 
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the  depreciation,  and  the 
upkeep  will  total  $2,000  to 
!>4.500  annually,  which 
could  well  be  expended 
on  the  gravel  road  rather 
than  to  replace  it. 

tt  HUN    sl'RFACK    TKE.VTMF.NT  IS 
DBHRAStl 

As  long  as  a  gravel 
road  is  giving  reasonable 
satisfaction  with  good 
dragging  and  patrol  main- 
tenance, it  should  not  be 
surface  treated,  since  the 
maintenance  by  surface 
treatment  is  more  expen- 
sive until  the  traffic 
reaches  a  point  that  war- 
rants its  use. 

Surface  t  r  e  a  t  in  e  n  t  s 
should  never  be  attempted 
unless  provision  is  made 
beforehand  to  insure 
proper    patrol    or  gang 

maintenance.  Their  economy  ami  success  depend 
on  proper  daily  care.  It  is  less  expensive  to  let 
the  gravel  road  go  to  pieces  in  the  first  place 
than  to  surface-treat  it  and  then  let  it  go  to  pieces. 

The  application  of  bitumens  on  gravel  may  be 
divided  into  three  groups: 

The  application  of  dust-laying  oils. 

The  formation  of  a  bituminous  mat. 

The  formation  of  a  bituminous  crust. 

The  application  of  dust-laying  oils  may  be  re- 
sorted to  on  any  type  of  gravel  road.  Subse- 
quently, the  road  is  maintained  by  the  ordinary 
dragging  ami  patrol  methods.  It  must  be  remem- 
bered, however,  that  the  oil  destroys  the  natural 
bonding  quality  of  the  gravel  and  that  in  wet 
weather  the  oil  forms  an  objectionable  grcaS) 
mud. 

The  second  method,  the  formation  of  a  mat  or 
carpet  coat  with  heavy  bitumens,  either  tar  or 
asphalts,  is  rarelv  successful,  since  the  mat  is  not 
thoroughly  supported  by  the  gravel  surface  and 
quickly  breaks  under  traffic  and  scales  off. 

The  third  method,  of  forming  a  bituminous 
t  rust  which  i|i n's  not  form  a  separate  layer  but  is 
anchored  firmly  into  the  gravel,  has  given  the 
greatest  success.  In  this  work  the  refined  tars 
Used  »old  have  been  especially  valuable.  They 
penetrate  into  the  gravels  easily  and  harden  just 
Sufficiently  under  traffic  to  make  the  process  sue- 


J& 


CCSSful.  A  material  that  does  not  harden  even- 
tually produces  a  wavy  surface.  Such  a  surface 
treatment  can  be  successful  only  on  a  road  capable 
of  sustaining  the  crust  under  the  traffic  conditions 
imposed.  Needless  to  say,  it  must  be  built  of 
good  gravel  well  drained,  of  proper  strength  and 
of  a  width  adequate  for  the  traffic.  Treatments 
on  one-track  roads  are  not  advisable.  If  they  are 
adequate  for  the  traffic,  they  do  not  need  surface 
treatment.  If  they  are  not  adequate,  they  should 
be  widened. 

The  success  of  the  surface  treatment  depends  so 
much  on  the  original  construction  of  the  road  that 
it  may  not  be  out  of  place  to  give  some  of  the 

principles  involved. 

pkixi ipi.ts  i>f  i.rvwi.  kk.vii  ixntsnucTMs 

I  .ravel  in  road  construction  should  mean  a  ma- 
terial containing  fragments  of  stone  resulting 
from  natural  causes,  usually  water  or  glacial  ac- 
tion but  also  in  the  Southern  states  selection  by 
weathering  through  long  periods  of  time. 

The  stone  fragments  are  usually  in  a  more  or 
less  completely  rounded  form  and  are  particularly 
valuable  in  the  road  since  they  generally  repre- 
sent the  hardest  part  of  the  country  rock,  since 
the  softer  parts  have  been  destroyed  in  the  forma- 
tion of  the  gravel. 

In  selecting  gravels  for  road  work,  it  should  be 
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the  policy  to  use  deposits  that  contain  00  per  cent 
of  StOIK  held  on  a  1  ..-inch  screen  and  passing  a  2- 
inch  screen.  The  best  gravels  have  the  stone  well 
graded  in  sizes  and  the  part  passing  the  J  i-inch 
screen  is  also  well  graded  with  not  more  than  15 
per  cent  passing  a  200-mesh  sieve. 

The  finer  or  binding  material  may  be  clay,  but 
often  fine  particles  of  other  rock  like  trap  rock 
make  efficient  binders.  Sometimes  iron  is  present 
in  a  form  to  make  a  binder.  A  good  index  of  the 
binding  quality  of  the  gravel  is  its  behavior  in  the 
pit.  If  the  gravel  stands  in  a  wall  it  will  usually 
i>ind  in  the  road.  This  test  does  not  preclude  an 
excess  of  Clay  binder. 

Clay  and  other  glime-forming  constituents  must 
be  at  a  minimum,  not  over  15  per  cent  for  roads 
that  are  to  take  a  bituminous  surface  treatment, 
since  emulsions  are  formed  with  the  bitumens  and 
the  treatment  soon  sloughs  off  in  wet  weather. 

If  the  gravels  are  not  naturally  properly  sized, 
changes  may  be  effected  by  screening  to  remove 
an  excess  either  of  large  or  small  sizes.  The  waste 
may  often  be  utilized  in  the  base.  ( >ver  clayey 
sc>il>  a  layer  of  fine  sandy  material  will  keep  the 
clay  from  working  up  into  the  gravel. 

Some  gravels  .ire  only  rendered  suitable  by 
washing,  but  as  this  is  an  expensive  process,  it 
is  nut  usually  possible  to  resort  to  it. 

Instead  of  screening  out  the  larger  pebbles,  it 
is  sometimes  advantageous  to  run  the  whole  out- 


put of  the  pit  through  a  crusher,  thus  utilizing 
everything  instead  of  rejecting  a  large  per  cent 
of  oversize  pebbles.  With  the  New  Hampshire 
gravels  this  has  been  signally  successful  and  has 
added  but  little  to  the  cost. 

As  the  object  in  building  gravel  roads  in  most 
localities  is  to  get  a  road  of  low  cost  not  greatly 
in  excess  of  a  dirt  road,  too  much  modification  of 
the  gravel  is  not  justified.  Every  step  in  the 
handling  and  transportation  of  the  gravel  should 
be  carefully  thought  out  and  planned.  W  ith  un- 
modified gravels,  the  handling  and  transportation 
of  the  gravel  are  the  main  items  of  cost  in  the 
road. 

The  preparation  of  the  road  bed  to  receive  the 
gravel  should  be  thorough.  Drainage,  good  align- 
ment and  proper  width  should  be  provided. 
Gravel  roads,  it  is  true,  are  cheap  roads,  but  satis- 
faction in  their  use  depends  much  on  making 
them  traversable  throughout  the  year,  and  safe 
for  the  traffic  that  goes  upon  them.  Even  more 
than  higher  type  roads,  they  are  dependent  on 
good  drainage.  A  road  is  only  as  good  as  the 
worst  place  in  it. 

The  width  of  the  road  should  be  ample.  The 
easy  maintenance  of  the  road  requires  that  it 
should  be  wide  enough  to  distribute  the  traffic. 
Nothing  less  than  eighteen  feet  should  be  con- 
sidered for  any  road  that  is  of  importance. 
The  road  bed  may  be  prepared  to  receive  the 
gravel  either  by  what  is 
called  the  trench  method 
or  by  what  is  called  the 
surface  method.     In  the 

I trench  method  the  gravel 
is  deposited  in  a  trench 
^flujf      prepared  of  the  w  idth  and 
If  depth    required    of  the 

road.  In  the  surface  meth- 
od the  gravel  is  placed  on 
the  leveled  surface  and  al- 
lowed ti»  thin  out  on  the 
shoulders  to  nothing.  A 
combination  of  the  two 
methods  may  also  be  used. 

The  surface  method  has 
the  advantage  of  better 
protected  shoulders  for 
(he  same  amount  of 
gravel  used. 
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Whatever  scheme  is  adopted,  the  base  should 
he  true  to  line  to  ensure  a  uniform  depth  of  grave;. 
The  gravel  should  be  put  in  in  layers  not  over  six 
inches  to  the  layer.  Kach  layer  must  be  carefully 
leveled  off  and  consolidated  before  the  succeed- 
ing layer  is  applied.  Methods  of  dumping  and 
handling  should  be  adopted  that  do  not  allow  the 
gravel  to  lie  in  conical  piles  that  are  leveled  off. 
The  conical  piles  segregate  the  gravel,  make  it 
compact  unevenly  and  produce  a  road  that  has 
humps  throughout  its  life. 

If  different  grades  0f  Riavel  are  produced  in  the 
pit.  the  best  only  should  be  used  in  the  top  layer. 
The  specifications  of  the  American  Society  for  Mu- 
nicipal Improvements  are  explicit  on  this  point 
and  can  well  be  followed  where  screened  gravels 
are  employed. 

The  final  crown  of  the  road  should  be  about 
three-quarters  inch  to  the  foot,  but  where  bitumi- 
nous treatments  are  to  follow,  this  should  be  re- 
duced to  one-half  inch  to  the  foot.  An  excessive 
crow  n  on  a  bituminous  surface  tends  to  slipperi- 
ness  and  is  not  needed  either  to  compensate  for 
the  wear  or  to  shed  the  water  quickly. 

The  consolidation  of  the  gravel  is  often  left  to 
traffic.  The  best  practice  would  indicate  that 
rolling  is  necessary  to  consolidate  the  lower  layer, 
and  while  the  final  hardening  must  take  place  un- 
der traffic  yet  it  is  much  expedited  by  rolling. 
The  old-fashioned  horse  roller  built  with  sectional 
rings  is  particularly  useful  in  this  work. 

MAINTENANCE 

After  the  road  has  been  opened  to  traffic,  much 
care  is  required.  Patrol  maintenance  should  be- 
gin at  once  with  dragging  or  honing  after  every 
rain.  The  end  desired  is  to  have  the  road  retain 
the  desired  shape  while  the  gravel  consolidates. 
If  the  road  is  neglected,  ruts  arc  formed  and  the 
gravel  is  pushed  out  of  shape  and  even  out  of 
the  road. 

The  best  way  to  take  care  of  a  gravel  road  is 
by  good  patrol  maintenance.  A  good,  intelligent 
man  is  given  control  of  three  to  eight  miles  of 
road  and  spends  his  time  under  intelligent  in- 
struction and  supervision  in  taking  care  of  the 
stretch.  He  fills  ruts  and  depressions  from  store 
piles  of  the  self-same  gravel  used  in  constructing 
the  road.  He  keeps  the  drainage  open.  He  cuts 
the  weeds  and  keeps  the  shoulders  up.  He  drags 
the  road  after  every  rain.  In  the  spring  he  may 
receive  help  with  a  grader  crew  to  claw  his  road 
back  into  shape  alter  the  spring  break-up. 

I'nkss  the  road  authorities  are  prepared  to  cm- 
ploy  such  men  and  encourage  them,  the  citizens 
cannot  expect  good  roads. 

If  the  traffic  becomes  so  gTeat  that  there  is  a 
dust  nuisance,  and  the  patrolman  finds  it  impos- 
sible to  keep  ahead  of  the  pot  holes,  the  subject  of 
surface  treatments  should  be  considered.  It  is 
not  an  easy  subject  and  if  no  local  experience 
points  the  way,  the  advice  of  those  who  have  suc- 
cessfully worked  out  the  problem  should  be 
sought. 

The  refined  tars  applied  cold  have  given  good 
results  on  high-class  gravel  roads  when  intelli- 
gently applied  and  when  proper  maintenance  is 
given.    Viravel  is  not  a  uniform  material  and  un- 


less the  breaks  that  occur  are  taken  care  of,  the 
treatments  are  neither  economical  nor  successful. 
The  cost  will  be  more  than  the  usual  patrol  main- 
tenance costs,  but  the  cost  of  the  refined  tar  is 
offset  to  some  extent  by  the  eliminati'.n  of  drag- 
ging and  the  saving  of  wear  on  th'  gravel  neces- 
sitating lc>s  frequent  renewals.  Koads  in  hilly 
country  are  protected  from  washing,  with  a  direct 
sa\  ing  and  economy  after  Hooding  rains. 

sl/HFAtK  TKKATMEXT  METHODS 

The  gravel  roads  are  prepared  for  the  treat- 
ment by  shaping  and  dragging  during  the  spring. 
If  new  gravel  is  added,  it  should  not  exceed  a 
depth  of  two  inches  and  should  be  added  as  early 
in  the  spring  as  possible.  Heavy  additions  of 
gravel  should  be  made  in  the  fall,  and  new  gravel 
roads  should  not  be  treated  until  they  have  weath- 
ered a  winter  and  been  carefully  reshaped  in  the 
spring. 

The  road  should  be  treated  in  the  spring  as 
soon  as  it  is  firm  and  solid.  In  New  Hampshire 
and  Maine,  the  roads  arc  usually  ready  about  the 
middle  of  May,  but  there  is  considerable  season- 
able variation. 

Sweeping  is  usually  but  not  always  necessary. 
Only  the  dust  should  be  removed  and  care  should 
be  taken  not  to  loosen  the  gravel. 

The  refined  tar  is  put  on  cold,  or  only  warmed 
slightly  to  100  or  120  degrees  Fahrenheit.  The 
best  results  are  obtained  by  mechanical  sprayers 
putting  on  two  coats.  The  first  is  of  four-tenths 
gallon,  which  is  allowed  to  dry  in  without  cover, 
which  usually  takes  six  to  twenty-four  hours  in 
dry.  sunny  weather.  The  second  coat  of  three- 
tenths  gallon  follows.  If  this  is  not  quickly  ab- 
sorbed, it  is  covered  with  just  enough  coarse, 
sharp  sand  or  fine  gravel  to  prevent  the  bitumen 
from  picking  up  on  the  vehicle  wheels. 

After  the  work  has  been  completed,  the  road 
should  be  given  careful  patrol  maintenance. 
Breaks  will  develop  over  soft  spots  in  the 
gravel,  and  these  must  be  patched  with  a  mix- 
ture of  gravel  and  refined  tar.  The  patrolman 
should  be  supplied  with  four  to  ten  barrels  of 
refined  tar  per  mile  at  convenient  spots  for 
this  work.  As  soon  as  the  first  batch  of  weak 
spots  has  been  eliminated,  a  good  gravel 
road  requires  comparatively  little  attention,  even 
under  heavy  traffic.  The  trunk  highway  between 
Portsmouth  and  Portland  carries  two  to  three 
thousand  vehicles  per  day  on  this  construction. 

The  treatment  usually  carries  a  road  through 
the  winter,  but  whether  it  breaks  up  during  the 
spring  depends  on  the  road  construction,  the  traf- 
fic and  the  weather  conditions.  After  a  hard, 
snowy  winter,  the  road  is  not  likely  to  break,  but 
after  a  soft,  open  winter,  it  is  quite  sure  to  act 
like  an  ordinary  gravel  road. 

If  it  does  not  break  up,  it  is  given  a  further 
treatment  of  about  one-quarter  gallon  per  square 
yard,  and  this  usually  requires  a  cover  of  sharp 
sand  or  small  gravel,  using  about  one  cubic  yard 
to  three  hundred  square  yards  of  area. 

If  the  road  breaks  up,  it  is  treated  like  any  other 
gravel  road — shaped  up  and  dragged  back  into 
shape.  The  time  when  this  can  be  done  is  short, 
and  it  is  necessary  to  work  quickly.    If  the  road 
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<>ncc  hardens,  ordinary  road  machines  have  little 
effect  on  the  surface. 

The  re-shaped  road  is  then  re-treated.  Usually 
one-quarter  to  one-third  gallon  per  square  yard 
will  be  found  sufficient  to  restore  the  surface  and 
carry  it  through  the  season. 

Koads  that  do  not  in  themselves  break  up 
may,  after  a  few  seasons,  become  rough  through 
frost  displacement  or  through  poor  maintenance. 
A  road  becoming  rough  should  be  broken  up  in 
the  spring.  The  road  roller  with  a  steam  scarifier 
are  efficient  tools  for  this  purpose.  After  break- 
ing, the  road  is  harrowed  back  into  shape  and  re- 
rolled.  It  is  then  given  a  treatment  of  refined  tar 
and  treated  like  the  road  that  has  broken  natur- 
ally. The  refined  tar  in  the  road  sticks  the  gravel 
together  in  chunks  to  some  extent,  and  the  road 
often  is  smoother  and  wears  better  than  ever 
before. 

The  cost  of  breaking  up  is  not  excessive  :  in 
Maine  it  was  under  $200  per  mile  for  an  18-foot 
road  previous  to  the  war. 

The  scheme  which  has  been  outlined  for  ex- 
tending the  usefulness  of  gravel  roads  must  not 
be  misunderstood.    It  does  not  produce  roads 


which  are  capable  of  standing  the  punishment  of 
higher-class  roads.  They  arc  not  adapted  to 
heavy,  all-the-year-round  traffic,  but  they  are 
adapted  to  a  light  winter  traffic  and  during  the 
summer  will  stand  up  under  heavy  touring  traffic. 

Where  heavy  winter  and  spring  traffic  exists, 
this  type  of  road  will  not  answer,  and  macadam, 
bituminous  macadam,  or  even  a  more  expensive 
type,  will  prove  more  economical. 

If.  however,  the  gravel  road  can  be  made  to 
stand  the  traffic  by  an  expenditure  of  even  $1,000 
to  $1,200  per  mile  per  year,  it  is  justifiable,  rather 
than  to  build  a  higher  type  at  prevailing  prices 
and  high  interest  rates.  A  $20,000  per  mile  type 
costs  yearly  in  the  neighborhood  of  52,500  for  in- 
terest, depreciation  and  upkeep  ;  and  a  $40,000  per 
mile  type  may  be  rated  at  $4,500  per  year  for  the 
same  charges.  From  these  figures,  road  engineers 
are  justified  in  giving  close  study  to  the  problems 
of  the  cheaper  class  of  roads.  The  road  propa- 
gandist has  made  many  an  engineer  forget  that 
even  under  the  most  favorable  conditions  the 
gravel  road  mileage  built  is  going  to  exceed,  for 
years  to  come,  that  of  any  other  type  of  surfaced 
road. 


Gravel:  A  Plea  For  Common  Sense 

Specifications 

By  Wallace  F.  Purrington* 


The  author  believes  that  gravel  is  found  with  such  variable  characteristics, 
and  that  expensive  sorting  is  so  impracticable,  that  field  inspection  of  the 
gravel  by  the  engineer  is  more  reliable  for  securing  good  roads  than  any  pos- 
sible laboratory  tests  of  samples.  He  submits  specifications  based  on  this  idea. 


In  drawing  up  any  specification  to  cover  gravel 
used  in  road  construction,  there  are  certain  facts 
which  must  be  kept  in  mind.  The  foremost  ques- 
tion of  all  is,  are  the  specifications  workable? 
A  theoretical  specification  based  on  laboratory 
findings  alone  may  be  very  impracticable  in  the 
field,  owing  to  the  fact  that  the  deposit  from 
which  the  samples  were  collected  is  not  homo- 
geneous, so  that  the  samples  tested  do  not  fully 
or  accurately  represent  any  large  part  of  the 
deposit.  In  the  second  place,  specifications  may 
work  well  or  badly  according  to  whether  or  not 
the  purchaser  has  the  equipment  or  technical 
knowledge  to  check  up  the  different  items  of  com- 
position in  the  specification. 

At  the  present  time  most  specifications  cover- 
ing gravel  are(  to  the  writer's  mind)  very  ambig- 
uous and  wholly  impracticable  to  put  into  opera- 
tion. Many  states  make  a  practice  of  using 
screened  gravel,  but  for  the  expense  involved  and 
the  results  obtained,  Xew  Hampshire,  and  it  has 
many  miles  of  very  good  gravel  road,  has  found 
this  procedure  unnecessary.   If  the  manipulation 

•Chemist  nml  Tenting  Rnslnfcr.  State  Hi<fl>««>  De- 
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of  run-of-bank  gravel  is  properly  supervised,  the 
results  obtained  a  re  equal  to  those  with  the 
screened  material.  In  the  first  place,  gravel  usu- 
ally is  defined  as  the  material  passing  a  3>S-inch 
screen:  then  a  !4-inch  screen  is  interposed  and 
two  distinct  sizes  of  material  are  separated.  The 
material  retained  on  the  !4-inch  is  arbitrarily 
called  gravel  or  coarse  aggregate  and  the  material 
passing  it  is  called  sand  or  fine  aggregate.  Spec- 
ifications commonly  attempt  to  set  limits  to  the 
ratio  of  gravel  to  sand  which  shall  be  such  as  to 
guard  against  the  gravel  being  too  sandy  on  the 
one  hand  or  too  cobbly  on  the  other.  This  might 
be  very  satisfactory  if  gravel  deposits  were  gen- 
erally uniform  and  homogeneous  in  texture;  but 
that  is  not  the  case,  the  gravel  deposits  which  are 
most  abundant  and  accessible  all  through  the 
Northern  states,  deposits  left  by  flooded  rivers 
during  the  closing  stages  of  the  Ice  Age,  are 
notably  heterogeneous  in  structure  and  texture. 
The  long,  narrow  ridges  or  "eskcrs"  of  the  New 
England  states,  and  the  shorter,  interrupted 
ridges  and  hummocks  of  gravel,  called  "kames," 
show  abrupt  variations  in  the  deposit,  from  the 
line  sand  to  coarse,  cobbly  gravel,  both  in  vertical 
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section  and  lengthwise;  so  that  a  sample  taken 
at  one  level  or  at  one  point  may  give  a  very  in- 
correct idea  of  the  average  run  of  gravel  from 
the  face  of  the  bank,  and  is  no  guide  whatever  to 
the  quality  of  material  that  will  be  found  50  or 
100  feet  farther  in.  These  banks  were  built  by 
rivers  running  through  and  out  from  the  melting 
ice  sheet,  where  great  floods  during  warm  days 
or  weeks  alternated  with  sudden  droughts  when 
severe  cold  waves  checked  the  wastage  of  the 
glacier.  This  spasmodic  behavior  of  the  glacier 
rivers  accounts  in  large  measure  for  the  variabil- 
ity of  the  material  in  most  "bank"  gravels.  Even 
trie  wash  plains  and  valley-terrace  gravels  which 
accumulated  beyond  the  reach  of  the  ice  sheet 
show  too  much  variation  in  texture,  both  verti- 
cally and  horizontally,  to  yield  samples  that 
would  afford  an  adequate  basis  for  judgment  in 
the  laboratory  of  what  can  so  readily  be  seen  in 
the  field.  A  demonstration  of  this  fact,  by  a 
study  of  scores  of  samples  from  a  single  deposit, 
has  been  given  by  Keinecke  and  Clarke  in  a  paper 
entitled  "The  Sampling  of  Deposits  of  Road 
Stone  and  Gravel  in  the  Feld."  and  published  in 
the  Proceedings  of  the  American  Society  for  Test- 
ing Materials.  Vol.  18,  part  2,  1918.  Their  con- 
clusions were  summed  up  as  follows: 

"A  large  variation  was  found  between  results 
of  duplicate  granulometric  laboratory  analyses  on 
the  same  sack  of  gravel.  The  variation  in  texture 
over  one  deposit  of  gravel  of  800  acres  was  found 
to  be  large." 

An  inspection  of  almost  any  bank  in  New 
Hampshire  will  illustrate  the  truth  of  the  fore- 
going statement,  and  the  futility  of  depending 
upon  a  single  sample  or  many  samples  to  pass 
judgment  on  a  given  deposit.  The  desired  result 
is  far  more  likely  to  be  gained  by  making  the 
texture  (coarse  or  fine)  and  grading  (uniform, 
streakv,  etc.)  matters  for  field  inspection  by  the 
engineer  in  charge,  and  leaving  the  laboratory  to 
test  onlv  the  resistance-to-wear  of  the  gravel. 
Assuming  then  that  the  material  is  composed  of 
hard,  durable  stones,  the  rather  over-worked 
phrase,  "such  as  will  meet  the  approval  of  the 
engineer,"  can  be  well  used.  This  means  more 
for  the  proper  construction  of  gravel  roads  than 
any  theoretical  grading  system  that  may  be 
adopted. 

In  New  England  and  the  Northern  states,  three 
sorts  of  material  usually  compose  tnc  gravel  pave- 
ment of  a  road;  gravel,  sand  and  till  (which  last 
is  commonly  called  "hard  pan").  According  to 
the  proportion  in  which  two  or  more  of  these  arc 
combined,  such  roads  should  be  designated  as 
"sand-gravel,"  "till-gravel,"  or  "sand-till-gravel" 
road.  The  choice  as  to  which  type  of  gravel  road 
is  to  be  built  will  depend  largely  upon  the  mate- 
rial found  in  the  sub-grade.  The  finer  material 
is  added  to  fill  the  voids  in  the  coarse  aggregate, 
and  acts  as  a  binder.  The  state,  being  the  pur- 
chaser, may  well  tell  the  contractor  whether  clay, 
till,  or  sand  shall  be  used.  It  might  also  say  that 
the  base  course  shall  be  of  gravel,  the  larger 
stones  predominating,  and  that  the  wearing  or 
top  course  shall  be  such  that  much  smaller  stones 
shall  predominate.    This  sort  of  statement  is 


comprehended  by  all  parties  interested.  The  en- 
gineer, inspector,  contractor,  or  government  rep- 
resentative has  an  intelligent  basis  from  which  to 
draw  conclusions  and  a  far  more  honest  statement 
than  could  be  obtained  by  a  chance  sample  show- 
ing that  59  or  03  per  cent  is  retained  on  a  l4-inch 
screen.  Such  a  specification  is  not  only  mislead- 
ing, it  is  positively  absurd. 

The  soundness  or  durability  of  the  stone  com- 
prising the  aggregate  is,  however,  a  matter  of  con- 
siderable importance.  Fortunately,  we  have  a 
rational  method  of  gauging  this  in  the  Rea  modi- 
fication of  the  DcVal  abrasion  test  as  described 
in  the  Bureau  of  Public  Roads  Bulletin  No.  555, 
page  30.  By  this  test  it  is  possible  to  place  cer- 
tain arbitrary  values  which  ordinarily  should  not 
be  exceeded. 

A  few  outstanding  facts  will  serve  to  summar- 
ize what  has  been  said  concerning  gravel  specifi- 
cations: (1)  The  greatly  increased  demand  by 
the  public  for  good  roads  cannot  be  met,  in  every 
community,  by  adopting  the  heavier  and  more 
costly  types  of  construction.  Gravel  and  earth 
roads  must  still  be  very  generally  built,  and  local 
materials  thus  used.  As  the  item  of  screening  ot 
gravel  is  quite  costly  we  may  well  consider  its 
elimination,  as  the  question  of  its  efficacy  is  open 
to  question.  (2)  Specifications  for  the  material  to 
be  put  into  such  gravel  roads  must  be  plain  and 
straightforward;  so  far  as  grading  is  covered,  the 
specifications  must  be  based  upon  what  a  reliable- 
engineer  sees  at  the  pit  where  the  deposit  is  fully 
exposed  ;  not  based  upon  the  laboratory  screening 
test  of  a  sample  or  a  group  of  samples,  from  a  de- 
posit which  in  all  probability  varies  greatly  in 
texture.  (3)  A  laboratory  test  of  the  per  cent  of 
wear  of  the  coarse  aggregaie.  according  to  the 
Kea-DcVal  test,  should  be  made  a  part  of  the 
specification,  to  insure  that  the  material  consists 
of  sound,  durable  stones.  (4)  The  character  of 
the  fine  aggregate  or  matrix  should  be  left  to  the 
judgment  of  the  engineer.  <5l  A  little  theory 
mixed  with  a  lot  of  common  sense,  is  better  than 
the  reverse. 

With  these  points  in  mind,  after  conducting  an 
extensive  field  and  laboratory  survey  of  gravels, 
the  state  of  New  Hampshire  has  adopted  the  fol- 
lowing specifications: 

M ATFJtl.M-S  H>N  IJtAVFI.  PAVF.XEXT 

Gravel  is  to  be  understood  to  be  a  water-laid,  stratified 
deposit  which  consists  of  rolled  and  rounded  stones  ac- 
companied by  sand  and  clay  in  varying  proportions.  The 
stones  (or  coarse  aggregate)  shall  he  hard  and  sound  and 
well  assorted,  in  sires  up  to  but  not  exceeding  three  and 
one-half  (3%)  inches  in  long  diameter.  The  resistance 
to  wear  shall  be  determined  by  the  modified  abrasion  test 
described  in  Bulletin  335,  page  30.  of  the  U.  S.  Depart- 
ment of  Agriculture,  Office  of  Public  Roads;  and  the 
gravel  thus  tested  shall  be  classified  as  follows : 

Class  A,  Hard  gravel  under  7  per  cent  wear. 

Class  R.  Medium  hard  gravel  from  7  to  10  per  cent  wear. 

Class  C,  Medium  soft  gravel  from  10  to  15  per  cent 
wear. 

Gass  D,  Soft  gravel  above  is  per  cent  wear. 
Gasses  A  and  B  may  be  used  for  cither  or  both  base  or 
surface  course.    Gass  C  will  not  be  used  for  surface 
course  and  gravel  of  D  quality  will  not  be  used  except  by 
written  permission  of  the  Commissioner. 

The  texture  (coarseness  or  fineness)  of  the  aggregate 
from  any  source  or  supply  of  gravet  shall  be  such  that  it 
shall  meet  the  written  approval  of  the  Commissioner.  No 
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br[h^Knl!1necrriariil,,a  T^i' .i""""       ,>tc"  ma<1^  Thv  cffcct  ,,f  Km  pnrcipitation-from  2  to  25 

by  the  fcnguucr  regarding  it*  qualities,  and  the  approval  ;„..k,.^  ,,f  ,.,;„f-,ti       .  „n  .          .u    1/  j 

of  the  Commissioner  has  been  obtained  specifying  the  class  "Knts  "'  faitifail  annually— on  the  life  and  main- 

of  work  for  which  its  use  is  approved.  The  approval  shall  tenancc  of  water-bound  road  surfaces  in  the  arid 

be  furnished  mi  a  form  which  shall  contain  the  following  and  semi-arid  sections  of  the  Southwest  has  not 

T^,  ,0  which  work  is  ,0  be  charged   m^vf  S^I  '""J**™*™  K  «P' 

(Town)  mcrs.    ^  ater-bound  roads  include  not  only  wa- 

i.   .Nature  ,11  material,  gravel,  sandy  gravel,  sand.  till,  ter-bound  macadam,  but  also  gravel,  sand-clay 

cla>-  «"«nd  native  soil.    Water  used  in  constructing  and 

.!.   Source  of  material  ...     that  supplied  bv  rain  or  atmospheric  moisture. 

4.   Tvp,  of  material.''  KravTg«ve.-,ill,(  to  evaporate  and  be  absorbed  by  the  ground 

sand-clay.  below,  the  length  of  time  that  the  moisture  is  re- 

■'1.   Contractor  or  l-Y. reman  _   tained  and  performs  its  functions  as  a  binder  be- 

,-    .        ,    ..  ....  (*anMr>            <  Vl.,1r?s V  ing  dependent  upon  the  aridity  or  the  climate.  A 

''^iplr^LV;1"1,  XZL  >  (U,CCk  'hC  -ater-bound  grave,  road  in  an  arid  climate  cannot 
<ai  Uniform  and  well  graded,  large  stones  prcdom-  lu'  maintained  by  the  use  of  the  grader  or  drag, 
"•at""?.  since  there  would  be  no  moisture  for  reconsolidat- 
(l,\|ominatTn                                           ^  inS  and  recementing  the  earth  and  other  fine  mat- 
te I  slrcaTv      poorly  graded,  coarse  aggregate  pre-  Ut  which'  SC,rvcs  ,as  a  b»»der.  The  surface  soon  be- 
dominating.  comes  roughened  by  the  removal  of  the  clay  and 
<d>  Streaky  »r  poorly  graded,  fine  aggregate  pre-  small  slone  by  winds  and  vehicles.    It  can  be  re- 
dominating  surfaced  onlv'bv  periodic  scarifying  or  uloutrhinir 
el  Sandy  with  oiilv  a  suial  amount  of  coarse  ag-  h  >rr.„..;„„    '   1       u             1     ■  -     K,  H'UUK,,,,,K- 
Krcgatc.          '  harrowing  and  reshaping  during  the  winter  sea- 

1  f  >  Cohi.lv  with  onb  a  small  amount  of  fme  aggrc-  st,n-  consolidation  being  effected  bv  traffic,  for  the 

_    _kw<-  ,                                          ,  expense  of  sprinkling  and  rolling' would  be  nro- 

..    The  1-aboratory  has  rep<irted  on  a  sample  sub-  hibitive. 

mittcd  from  this  source  under  Laboratory  N'um-         -ri,,.  :Y._   •  .    ,    .  ,  .  ,, 

her  to  he               per  cent  of  wear  '  ,H  "ka  sometimes  suggested  of  sinking  wells 

and  is  rated  as  Clas>  gravel.  an«  using  the  water  for  supplying  the  moisture 

  required  to  bind  such  roads  is  impracticable,  even 

•ri         ,  f.  ..            -  ,     .       .  Kiigitieer.  were  the  water  obtainable  at  reasonable  depths 

JiZ^r^            M             USed         baSC-  for  »h™  «-ould  still  be  no  moisture  in  thesu^ 

  n«se  or  111  the  base,  and  consequently  to  keep  the 

Commissioner.  surface  moist  it  would  be  necessary  to  sprinkle  it 

tu  „  11...L    ■  i,.ii  1       Rv  •   •  ,  •  ; continually,  the  cost  of  which  would  be  impos- 

I  hrse  blanks  >hall  lie  executed  in  (|uadruphcate,  one  sih|,»  ■■of"3 

copy  to  be  furnished  the  contractor,  one  copy  to  the  Office  1 

of  Public  Roads,  one  copy  to  the  Commissioner  and  one  'n  such  a  country  a  gravel  road  will  not  last 

copy  to  1*  retained  by  the  Engineer.  more  than  one  or  at  most  five  vears,  and  vet  many 

It  is  understood  that  the  Engineer  may  order  the  Con-  mj|es  of  such  r     j                 ;  b  •  constructed 

tractor  to  cease  operation  in  any  pit  when  m  his  judgment  .      -,  ,     ,     ,?    ,             .      j  u i.oiisirucua 

the  she  of  aggregate  is  not  suitable  for  the  tvpe  of  road  and  P*"1  foT       thirty-year  bonds.    Highway  en- 

coiistrm-tion  under  consideration.  gineers  are  becoming  well  acquainted  with  the 

—   —  highly  objectionable  features  of  issuing  bonds 

G,     j-*           j        .  having  a  longer  life  than  that  of  the  road  to  be 
VUVf^l     Kn'liK    ltl  constructed  by  the  proceeds  from  them. 
ia'W    AlXFttU.O    111  In  the  East,  water-bound  macadam  and  occa- 
»      •  1    /^l  sionally  gravel  are  used  to  advantage  as  base  for 
/Ann    t  .miTltrV  a  comparatively  thin  wearing  surface  of  bitu- 
miU                           V  m.nous  material  or  brick,  but  such  construction 
 *  would  be  an  unnecessary  expense  in  arid  sections 

That  a  grave!  road,  being  water-bound, 

should  not  be  laid  in  an  arid  country  but  but  thc  whol,  ^-b^Mn^iS^^i 

that  sand-clay  is  better  for  such  conditions,  unyielding  stratum.                              K  ' 

is  the  opinion  of  Lamar  Cobb,  for  six  years  >}-h              ,l                      ,  , 

state  highway  engineer  of  Arizona  siz,  of  ?n  •  £  t  l>.^0Port,on.aI"^.,  ^  smaller  the 

6      7     6            •  size  of  the  hue  binding  material  in  a  road  surface 

111  and  countries,  the  longer  will  this  surface  re- 

To  build  a  water-bound  pavement  in  a  country  tain  moisture,  and  thc  more  readily  can  it  be  niain- 

w  here  nature  furnishes  no  water  would  appear  to  tained.   This  being  the  case,  for  such  a  climate  a 

be  self-evidently  impracticable  and  unreasonable,  sand-clay  road  with  its  30  per  cent  of  clay  binder 

and  yet  such  roadway  surfaces  are  being  built  in  and  70  per  cent  of  sand  is  more  suitable  than  a 

Ihe  arid  sections  of  our  Southwest.   This  matter  gravel  type  of  road  with  10  per  cent  clav  binder 

was  discussed  in  a  communication  sent  to  this  and  90  per  cent  gravel.    The  sand-clay  road  will 

paper  recently  by  Lamar  Cobb,  who  was  state  wear  more  rapidly  but  furnishes  at  all  times  a 

highway  engineer  of  Arizona  from  l(H2  to  1918  smooth  riding  surface,  which  the  gravel  rarelv 

and  who  has  had  an  experience  of  more  than  ten  does  for  longer  than  one  year.    Crave!  roads  are 

years  in  highway  work  in  both  arid  and  non-arid  being  built  in  the  Southwest  at  a  cost  of  approxi- 

climates,  but  especially  in  thc  former.    The  fol-  niately  $10,000  per  mile,  while  a  sand-clay  road" 

lowing  is  a  more  or  less  abbreviated  statement  of  can  be  built  for  half  that  sum,  or  less  Moreover 

the  points  brought  out  by  Mr.  Cobb.  where  gravel  deposits  are  found,  there  is  likelv 


Digitized  by  Google 


PLBLIC  WORKS 


Vol.  i'j.  N.i.  >r 


to  be  also  both  sand  and  clay,  either  separate  or 
mixed  in  approximately  the  right  proportions. 
There  are  miles  of  roads  traversing  sand-clay 
country  where'  it  is  only  necessary  to  install  the 
necessary  cross-drainage  structures  and  crown  up 
the  road  to  a  higher  grade  or,  in  the  case  of  low 
ground,  surface  with  high-ground  materials  to 
be  found  near  at  hand. 

Neither  sand-clay  nor  gravel  will  be  durable  in 
or  near  villages  or  other  centers  of  population. 
But  thenonsiderable  amounts  saved  by  construct- 
ing sand-clay  instead  of  gravel  in  the  country  dis- 
tricts will  be  sufficient  for  constructing  a  more 
durable  type  of  pavement  within  and  for  the  first 
mile  or  two  outside  of  the  towns  ami  villages 
which  the  roads  connect. 

(iravel  Roads  in  West  Virginia 

I  'olio wing  a  recent  inspection  of  Federal  aid 
projects  in  several  counties  of  West  Virginia,  B. 
H.  ( iray.  senior  U.  S.  highway  engineer,  said  that 
he  found  excellent  gravel  surfacing  10  inches  thick 
being  put  on  at  SO  cents  a  square  yard.  It  is 
planned  to  give  this  gravel  oil  treatment  in  V>2\, 
at  a  cost  of  15  cents  a  square  yard,  which  will 
give  a  road  surface  adequate  for  local  conditions 
and  which  compares  most  favorably  with  other 
types  costing  considerably  more  than  65  cents. 


Kansas  Must  legislate  For  Slate  Roads 

On  account  of  a  provision  in  the  Constitution 
of  the  state  of  Kansas  whereby  "the  state  shall 
never  be  a  party  in  carrying  on  any  works  of  pub- 
lic improvement."  an  amendment  has  been  pre- 
pared and  will  be  voted  upon  November  2.  per- 
mitting the  state  to  extend  aid  amounting  to  25 
per  cent  of  the  cost  of  building  roads,  provided 
the  aid  extended  to  them  shall  not  be  in  excess  of 
SIO.000  for  each  mile  of  road  built. 

It  is  expected  that  such  state  aid  will  not  in- 
volve state  taxation  but  will  be  derived  from  mo- 
tor car  license  fees.  This  amendment  is  stated  to 
be  the  only  measure  by  which  the  entire  state  of 
Kansas  may  receive  material  aid  in  good  road 
building  and  should  the  amendment  fail  on  this 
vote  it  is  doubtful  if  the  next  legislature  would 
lake  it  up  again. 


Restricting  Motor  Truck  Traffic 

The  public  service  commission  in  Philadelphia 
has  recently  refused  to  issue  convenience  certifi- 
cates permitting  heavy  trucks  to  use  the  Lincoln 
Highway  between  Philadelphia  and  New  York 
because  that  thoroughfare  is  already  badly  cut  up 
bv  these  heavy  vehicles  and  it  is  believed  to  be 
questionable  whether  they  should  be  permitted  to 
travel  over  it.  An  investigation  is  now  being 
made  of  the  conditions  of  the  roadway  and  of  the 
corporations  or  individuals  operating  on  it  with- 
out a  license,  which  will  probably  lead  to  regula- 
tion of  the  weight  of  trucks  permitted.  Until  this 
investigation  is  completed,  no  more  certificates  of 
convenience  will  be  granted  for  the  operation  of 
any  motor  trucks  on  the  Lincoln  Highway  be- 
tween  Philadelphia  and  Trenton. 


Surfacing  Old  Cobble 
Pavements 


Describes  how  Danville,  Va..  prepares  its 
old  cobble  streets  for  surfacing  and  applies 
a  mixture  of  asphalt,  stone  and  chips,  se- 
curing a  smooth  pavement  at  a  total  cost 
of  about  65  cents  a  square  yard. 


Despite  the  high  price  and  scarcity  of  cement 
and  other  building  and  paving  materials.  Dan- 
ville, \  a.,  is  securing  some  very  good  pavements 
at  extremely  low  prices.  Danville  is  an  old  city- 
ami  has  about  ten  miles  of  streets  paved  year's 
ago  with  cobble  stones.  Under  the  direction  of 
Kalph  K.  I.inville.  the  city  engineer,  these  cobble 
pavements  are  being  turned  into  smooth  and  dur- 
able ones  suitable  t<>  all  but  the  heaviest  traffic 
of  the  city.  The  cost  of  this  averages  about  o5 
cents  a  square  yard  for  the  completed  work.  Mr. 
I.inville  considers  that  only  about  half  of  the  ten 
utiles  of  cobble  streets  can  be  treated  satisfac- 
torily in  this  way  without  costing  considerably- 
more  than  this,  and  this  resurfacing  is  being  done 
on  only  those  streets  which  are  of  even  contour, 
fairly  smooth  and  on  light  grades. 

The  first  work  of  this  kind  was  done  last  N'iv- 
vember,  soon  after  Mr.  I.inville  became  city  en- 
gineer, and  is  therefore  a  little  over  seven  months 
old.  It  is  at  present  in  very  good  shape,  the  only 
objectionable  feature  evident  being  softening  and 
creeping  during  hot  weather,  which  is  probablv 
due  to  the  use  of  asphalt  with  too  high  penetra- 
tion- MO  to  150.  On  more  recent  work  the  pene- 
tration has  been  lowered  to  100  to  120  and  on 
these  streets  this  trouble  has  not  developed. 

I  he  old  cobble  streets  have  their  joints  prettv 
well  rilled  with  an  accumulation  of  dirt  in  which 
more  or  less  grass  and  weeds  are  growing.  In 
preparing  the  pavement  for  the  new  surface,  the 
grass  and  weeds  are  carefullv  removed,  all  loose 
dirt  is  swept  off.  and  the  pavement  is  then  thor- 
oughly washed  with  a  fire  hose  under  city  pres- 
sure. This  washing  removes  the  sand  and  dirt 
from  the  joints  between  stones  to  the  depth  of 
about  an  inch,  furnishing  a  bond  for  the  surface 
treatment.  After  the  street  has  dried  out  it  is 
covered  with  a  coat  of  half-inch  to  inch  stone 
which  is  spread  and  raked  to  an  even  surface 
ami  then  lightly  rolled.  On  this  is  applied  a  coat 
of  Burmudcz  asphalt,  using  about  three-quarters 
of  a  gallon  to  a  square  yard,  which  is  immedi- 
ately covered  with  a  coating  of  stone  of  one-quar- 
ter-inch  to  three-quarter-inch  size,  which  is  spread 
thickly  enough  to  take  care  of  the  surplus  asphalt 
and  leave  a  small  amount  of  loose  stone  in  addi- 
tion. This  fine  stone  is  thoroughly  rolled  and  a 
second  coat  of  asphalt  of  one-half' gallon  to  the 
square  yard  is  then  applied  and  immediately  cov- 
ered with  a  coating  of  stone  chips  sufficient  in 
quantity  to  take  up  any  excess  asphalt,  and  the 
street  is  again  thoroughly  rolled.    This  gives  a 
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smooth  pavement  with  a  minimum  thickness  of 
about  an  inch  over  the  cobble  stones. 

The  pavements  built  in  this  way  and  now  in 
use  closely  resemble  asphalt  macadam.  The  un- 
disturbed cobble  stones  which  have  carried  years 
of  traffic  give  a  solid  foundation.  The  work  is 
done  with  city  forces  and  has  averaged  a  little 
over  (6  cents  a  square  yard,  with  stone  costing 
$4  per  yard. 

Mr.  i.inville  does  not  expect  these  pavements 
to  last  under  heavy  traffic  but  believes  that  they 
will  last  two  years  or  more  in  outlying  or  residen- 
tial sections  where  the  traffic  is  light,  before  need- 
ing resurfacing  or  substantial  repairs,  and  that 
they  give  a  very  decided  improvement  at  low 
cost. 


Better  Highways  For  North  Carolina 

A  large  and  enthusiastic  meeting  was  recently 
held  in  Wilmington,  N".  C.  under  the  auspices  of 
the  Chamber  of  Commerce.  Kiwanis  Club.  Rotary- 
Club  and  the  president  «f  the  North  Carolina 
(iood  Roads  Association,  at  which  a  very  strong 
plea  was  made  for  the  governor  and  legislature 
of  1921  to  provide  necessary  ways  and  means  tor 
laying  out,  constructing  and  maintaining  a  mod- 
ern system  of  highways,  interconnecting  and  in- 
terjoining  the  county  seats  and  principal  towns  of 
the  state. 

It  was  shown  that  the  slate  has  taxable  prop- 
erty amounting  to  three  and  one-half  billions, 
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banking  resources  of  about  400  million  dollars, 
and  agricultural  crops  of  more  than  one  and  one- 
half  million  dollars  last  year  and  that  the  present 
system  <>f  roads  is  so  bad  as  to  amount  to  the 
imposition  of  an  annual  mud  tax  of  100  million 
dollars.  It  was  estimated  by  one  speaker  that,  if 
the  railroads  were  required  to  improve  their  lines 
100  per  cent  and  the  necessary  highways  were 
built  to  support  them,  the  shipments  of  manufac- 
tured and  farm  products  during  the  next  ten  years 
would  double  the  state  wealth. 


Progress  on  Iowa  State  Roads 

The  latest  report  of  the  Iowa  State  Highway 
Commission  shows  that  notwithstanding  the  very 
great  obstacles  that  Iowa,  in  company  with  other 
states,  has  experienced  in  road  building  this  sea- 
son on  account  of  scarcity  of  labor  and  materials, 
there  has  been  completed  this  year  14.1  miles  of 
paving  on  Federal  aid  road  building  projects 
which  total  1.37.9  miles  of  paving.  There  has  also 
been  completed  20  out  of  150  miles  of  gravel  road 
and  284  out  of  55o  miles  of  grading. 

['".specially  good  progress  was  made  in  July, 
when  there  were  completed  6  miles  of  paving.  11 
miles  of  graveling  and  44  miles  of  grading.  Scott 
county  is  considered  to  lead  in  having  let  two  con- 
tracts, each  of  them  for  more  than  5  miles  of  brick 
paving.  The  paving  is  being  done  with  wet  con- 
crete hauled  to  the  sites  from  central  mixing 
plants.  Throughout  the  state  large  use  i>  made 
of  mechanical  road  building  equipment. 


The  A.  S.  M.  I.  St  Louis  Convention 


Narration  of  the  doings  of  the  twenty-  sixth  convention  of  the  American  So- 
ciety for  Municipal  Improvements.    Discussion  of  the  society's  finances  re- 
sults in  increase  in  dues.  Change  in  system  of  committees.  Reports  of  com- 
mittees on  paving  specifications. 


A  program  apparently  adjustable  to  fit  the  con- 
ditions, an  entertainment  committee  so  thor- 
oughly organized  that  everything  went  like  clock- 
work, audiences  of  comfortable  size  and  reason- 
ably prompt  in  gathering  and  perfect  weather 
joined  to  make  the  St.  I.ouis  Convention  of  the 
American  Society  of  Municipal  Improvements 
one  of  the  most  notable  in  its  history.  About 
three  hundred  members  and  guests  signed  the 
convention  register. 

The  program,  printed  a  month  before  the  con- 
vention and  carried  out  almost  to  the  letter,  had 
three  or  four  outstanding  features. 

The  session  of  Tuesday  afternoon  was  rather 
miscellaneous  in  its  nature  and  had  papers  of  in- 
terest to  almost  all  classes  of  members.  That  of 
Wednesday  morning  was  a  gathering  of  the  ex- 
perts in  sanitation,  sewage  and  waste  disposal 
and  sewer  construction,  the  advances  in  the  ac- 


tivated sludge  process  being  brought  out  in  par- 
ticular in  the  papers  by  I.angdon  Pcarse.  of  the 
Chicago  Drainage  District:  Edward  Bartow, 
formerly  of  the  Illinois  State  Water  Survey,  and 
discussion  by  T.  Chalkier  Hatton,  of  Milwaukee, 
and  |.  C.  McVea.  of  Houston.  Tex.  Wednesday 
evening  was  a  notable  program  for  the  City  Plan- 
ners and  drew  an  attendance  of  St.  I.ouis  citizens 
interested  in  the  work  of  that  city.  St.  Louis, 
Washington,  Pittsburgh  and  the  replanning  and 
reconstruction  of  French  cities  and  towns  re- 
ceived most  attention. 

The  long  program  of  papers  on  paving  was  al- 
most completely  cleaned  up  in  the  two  sessions 
of  Thursday,  including  the  discussion  and  passing 
to  letter  ballot  of  a  few  changes  in  the  standard 
specifications  and  some  new  specifications  for 
curb  and  gutter. 

Traffic  and  transportation  were  covered  on  Fri- 
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day  morning  by  Prof.  A.  H.  Blanchard's  report  $1,000  more  than  in  1918.    However,  the  cost  of 

and  papers  by  Henry  C  Shirley  on  the  proposed  printing  and  distributing  the  Proceedings,  includ- 

untform   vehicle  law,  by    Robert   Hoffman  on  ing  the  advance  papers,  was  so  much  greater  that 

widths  of  roadways  on  various  classes  of  streets  the   total   expenses  considerably  exceeded  the 

and  roads,  and  by  K.  I".  Barnett  on  the  relations  year's  income.   A  comparison  of  the  expenses  and 

of  pavement  foundations  and  economic  transpor-  income  for  the  four  years  past  was  made  by  the 

tation.  secretary  in  the  following  tabular  form: 

The  officers  elected  were  Col.  R.  Keith  ("omp-        r-»p«riiM«  of  KiK»r.  ...  i»r*«e  for  four  ,mr* 
ton,  of  Baltimore,  president ;  h.  S.  Rankin,  of  1916-17  1917.1a  191S-19  199.20 

Newark,  first  vice-president;  W.  \V.  Horner,  of  1.  t«wi  i:M«<»litur«»  $4.4*1.99  UMi.&  U.m  74  i$M7.» 

St.  Louis,  second  vice-president;  E.  R.  Dutton,  .V  T.'i.^.^nwVf'iurmhet'.  M/»     ^n?  61jt 

of  Minneapolis  third  vice-president;  Charles  Car-  *■  fif™ ^  '•»}■*  »™ 

roll  Brown,  of  V  alparaiso.  Ind..  secretarv,  H.  H.  «■  «'••«  ••'  Pr«rrdm«»  and  Ad 

w.    ...        :    a      11         v     \-      .  .  '      r    a  »•«»•«•  R»|wr.    l/w.jo     750.11    1.662.46  J.M6.J1 

Nnith.  of    Brooklyn.    N.    \ .,   treasurer;    rred-  7  c.t  ,>i  iv.crc.imKi  and  Ad.. 

erick  A.  Dallyn.  of  Toronto.  C.  Arthur  Pm>le,  of  „  Kt.:.'.: a*S:£   AUft   ^  u£S 

Rochester,  and  S.  Cameron  Corson,  „f  Norris-  <■  w^u,. ,« n,™^  ^.72     j.»     ^  ^ 

town.  ra..  finance  committee.  11.  oiti.r  ina/i«  r«  nwmi.er.       2.5.1       1 16       i*s  1.5J 

Baltimore  was  chosen  for  the  next  convention.  {j;  iTlj'Z™  ™i£Z2uw     ^     »5""     4*T  ?Jt'* 

14.  C-..I  |H-r  Mavr    2  6»  4.JB  .■71  5  27 

SECRETARY'.*  RKHWT  15.  <  ..»!     per     io|iy     (751.  <-upir» 
...                   .  prnilfdi    includiniE  Advance 

The  report  of  the  secretary  showed  some  growth        i\i,,c,»    >.*s       1.40       2-22       s  10 

in  the  society,  the  number  of  members  being  612;        This  yoar  th(.  cost  <)f  printing  the  Proceedings, 

the  society  having  recovered  to  the  same  mom-  including  typesetting,  paper  and  presswork  cotn- 

bership  and  receipt*  of  money  as  in  1910,  before  p(t.tc  avt.raged  $2.15  per  page,  while  the  cost  for 

the  intermission  caused  by  the  war.    1  he  general  pri„,j„K  the  1920  Proceedings  will  be  $3.54  per 

expense  of  operating  the  society  has  been  de-  paK(.  ;mluding  50  cents  per  volume  for  binding, 

creased  in  the  four  years,  but  the  cost  of  print-  Assuming  the  same  number  of  pages  in  the  vol- 

ing  has  increased  so  much  that  the  total  cost  of  uim.  as  ,his  vt.ar   tm.  Proceedings  for  1920  will 

operating  the  society   for  the  year  was  about  cost  about  $3^300  and  there  would  be  a  deficit  next 

SI. 650  more  than  the  receipts.   The  bids  for  next  vtar  of  between  $2  and  $3  per  member.   It  was  to 

year's  printing  being  considerably  greater  than  mi>tl  this  antjcipated  deficit  that  the  dues  were 

for  this  year  even,  it  was  deemed  necessary  to  in-  jlun.;,Scd  50  ,KT  cent, 
crease  the  dues  50  per  cent  to  prevent  an  actual 

indebtedness  or  a  serious  reduction  in  the  charac-  .  , 

1  ,u         ;     ...  ...,..„h..r^  nn.l  m  anvmlmpiit        Another  amendment  to  the  constitution  mtro- 

ter  of  the  service  to  memoers,  and  an  amendment 

11    .  .u:,        ,,1  j  duces  a  complicated  system  of  sub-committees  un- 
to effect  this  was  adopted.  .       .  r     .  .         .  . 

.  .     ,  der  chairmen  who  are  members  of  a  general  com- 

Inspcctmg  the  secretarv  s  report  more  in  de-  niil|vt.  omt.rillg  S(.Vl.ra,  elated  subjects.  Thus 
tail,  we  hnd  that  during  the  year  from  September  ht.  comnlitt0l.  on  strcct  m  sidewa|ks  and 
30,  1919.  „,  September  30,  1920.  there  were  ad-  sm.it  (Ks)  strm  maintenance  and  street  rail- 
milled  to  the  society  /8  active  members,  7  affi  .-  way  ,unstruction  wi„  havL.  13  nu.mbers.  five  of 
ated  members  and  45  associate  members,  while  ^  ^  committee  and  two  additional  mem- 
there  were  lost  during  the  year  4/  active ,5  affili-  u.rs  if|  cach  of  thc  four  stlb-conimittees  on  street 
atcd  and  11  associates ;  giving  a  total  membership  pav;  „„  sidc.wa|ks  and  strect  design,  on  street 
at  the  end  of  the  year  of  45/  active  members,  24  mainu.llanct.  and  on  strect  raj|wav  construction, 
amliated  and  130  associate.  _  ^  A,.0  thl.  cj,y  pianmnjJ  committee  will  have  13 
The  receipts  of  the  society  comprised  $1,764.50  members  with  four  sub  committees  on  local  sub- 
active  members'  dues.  $97.50  affiliated  dues  and  divisions,  on  zoning,  on  utilities,  and  on  parking 
$972.30  associate  dues;  $252.23  for  Proceedings  and  ()pcII  spaCes;  the  committee  on  street  clean- 
sold ;  $28.37  for  specifications  sold  ;  $652.81  for  ad-  i„g  rcfUSc  disposal  and  snow  removal  will  have 
vertisements.  ami  $4.11  miscellaneous:  to  which  |Q  im.inbers  with  three  sub-committees  on  street 
should  be  added  $31.87  interest  on  Liberty  Bonds  cleaning,  on  refuse  disposal  and  on  snow  removal, 
owned  by  the  society.  and  the  committee  on  sewerage  and  sanitation  has 

The  expenditures  included  $128.75  for  office  sta-  10  members  with  three  sub-committees  on  sewer- 

tionery  and  printing,  $15.71  telegrams  and  ex-  age,  on  sanitation,  including  sewage  disposal,  and 

change,  $180.47  postage,  express  and  freight,  $600  011  public  comfort  stations.    The  other  eight  gen- 

for  office  clerk,  $10.50  treasurer's  expense,  and  eral  committees  remain  as  at  present  with  three 

$15.15  for  office  supplies;  a  total  of  $950.58  for  of-  members  each.    The  committees  on  specifications 

rice  expenses.     l-or  convention  expenses  there  were  increased  by  two.  one  on  foundations  and 

were  paid  out  $504.41  ;  for  specifications  $56.50,  sub-grades  and  one  on  street  railway  pavements, 

and  for  publishing  and  sending  Proceedings  $2,-  including  track  construction. 

49631.    The  society  still  owes  the  printer  $1,330.        The  resolutions  adopted  included  one  regard- 

and  the  secretary's  salary  of  $300  was  not  col-  ing  M.  J.  Murphy,  of  St.  Ixiuis,  the  first  presi- 

lected  during  the  year.    Aside  from  the  printing  dent  of  the  society,  who  died  on  Monday  preced- 

of  the  specifications,  most  of  the  items  of  expense  ing  the  opening  of  the  convention  at  the  age  of  87 ; 

are  less  than  last  year,  while  the  receipts  were  one  to  promote  the  membership  of  the  United 

nearly  $500  greater  than  last  year  and  about  States  in  the  Permanent  International  Association 
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of  Koad  Congresses ;  one  approving  the  salary 
schedule  for  engineers  in  municipal  employment 
adopted  by  the  American  Association  of  Engi- 
neers, and  one  commendatory  of  the  committee  on 
convention  arrangements  and  its  sub-committees 
for  its  most  successful  work  in  preparing  for  the 
convention  and  the  perfection  in  its  plans  and  in 
their  fulfilment. 

PAVING  SPECIFIC ATIUNS 

The  changes  in  the  specifications  for  sheet  as- 
phalt pavements  were  presented  practically  as 
printed  in  the  Advance  Papers  and  make  small 
changes  in  the  requirements  as  to  penetration 
tests,  shaping  and  compacting  foundations  and 
wearing  surface,  on  old  foundations,  methods  of 
laying,  plant  lor  laying  and  testing.  The  com- 
mittee recommended  that  next  year's  committee 
consider  codifying  the  specifications  to  reduce 
their  length,  complexity  and  detail. 

The  committee  on  bituminous  macadam,  bitu- 
minous concrete,  and  asphalt  block  pavements 
recommended  that  the  specifications  for  asphaltic 
cement  in  all  the  standard  specifications  for  bitu- 
minous pavements  be  made  uniform  as  to  origin, 
general  properties,  and  tests,  with  variations  in 
certain  details  according  to  class  of  pavement  and 
use  of  it,  both  as  to  asphalt  and  as  to  tar;  that 
the  various  specifications  for  asphaltic  or  bitu- 
minous concrete  be  joined  in  one  with  variations 
with  class  and  use,  which  can  be  done  under  pres- 
ent conditions. 

The  committee  on  broken  stone  and  gravel 
roads  made  no  recommendations  of  changes. 

The  committee  on  brick  pavements  presented 
changes  providing  for  adequate  sub-grade,  undcr- 
drainage,  for  setting  castings  of  sewer  appurte- 
nances on  concrete  foundation  and  not  imbedded 
in  it,  for  sand-cement  cushion  where  properly 
graded  sand  cannot  be  obtained,  the  mixture  to  be 
1  of  cement  to  4  of  sand  and  1  inch  thick.  A 
specification  for  asphalt  filler  of  joints  to  be  ap- 
plied by  squeegee  was  added. 

The  committee  on  cement  concrete  pavements 
made  a  few  changes  in  the  tentative  specifications 
presented  at  New  Orleans  in  1919  and  printed  in 
the  Proceedings  of  that  year.  The  principal 
changes  were  in  omitting  the  specifications  for 
determining  voids  in  aggregates,  omitting  the 
specification  for  sub-grade,  that  being  left  for  the 
new  committee  on  specifications  for  foundations 
and  sub-grades,  and  omission  of  the  entire  speci- 
fications for  a  two-course  pavement. 

The  committee  on  wood  block  pavements  rec- 
ommended an  additional  specification  for  special 
pitch  filler  to  be  used  when  bituminous  cushion 
is  used,  which  was  printed  in  the  Advance  Papers. 

The  committee  on  sidewalk  and  curb  speci- 
fications recommended  for  adoption  the  specifica- 
tions for  sidewalks  adopted  by  the  American  Con- 
crete Institute  and  printed  in  the  Proceedings  for 
1919. 

All  the  above  specifications  and  changes  in 
specifications  were  referred  to  letter  ballot  of  the 
society. 

The  committee  on  sidewalk  and  curb  specifica- 
tions also  recommended  specifications  for  stone. 


concrete  and  pre- molded  concrete  curb ;  the  stone 
block  pavement  specifications  committee  recom- 
mended specifications  for  "Durax"  paving  blocks 
and  pavement  made  from  them  and  some  changes- 
in  details  of  the  existing  specifications,  which 
were  referred  back  to  the  respective  committees 
under  the  rules  for  publication  in  the  Proceedings 
<>f  the  1920  Convention  and  further  discussion 
during  the  year  and  action  at  the  convention. 

The  committee  on  sewer  specifications  pre- 
sented specifications  for  materials  for  sewer  con- 
struction lor  printing  in  the  1920  Proceedings 
and  action  at  the  next  convention.  They  are  Part 
I  of  the  lull  specifications ;  Part  2,  devoted  to 
specifications  for  methods  of  sewer  construction, 
to  follow. 

The  committee  on  foundations  presented  the 
specifications  for  old  and  new  macadam  base, 
printed  in  Advance  Papers,  which  were  passed  to 
letter  ballot  and  tentative  specifications  for  as- 
phaltic concrete  base  and  cold-penetration  tar 
base,  which  will  be  printed  in  the  1920  Pro- 
ceedings. 

( To  Re  Continued) 


Detroit  Bridge  Contract  Modified 

The  city  council  of  Detroit,  Mich.,  has  modified 
the  form  of  contract  for  the  Belle  Isle  bridge, 
bids  for  which  were  to  be  received  on  October  2. 
In  view  of  the  changes,  the  date  for  opening  bids 
has  been  postponed  to  October  30.  The  modifica- 
tions provide  for  a  payment  of  80  per  cent  of  the 
cost  of  the  materials  for  the  bridge  as  soon  as 
they  are  delivered  on  the  job.  and  the  payment  of 
90  per  cent  of  the  contract  price  upon  the  com- 
pletion of  each  part  of  the  work.  It  is  believed 
that  this  should  result  in  lower  bidding.  If  this 
amendment  had  not  been  made,  the  contractor 
would  have  had  to  count  on  approximately  $3,- 
000.000  paid  for  materials  being  tied  up  for  sev- 
eral months. 


Jersey  City  Water  Department  Strikers 

Twelve  trench  diggers  employed  by  the  water 
department  of  Jersey  City,  N.  J.,  went  on  strike  a 
few  days  ago  for  an  increase  of  pay  from  $5  to 
$7  a  day,  but  after  remaining  out  three  days  asked 
to  be  re-employed  and  were  permitted  to  return 
by  Commissioner  Fagen. 


Big  Standpipe  For  Portland.  Oregon 

Plans  for  a  new  1,000,000  gallon  standpipe  to 
be  erected  in  the  Vernon  district  were  filed  with 
the  building  department  by  Chief  Engineer  Rand- 
lett  of  the  water  bureau.  The  standpipe  is  esti- 
mated to  cost  approximately  $100,000,  the  con- 
tract having  been  let  to  the  Chicago  Bridge  & 
Iron  Company.  It  is  expected  that  the  new 
standpipe  will  be  completed  shortly  after  Jan- 
uary 1. 

The  new  water  tank  will  replace  the  present 
350.000  gallon  Vernon  standpipe,  which  will  be 
moved  to  the  St.  Johns  district,  according  to  City 
Commissioner  Mann,  in  charge  of  the  water 
bureau. 
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Septic  Tanks  For  Unsewered  Districts 

By  C.  Edward  Reefer  * 

A  considerable  area  recently  annexed  to  Baltimore  is  without  proper  sewer- 
age, and  it  is  impracticable  for  the  city  to  extend  its  sewerage  system  to  all 
parts  of  it  at  once.  It  has  therefore  planned  septic  tanks  such  as  are  de- 
scribed in  this  article  as  standard  temporary  substitutes  until  the  several  sec- 

an  be  served  by  the  city's 


The  city  of  Baltimore  in  1919  was  enlarged 
from  an  area  of  32.19  square  miles  to  91.93  square 
miles  by  the  annexing  of  territory,  a  considerable 
area  of  which  was  not  provided  with  sewerage.  In 
the  annexed  territory  there  are  many  streams, 
both  large  and  small,  and  the  natural  inclination 
in  the  past  has  been  to  dispose  of  the  house  sew- 
age by  discharge  into  these  streams  regardless  of 
consequences.  One  of  the  foremost  problems  of 
the  Sewer  Division  of  the  city  since  annexation 
has  been  improving  the  conditions  thus  created. 
In  conjunction  with  the  Department  of  Health, 
ir.  has  taken  a  decided  stand  in  the  matter,  and 
wherever  houses  are  not  connected  with  the  main 
sewerage  system  of  the  city  but  discharge  their 
sewage  water  into  the  streams,  to  the  detriment 
of  the  public,  it  will  be  insisted  that  some  satis- 
factory method  of  sewage  treatment  be  provided. 

It  is  impracticable  to  immediately  extend  the 
city's  sewerage  system  into  all  of  this  new  terri- 
tory, and  to  meet  the  situation  the  Sewer  Division 
has  designed  a  septic  tank,  various  sizes  being 
provided  for  units  of  from  10  to  1,000  persons. 
Buildings  have  been  constructed  during  the  past 
year,  and  apparently  will  continue  to  be.  at  such 
a  rate  that  quite  a  number  of  these  tanks  will 
have  to  be  provided.  They  are  considered  to  be 
temporary  only  and  will  be  abandoned  later  when 
the  necessary  trunk  and  lateral  sewers  have  been 
built  for  conducting  the  sewage  to  the  sewage 
treatment  plant  of  the  city. 

In  studying  the  problem  of  tanks  for  these  small 
installations,  much  thought  was  given  to  the  rela- 
tive advantages  and  disadvantages  of  septic  and 
Imhoff  tanks.  Experience  at  the  Baltimore  sew- 
age disposal  plant,  which  agrees  in  general  with 
conditions  elsewhere,  has  been  that  a  great  deal 
more  supervision  is  required  over  Imhoff  tanks 
than  over  septic  tanks.  With  the  best  of  supervi- 
sion, Imhoff  tanks  are  often  very  erratic,  and  with 
little  or  no  supervision  it  is  impossible  to  prede- 
termine the  results,  and  it  is  not  expected  that 
these  small  tanks  will  receive  more  than  a  casual 
supervision  from  the  owner,  although  the  city  will 
do  its  best  to  keep  in  touch  with  the  operation  of 
them.  Occasional  analyses  will  be  made  of  both 
the  influent  and  effluent,  soundings  will  be  taken 
to  determine  the  quantity  of  accumulated  sludge, 
and  the  sludge  will  be  pumped  into  tank  wagons 
and  carted  away  when  necessary.  Sludge  from  Im- 
hoff tanks  is  more  readily  disposed  of  than  that 
from  septic  tanks,  but  as  it  is  to  be  carted  away, 
this  removes  one  of  the  chief  reasons  for  using  Im- 
hoff tanks.  Furthermore.  Imhoff  tanks  practically 
always  are  more  expensive  to  construct,  as  the  ex- 
cavation has  to  be  carried  to  greater  depths,  the 

•Assistant  dmtfcntnB  ens-lnerr.  Highw  a>»  KnBlne«r 
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details  arc  more  complicated,  and  a  tank  with 
more  capacity  must  be  provided. 

In  the  Baltimore  design,  the  larger  septic  tanks 
are  based  on  a  minimum  flow  of  80  gallons  per 
capita  per  day,  a  detention  period  of  8  hours  with 
a  foot  of  sludge  in  the  shallower  end  of  the  tank, 
assuming  an  operating  period  of  18  out  of  24 
hours.  The  outlet  end  is  made  shallower  than  the 
inlet  so  that  less  sludge  will  be  carried  out  with 
the  effluent  because  of  the  flotation  by  gas  from 
the  bottom  sludge;  the  grade  from  the  outlet  to 
the  inlet  end  varying  from  4.4  per  cent,  to  16.6  per 
cent,  the  latter  not  too  steep  to  permit  a  man 
standing  up  on  it  without  slipping. 

Tanks  designed  for  more  than  200  persons  have 
two  compartments,  but  otherwise  the  proportions 
of  the  entire  tank  are  similar  to  those  of  the 
smaller,  but  the  middle  partition  wall  divides  it 
into  two  tanks,  each  ot  which  is  twice  as  long 
compared  to  its  width  as  in  the  case  of  the  single 
tanks.  In  these  double  tanks,  both  compartments 
will  be  in  operation  under  ordinary  conditions, 
but  one  will  be  cut  off  during  cleaning  periods. 
The  general  proportions  vary  from  a  minimum  of 
6  feet  long,  4  feet  wide.  5  feet  depth  of  sewage  at 
the  outlet  end  and  6  feet  at  the  inlet  end  for  ten 
persons,  to  a  maximum  for  1.000  persons  of  46  feet 
long,  14  feet  wide,  K  feet  deep  at  the  outlet  end 
and  10'    feet  at  the  inlet  end. 

The  sewage  enters  through  a  6-inch  vitrified 
pipe,  there  being  just  inside  the  wall  of  the  tank 
a  T  with  the  branch  pointed  downward  and  a  plug 
in  the  end,  which  plug  can  be  removed  for  the 
purpose  of  cleaning  the  pipe.  Two  and  one-half 
feet  from  the  inlet  end  of  the  tank  is  placed  a 
wooden  baffle  across  the  tank  extending  2  fect 
below  the  level  of  the  sewage  and  1  foot  above  it. 
Two  and  one-half  feet  from  the  outlet  end 
is  another  baffle  extending  \lA  feet  below  the 
sewage  level  and  1  foot  above  it.  The  effluent 
leaves  through  a  6-inch  vitrified  T  with 
the  branch  horizontal  and  attached  to  the  out- 
let pipe,  and  the  main  line  of  the  T 
placed  vertical.  The  walls  of  the  tank  for  all 
the  sizes  arc  made  of  concrete  8  inches  thick  and 
the  bottom  of  concrete  6  inches  thick,  while  the 
top  is  roofed  with  concrete  provided  with  a  hinged 
wooden  door  at  each  end.  over  the  inlet  and  out- 
let, respectively. 

If  there  should  be  need  for  a  higher  degree  of 
purification  of  the  sewage  than  the  septic  tank 
effects  the  effluent  will  be  subjected  to  further 
treatment. 

The  sewerage  of  the  city  is  under  the  general  su- 
pervision of  the  Highways  Department,  of  which 
August  E.  Christhilf  is  the  head,  with  Milton  J- 
Ruark,  division  engineer  of  sewers,  directly  in 
charge. 
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Sewerage  For  Scattered  Districts 

One  of  the  difficult  problems  for  the  sewer  de- 
partment in  every  growing  city  is  that  of  pro- 
viding sewerage  for  the  outlying  districts  where 
population  is  so  scattered  that  a  long  line  of  sewer 
would  be  needed  for  reaching  each  house,  and  the 
streets  are  as  vet  unopened  so  that  the  construc- 
tion of  sewers  would  be  a  difficult  and  expensive 
matter.  A  number  of  cities  have  adopted  as  the 
solution  the  use  of  the  pail  system,  but  more 
places  require  the  occupants  to  solve  their  own 
trouble  either  undirected  or  under  restrictions, 
such  as  insisting  upon  cesspools  constructed  and 
maintained  according  to  prescribed  regulations. 

The  citv  of  Baltimore,  as  described  elsewhere 
in  this  issue,  finds  itself  faced  with  a  problem  of 


this  kind  but  of  unusual  magnitude,  several 
square  miles  of  territory  being  added  to  the  city, 
some  sections  of  which  are  provided  with  small 
systems  of  district  sewers  discharging  at  points 
where  such  discharge  cannot  be  permitted  to  con- 
tinue. It  has.  therefore,  decided  on  a  method  of 
district  treatment  rather  than  residence  treat- 
ment, and  has  adopted  for  this  purpose  the  use 
of  septic  tanks  of  a  standard  design  which  has 
been  prepared  by  the  sewerage  engineers  of  the 
city.  This  is  considered  as  a  temporary  solution 
nnl'y.  to  be  superseded  by  extensions  of  the  city's 
sewerage  system  connecting  with  the  large  sew- 
age treatment  plant. 

This  might  seem  somewhat  expensive  for.  a 
temporary  measure,  but  it  will  unquestionably  be 
much  less  so  than  would  be  the  more  common 
plan  of  requiring  each  resident  to  build  his  own 
cesspool,  to  be  abandoned  whenever  sewers  are 
extended  to  the  property  in  question. 

The  question  suggests  itself  whether  it  would 
not  be  possible  to  use  some  device  for  treating  the 
sewage  which,  when  it  had  played  its  part  at  one 
point  could  be  moved  to  another  which  had  de- 
veloped still  further  from  the  main  lines  of  the 
sewer  system.  Something  in  the  nature  of  a  tank 
or  other  device,  constructed  possibly  of  steel, 
even  though  its  first  cost  might  be  greater  than 
an  ordinary  concrete  septic  tank,  would  seem  to 
meet  such  requirement.  One  of  the  desirable  fea- 
tures of  such  a  tank  would  be  that  the  entire  treat- 
ment be  inclosed  so  as  to  be  inoffensive  to  sight 
or  smell,  so  that  it  could  be  established  at  any 
point  that  would  be  most  convenient  and  econom- 
ical in  cost  of  operation.  Such  a  tank  might  be 
of  the  general  form  of  a  "Kessel,"  or  air-tight 
sedimentation  tank,  or  a  tank  employing  the  elec- 
trolytic process,  both  of  which  have  been  de- 
scribed in  this  journal. 

A  number  of  such  plants  might  be  used  in  those 
cities  (of  which  there  are  hundreds  in  the  coun- 
try) that  have  not  yet  extended  their  sewerage 
system  over  more  than  50  per  cent  of  even  the 
well-built-up  section,  these  plants  being  moved 
outward  from  time  to  time  as  the  sewer  system  is 
extended  to  take  their  place.  It  does  not  seem 
probable  that,  once  established,  such  a  method  of 
treatment  would  be  more  expensive  than  the  pail 
system,  and  it  would  seem  to  be  less  objection- 
able to  all  concerned  and  more  sanitary. 


Increasing  Society  Dues 

Many  and  perhaps  most  of  the  various  socie- 
ties of  the  country,  technical  and  others,  have 
recently  been  finding  their  incomes  insufficient 
to  meet  their  annual  expenditures.  Practically 
al)  of  them  look  to  the  dues  paid  by  their  mem- 
bers for  by  far  the  largest  part  of  their  income, 
and  the  only  solution  of  their  financial  problem 
appears  to  be  increasing  by  50  per  cent  or  more 
either  the  dues  or  the  membership.  The'  latter 
does  not  seem  practicable  and  the  result  has  been 
that  a  great  many  of  the  societies  have  felt  it 
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necessary  to  increase  the  dues,  as  was  done  last 
week  by  "the  American  Society  for  Municipal  Im- 
provements. 

And  yet.  a  considerable  amount  of  this  increase 
might  be  avoided,  in  some  societies  at  least,  if  all 
the  members  would  pay  their  dues.  In  the  so- 
ciety named,  the  accounts  show  that  from  15  to 
30  per  cent  of  the  members  never  pay  their  dues, 
being  presumably  dropped  after  a  few  years  for 
non-payment.  The  writer  knows  of  instances 
where  men  have  joined  the  society  and  been  re- 
tained as  members  for  three  years,  receiving  the 
publications  ami  other  benefits  without  ever  hav- 
ing paid  a  single  cent  towards  the  society's  ex- 
penses. If  some  method  could  be  adopted  for  in- 
suring the  prompt  payment  of  dues,  it  might  be 
possible,  in  some  cases  at  least,  to  avoid  the  in- 
crease of  dues  or  at  least  greatly  reduce  it.  In 
clubs  it  is  the  practice  to  post  the  names  of  those 
who  are  in  arrears,  and  it  would  seem  to  be 
equally  in  order  for  a  society  to  make  public  from 
time  to  time  the  names  of  those  who  refuse  to 
respond  to  the  repeated  requests  of  the  secretary 
that  they  pay  their  dues  or  other  indebtedness  to 
the  society. 


In  Chicago,  where  there  now  are  more  than 
700.000  foreigners,  citizenship  papers  are  being 
issued  by  the  Federal  authorities  to  the  utmost 
capacity  of  their  offices.  The  rush  is  explained  by 
the  chief  naturalization  examiner  as  due  to  three 
causes,  namely,  that  the  petitions  for  final  papers 
made  during  the  war  are  now  coming  due;  that 
T'oles.  Russians.  Germans  and  Slavs  feel  they  have 
nothing  to  gain  by  returning  to  F.uropc;  and  that 
American  business  men  are  beginning  to  realize- 
that  it  is  safer  to  employ  American  citizens  than 
to  employ  foreigners  who  may  be  radical. 

The  rapid  increase  in  the  arrival  of  immigrants 
:it  Xew  York,  which  is  the  chief  American  re- 
ceiving port,  has  entirely  overwhelmed  the  facili- 
ties there  so  that  on  one  occasion  it  was  necessary 
to  detain  tin  aliens  for  4K  hours  on  board  ship  and 
not  allow  them  to  land  until  the  congestion  could 
be  somewhat  relieved.  This  rapid  increase  of 
volume  has  already  swamped  the  immigration  ma- 
chinery, and  plans  are  being  worked  out  by  the 
immigration  bureau  to  relieve  it  by  making  full 
use  of  facilities  for  handling  immigrants  at  Bos- 
ii>n.  Baltimore.  Norfolk  and  gulf  ports,  ft  is  con- 
sidered possible  that  an  extra  session  of  Congress 
may  Ik'  called  soon  after  the  November  election 
to  deal  with  immigration  problems  and  although 
it  is  not  agreed  what  course  will  be  adopted,  it  is 
generally  conceded  that  more  care  should  be  exer- 
cised by  government  officials  at  the  port  of  em- 
barkation to  eliminate  the  undesirable  class.  As 
it  is.  a  considerable  number  of  idle  and  vicious,  lie- 
sides  those  alllictcd  with  contagious  diseases,  ar- 
rive here  and  have  to  be  returned,  as  well  as  very 
large  numbers  that  arrive  practically  destitute  and 
bavc  not  funds  with  which  to  proceed  to  the  point 
of  their  destination. 


The  proper  selection  of  immigrants  by  the  of- 
ficial inspectors  has  already  succeeded  in  mate- 
rially checking  the  entrance  of  known  radicals. 
Hut 'it  is  much  more  difficult  to  prevent  the  large 
increase  in  the  number  of  immigrants  officially 
classed  as  '"industrial  parasites,"  who,  since  the 
war.  have  been  entering  this  country,  not  in 
search  of  work,  but  to  escape  work  in  their  native 
countries. 


A  serious  difficulty  confronting  the  United 
States  immigration  authorities  is  the  proper  dis- 
posal of  alien  arrivals  who,  having  heard  of  the 
enormous  wages  now  paid  in  the  Eastern  states 
in  shops,  in  factories  and  in  mines,  are  so  deter- 
mined to  share  them  that  75  per  cent  refuse  to 
look  for  employment  on  farms  and  in  the  West, 
w  hile  in  the  ten  years  preceding  this  war  the  farm- 
ing districts  received  more  than  half  of  the  new- 
arrivals.  It  is  stated  by  the  commissioner  general 
of  immigration  that  neither  the.  Federal  nor  state 
laws  prov  ide  for  enforcing  a  proper  distribution 
of  labor. 


At  the  second  annual  convention  of  the  Ameri- 
can Legion  in  Cleveland,  September  29,  a  vote 
was  taken  recommending  the  abrogation  of  the 
existing  agreement  that  limits  the  amount  of  Jap- 
anese that  are  now  admitted  to  this  country,  re- 
questing the  exclusion  of  all  Japanese  immigrants 
and  opposing  the  granting  of  naturalization  rights 
to  Japanese  already  in  this  country. 

In  the  week  ending  September  25,  20,503  aliens 
were  examined  for  admission  at  Ellis  Island,  in- 
cluding 10.005  steerage  passengers  almost  exclu- 
sively of  the  immigrant  class.  Almost  all  of  the 
second  cabin  passengers  included  in  the  remain- 
der were  also  in  the  immigrant  class. 

On  account  of  the  overcrowding  of  the  station, 
many  of  the  inspections  were  held  aboard  ship 
and  on  the  piers,  and  the  eligibles  admitted  di- 
rectly thereafter. 

Commissioner  W'allis  has  made  temporary  pro- 
vision for  decreasing  the  discomfort  in  the  over- 
crowded Fllis  Island  quarters,  and  has  under  con- 
sideration considerable  enlargement  of  the  immi- 
gration station  there  to  care  for  the  great  rush  of 
immigrants  which  is  considered  as  yet  barely  com- 
menced. He  states  that  the  ocean  ships  have 
booked  quarters  for  a  year  in  advance  to  full  ca- 
pacity :  that  new  ships  are  entering  the  transat- 
lantic business  and  that  one  corporation  has 
planned  for  20  ships,  some  of  them  now  under 
construction,  He  has  been  informed  that  3.000,- 
(XX)  Italians  and  even  more  Germans  are  anxious 
to  immigrate  to  this  country. 

The  commissioner  stated  his  determination  that 
our  selective  immigrant  test  shall  not  be  made 
elastic,  no  matter  how  great  the  rush  of  immigra- 
tion. He  considers  it  important  that  the  law 
should  be  strictlv  applied  and  immigrants  meas- 
ure up  to  American  standards  and  has  notified 
everv  inspector  and  doctor  not  to  be  disturbed 
bv  llir  extraordinary  increase  in  immigration,  but 
to  thoroughly  safeguard  the  country  against  un- 
desirables, considering  that  caution  should  not  be 
sacrificed  for  policy. 
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A  Euro|»ean  Labor  Alternative 

Two  radically  different  plans  for  settling  the 
labor  situation  in  tiennany  are  described  in  recent 
dispatches  from  Berlin  where  a  delegation  of 
moderate  labor  leaders  have  presented  a  plan  for- 
mulated to  secure  increased  production  in  con- 
vert with  government  action  which  will  make  it 
obligatory  for  manufacturers  to  operate  their  fac- 
tories continuously,  with  government  guarantee 
against  loss.  This  will  secure  government  in- 
stead of  politician  control  of  labor  and  a  special 
industrial  condition  will  be  created  consisting  of 
capitalists,  technical  men  and  labor  representa- 
tives, their  whole  purpose  being  to  conduct  in- 
dustry for  the  purpose  of  increased  production, 
not  for  profit.  This  scheme  has  been  carefully 
and  thoroughly  worked  out  and  is  intended  to 
benefit  the  whole  people  and  reduce  taxes. 

Diametrically  opposite  to  this  plan  is  that  pro- 
posed by  the  German  industrial  leaders,  namely, 
a  gigantic  trust  including  practically  all  manu- 
facturers, that  "may  suspend  production  entirely 
for  a  while,  closing  down  the  whole  country  in 
order  to  get  labor  into  a  sensible  mood."  and  thus 
Citable  the  manufacturers  to  resume  their  pre-war 
profits  that  were  paying  them  dividends  higher 
than  30  per  cent. 


Construction  Costs  to 
Remain  High 


Conclusions  from  a  study  of  the  Fuller  In- 
dustrial Engineering  Corporation  is  that 
there  will  be  no  substantial  reduction  in 
building  costs  for  several  years  to  come. 

A  study  of  conditions  as  to  building  costs  made 
by  the  Fuller  Industrial  Kngineering  Corporation, 
New  York,  leads  to  the  conclusion  that  there  is 
no  material  reduction  of  them  in  sight  and  that 
none  may  be  expected  for  several  years.  In  most 
respects  this  subject  is  as  one  with  engineering 
construction  and  contract  work,  so  that  the  facts 
and  conclusions  presented  are  valuable  for  con- 
sideration and  are  here  summarized. 

The  report  states  that  a  reduction  of  building 
costs  might  be  effected  by  either  of  three  condi- 
tions, namely,  a  reduction  in  demand,  a  reduction 
in  wages  of  labor,  or  a  reduction  in  price  of  build- 
ing materials.  As  it  is  estimated  that  the  country 
is  short  about  S2,500,(XX)  worth  of  deterred  build- 
ing construction  alone,  there  is  no  possibility  of 
a  reduction  in  demand  until  this  is  made  up.  In 
order  to  make  up  during  the  present  year  the  ex- 
isting shortage  in  housing  alone,  it  would  be  nec- 
essarv  to  construct  an  aggregate  floor  area  of  1,- 
5' '7,200, (XX)  square  feet,  which  would  be  almost 
as  much  as  has  ever  been  built  in  any  three  years. 
Besides  this,  there  is  an  annual  regular  demand 
for  more  than  600.000,000  square  feet  of  floors, 
which  should  be  built  in  addition  to  making  up 
this  shortage. 
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.  The  average  cost  per  square  foot  of  building 
rose  from  $1.59  in  1911  to  $3.20  in  1919,  and  the 
cost  of  essential  crude  building  materials  (even 
including  sand)  is  from  two  to  five  times  as  great 
now  as  in  1913  and  1914.  Five  out  of  eight  of 
these  materials  show  an  increase  in  cost  over  that 
of  l'M9,  and  only  one,  cement,  shows  a  very  slight 
decrease  in  cost  from  191''.  when  it  had  the  high- 
est price  on  record. 

The  price  of  all  skilled  labor  has  increased,  at 
a  very  conservative  calculation,  from  a  minimum 
of  Sfi  per  cent  to  100  per  cent,  while  that  of  com- 
mon labor  has  increased  329  per  cent  and  is  still 
rising,  the  prices  for  1920  being  in  all  cases  much 
higher  than  in  1919.  Skilled  labor  is  dissatisfied 
and  restless  and  endeavoring  to  force  wages  to 
still  higher  planes,  and  as  labor  costs  are  85  to  90 
per  cent  of  the  cost  of  building  materials,  there  is 
little  chance  of  improvement  in  the  matter  until 
labor  becomes  cheaper  or  more  efficient. 

Labor  shortage  is  due  to  great  reduction  of  im- 
migration since  1914,  and  the  return  of  foreign 
workmen  to  their  own  countries;  to  the  stimula- 
tion of  all  manufacturing  industries  by  war  con- 
ditions abroad,  and  very  largely  to  the  develop- 
ment in  a  wide  field  in  this  country  of  new  indus- 
tries, such  as  dye  manufacturing  and  shipbuild- 
ing. The  report  therefore  concludes:  "\\'e  know 
of  no  other  major  influence  which  can  bring  a 
marked  or  immediate  reduction  in  building  costs, 
ami  our  mature  judgment  is  that  there  will  be  no 
substantial  reduction  for  several  years  to  come." 


UP 


HOW BUILDING  MATERIALS 

HC4GES  IN  THE  BUILDING  TRADES 
ARE  STILL  CLIMBING 


Digitized  by  Google 


m-'  PUBLIC    WORKS  Vol.  <9.  N'u.  17 

Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  othe  s  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also:  or  describe  new 
"wrinkles."   If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Shallow -Water 
Cofferdams  on  Soft 
Bottom 

Wherever  any  kind  of  a  structure  is  built  in 
the  water,  unless  it  is  supported  on  piles,  the  con- 
struction of  the  foundation  usually  requires  some 
provision  for  temporarily  excluding  the  water 
from  the  site  until  the  work  has  been  carried 
above  water  level.  This  is  generally  accom- 
plished by  the  use  of  some  type  of  cofferdam, 
unless  the  structure  and  conditions  are  of  such  a 
character  that  the  foundation  can  be  built  in  ad- 
vance and  placed  as  a  whole  or  in  sections  on  the 
base  previously  prepared  for  it,  which  would  or- 
dinarily be  a  dredged  or  leveled  surface. 

Such  operations,  although  often  possible,  arc 
not  generally  considered  the  most  satisfactory 
and  economical  for  small  structures,  and  the  cof- 
ferdam system  in  shallow  water  and  on  soft  bot- 
toms is  applicable  to  great  numbers  of  bridge 
piers,  culverts,  sewer  outlets,  river,  lake  and  har- 
bor work,  highway  and  railway  construction  and 
various  other  ordinary  jobs. 

It  is  generally  required  to  carry  the  foundation 
through  the  soft  material  to  solid  rock  or  a  hard 
stratum  of  earth,  sand,  gravel  or  other  material 
having  the  required  bearing  power;  or  to  a  depth 
sufficient  to  be  reasonably  free  from  danger  of 
undermining  or  scour. 

For  very  large  structures,  unusually  exposed 
situations,  very  deep  or  swift  water,  high  tides,  or 
when  affected  by  congested  traffic  or  navigation 
or  other  serious  difficulties,  the  work  will  require 
competent  engineering  direction,  contractors  ex- 
perienced in  this  class  of  work,  and  special  plant 
or  equipment ;  but  for  ordinary  cases  where  the 
depth  of  the  water  is  less  than  6  feet  and  the  ex- 
cavation required  below  the  bottom  is  not  more 
than  5  of  10  feet,  the  work  can  usually  be  exe- 
cuted by  means  of  simple  cofferdams  easily  con- 
structed and  maintained  with  materials."  laboi 
and  equipment  generally  at  hand. 

EARTH  DAMS 

When  the  bottom  is  tight  enough  so  that  the 
water  will  not  rise  up  through  it  to  a  great  extent 
inside  the  cofferdam,  and  the  current  is  slow  and 
there  is  no  danger  from  waves,  an  effective  coffer- 
dam may  be  made  with  a  dam  or  embankment  of 
common  earth  3  or  4  feet  thick  on  top,  and  with 


side  slope-,  of  3  on  1,  dumped  in  position  from 
wheelbarrows,  trucks,  cars  or  buckets  and  some- 
tin  es  tak.-n  from  the  excavation  in  the  cofferdam, 
which  may  suffice  to  build  the  dam.  Dams  are 
marie  from  earth,  clay,  or  clay  and  gravel  mixed, 
but  even  -and  and  gravel  will  suffice  for  very 
low  dams,  and  common  earth  alone  will  answer  if 
the  dam  is  thick  enough. 

An  earth  dnm  with  a  small  amount  of  clay 
packed  in  the  center  from  top  to  bottom  is  also 
efficient.  If  clay  is  hard  to  obtain,  the  amount 
required  may  be  reduced  by  depositing  it  on  the 
inner  face  of  a  bank  of  stone  that  affords  stability 
without  tightness.  If  any  portion  of  the  earth 
dam  is  especially  exposed  to  waves  or  current,  it 
may  be  protected  by  broken  stone  or  gravel  cov- 
ering the  surface.  As  the  earth  dam  is  likely  to 
be  at  least  six  or  seven  times  as  wide  at  the  bot- 
tom as  on  the  top,  considerable  space  must  be  al- 
lowed for  it  around  the  exterior  of  the  finished 
structure. 

If  the  bottom  is  of  very  coarse  sand  or  other 
material  that  permits  water  to  rise  up  through  it. 
it  may  be  necessary  to  shut  off  the  water  below 
the  bed  of  the  stream.  This  can  frequently  be 
done  efficiently  by  driving  planks  or  any  other 
convenient  form  of  sheet  piling  on  the  center  line 
of  the  dam  down  to  rock,  or  a  hard  or  tight  strat- 
um which  often  occurs  a  few  feet  below  the  sur- 
face. Planks  closely  driven  need  not  be  absolute- 
ly water  tight  either  above  or  below  the  bottom 
because  the  mud  and  sand  carried  through  the 
leaks  have  a  tendency  to  close  the  joints  and  the 
upper  part  of  the  piies  will  be  embedded  in  the 
impervious  material  of  the  dam. 

uu.F.n  iiimaiiAMs 

If  material  suitable  for  an  earth  dam  is  scarce 
or  if  there  is  not  space  available  for  the  wide  base 
of  an  earth  dam,  two  parallel  lines  of  sheeting 
can  be  driven  3  feet  or  more  apart  and  the  space 
between  them  filled  with  rammed  earth  or  clay. 
Often  it  is  desirable  to  fill  earth  also  against  the 
outer  face  of  the  cofferdam,  which  will  help  ma- 
terially to  close  any  leak  through  or  under  the 
dam. 

When  sheet  piles  are  used,  they  should  be  care- 
fully aligned  against  outside  rangers  at  the  top. 
and  the  two  lines  should  be  separated  by  horizon- 
tal transverse  braces  and  through-bolts  adjacent 
to  them  tightly  screwed  up. 

SIIEKT  IMI.K  mFFEJtDAMS 

Where  the  bottom  is  very  soft  and  loose  and 
water  flows  freely  through  it.  it  may  be  necessary 
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to  construct  a  complete  sheet-pile  cofferdam  which 
is  itself  as  nearly  water  tight  as  possible.  Where 
the  piles  have  to  be  driven  to  a  considerable 
depth,  or  where  the  driving  is  hard  on  account  of 
compact  sand,  gravel  or  obstructions  like  bould- 
ers, logs,  etc.,  interlocking  steel  sheet  piles  should 
be  used.  In  other  cases  tongue  and  groove  or 
splined  planks  not  less  than  2  or  3  inches  thick 
may  suffice  for  moderate  lengths. 

Wooden  sheet  piles  should  be  beveled  at  the 
lower  ends  so  as  to  draw  close  against  the  pile 
last  driven  and  should  be  driven  between  pairs  of 
ranger  timbers  firmly  held  in  position.  To  get 
the  best  results  the  rangers  should  be  bolted  to- 
gether at  frequent  intervals  with  removable  fillers 
and  each  pile  as  driven  should  be  tightly  wedged 
against  the  filler  to  maintain  it  closely  in  contact 
with  the  pile  last  driven  and  insure  the  proper 
engagement  of  the  tongue  and  groove  or  splined 
joint.  The  rangers  should  be  left  in  position  and 
braced  across  the  cofferdam  or  with  inclined 
struts  to  the  bottom,  to  resist  pressure  from  the 
outside. 

In  very  soft  material  the  piles  may  be  driven 
by  hand  with  heavy  mauls,  but  it  is  much  more 
satisfactory  and  advantageous  to  drive  them  with 
a  light  drop  hammer  operated  by  power,  or  still 
better  with  a  steam  hammer  actuated  by  steam 
or  compressed  air.  A  hammer  improvised  from  a 
rock  drill  is  often  efficient  for  this  purpose. 

Wherever  water  pressure  of  1(X)  pounds  or 
more  is  available,  it  affords  the  best  method  of 
driving  piles  in  many  hard,  compact  materials, 
being  used  as  a  hydraulic  jet  attached  to  the 
foot  of  the  pile  or  sometimes  operated  in  advance. 
It  is  especially  valuable  in  hard  sand,  in  fine 
gravel  or  for  undermining  and  displacing  small 
boulders  and  often  enables  the  piles  to  be  driven 
with  great  rapidity. 

For  small  sheet-pile  cofferdams  a  complete  set 
of  rangers  should  be  set  up  and  all  of  the  piles 
assembled  against  them  around  the  circumference 
of  the  cofferdam  and  driven  simultaneously,  the 
hammer  going  round  and  round  and  driving  each 
pile  a  short  distance  and  then  the  next  and  so 
on.  in  successive  trips  until  all  are  driven. 

If  for  any  reason  this  is  not  practicable,  there 
is  likely  to  be  difficulty  in  driving  the  closing 
pile.  Sometimes  this  cannot  be  driven  and  the 
piles  are  driven  to  overlap  each  other  or  a  short 
section  of  piles  is  driven  across  the  gap  between 
the  first  and  last  piles. 

If  subterranean  obstacles  like  boulders  or  logs 
are  encountered  by  the  piles,  too  deep  to  be  dug 
out.  piles  should  be  driven  close  to  both  sides  of 
the  obstacle  and  when  the  cofferdam  is  un wa- 
tered excavation  can  be  carried  down  these  to 
permit  the  removal  of  the  obstacle  and  the  com- 
pletion of  the  pile  driving  at  that  point. 

After  the  cofferdam  has  been  completed  and 
unwatering  is  commenced,  if  serious  leaks  de- 
velop through  the  sheet  piles,  they  may  often  be 
stopped  by  dumping  earth,  clay  or  other  suitable 
rf^terial  on  the  exterior  of  the  cofferdam.  Some- 
times excavations  can  be  advantageously  made 
there  and  then  filled  with  the  new  material.  Or- 
dinary small  leaks  can  be  generally  closed  up  by 


mud.  sand,  earth,  sawdust  or  manure  dumped  so 
as  to  be  drawn  into  the  cracks. 

In  very  shallow  water  with  mud  bottom,  cof- 
ferdams may  consist  of  wooden  panels  of  conve- 
nient size,  wide  enough  for  the  whole  height  of 
the  cofferdam  walls,  and  as  long  as  can  be  han- 
dled. Files  or  cribs  are  located  at  panel  lengths 
around  the  cofferdam  line  and  these  panels  are 
set  in  place  bearing  against  them  and  butting 
joints  over  I  hem  with  their  lower  edges  forced 
down  as  deep  as  possible  in  the  bottom.  These 
have  the  advantage  of  having  tight  joints  except 
at  the  bearing,  where  they  may  be  covered,  and 
in  good  bottom  may  serve  very  well  for  shallow 
water. 

For  cofferdams  of  moderate  dimensions,  say  up 
to  ten  or  fifteen  feet  wide,  bottomless  tight 
wooden  boxes  may  be  built  complete  on  shore 
and  set  in  position  by  derricks  or  floated  out  and 
sunk.  After  being  put  in  position  they  may  be 
covered  with  a  loading  platform  and  quantities  of 
stone,  sand  or  other  ballast  may  be  placed  on 
them  to  force  them  down  as  far  as  possible  into 
the  soft  bottom,  a  process  which  may  be  con- 
tinued after  the  interior  excavation  has  been 
commenced. 

HIVCTTJ)   STEEL  COFFK1IWA  U  S 

Under  some  conditions,  especially  when  many 
cofferdams  of  the  same  size  can  be  used  succes- 
sively, cylindrical  cofferdams  made  of  thin  steel 
plates  riveted,  may  be  used  advantageously. 
These  are  light,  absolutely  water  tight,  easily 
handled,  and  can  be  used  many  times  and  sal- 
vaged after  the  completion  of  the  job.  They  do 
not  require  interior  bracing  and  in  some  cases 
may  be  arranged  to  provide  part  of  the  finished 
structure  and  be  paid  for  as  such.  Such  coffer- 
dams can  be  up  to  10  or  12  feet  in  diameter,  and 
like  the  wooden  panels  can  be  made  to  penetrate 
below  the  surface  of  the  ground  by  loading  and 
by  interior  excavation,  or  by  the  use  of  a  water 
jet  around  the  edges.  They  should  not,  of  course, 
be  sunk  any  deeper  than  is  necessary  to  secure  a 
satisfactory  seal,  on  account  of  the  difficulty  of 
removing  them,  which,  however,  may  be  facili- 
tated by  use  of  the  water  jet  or  by  dredging 
around  them  if  necessary. 

Where  a  very  deep  excavation  is  required  in- 
side a  small  cofferdam,  the  use  of  steel  cylinders 
may  be  almost  inevitable  in  order  to  exclude  the 
water  and  prevent  the  sides  from  caving  in.  It 
may  also  be  necessary  if  the  bottom  is  so  bad  so 
that  water  rises  freely  through  it  inside  the  cof- 
ferdam, in  which  case  steel  cofferdams  can  easily 
be  dredged  by  buckets  or  scoops  working  under 
water  and  be  driven  down  by  loading  as  the  ex- 
cavation progresses.  But  if  they  are  sunk  to  any 
great  depth  it  will  be  impossible  to  remove  them 
and  they  must  be  estimated  as  part  of  the  con- 
struction cost. 

SECTIONAL  COmEHDAMS 

If  the  cofferdam  is  very  large  or  if  the  water 
enters  freely  through  the  bottom,  it  is  usually  ad- 
vantageous to  build  it  in  several  successive  closed 
sections  or  at  least  to  separate  it  by  interior  cross- 
walls,  thus  providing  small  areas  which  can  be 
unwatered  and  excavated  separately  and  founda- 
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tion  units  l»inlt  in  them  piecemeal  ami  finally 
joined  to  make  tin-  completed  structure.  Often  a 
.specially  bad  portion  of  quick-sand  or  a  spring  is 
encountered  that  can  he  handled  in  this  way  and 
the  whole  cofferdam  be  kept  dry  at  one  time.  If 
particularly  troublesome  leaks  or  springs  occur  in 
the  interior  of  a  cofferdam,  they  can  be  enclosed 
by  a  small  cofferdam  or  a  steel  cylinder  sunk  by 
the  above-mentioned  process,  thus  permitting  the 
remainder  of  the  cofferdam  to  be  unwatered  and 
excavated  much  more  readily.  Similarly,  if  very 
much  trouble  is  encountered  by  leaks  in  the  outer 
wall  of  the  cofferdam,  these  portions  can  be  en- 
closed by  small  cofferdams  and  either  filled  with 
puddled  clay  or  excavated  and  the  leaks  stopped. 

Sometimes  when  the  bottom  is  so  bad  that  it  is 
impossible  to  prevent  the  warer  from  rising 
through  it  and  it  becomes  very  difficult  to  un- 
waler  the  cofferdam  even  in  small  sections,  it  is 
permissible  to  excavate  to  the  required  depth  bv 
drag  line,  orange  peel,  clamshell  or  other  buckets 
and  then  deposit  a  layer  of  concrete  under  water 
over  the  bottom.  When  this  concrete  has  set  it 
will  form  a  seal  and  stop  the  bottom  flow  to  a 
large  extent.  The  cofferdam  can  be  unwatered 
with  moderate  pumping  and  the  remainder  of  the 
foundation  built  in  the  dry.  In  such  cases  it  is, 
of  course,  necessary  to  carefully  calculate  the 
maximum  Upward  pressure  of  the  water  under  the 
<  oncrete  slab  ami  make  the  slab  thick  cnougn 
and  strong  enough  to  resist  it.  assisted,  if  neces- 
sary, by  ballast  or  bracing  on  top  of  the  slab. 


Concrete  \nh  llridgr  Erected  l>\  Drop 
Cubleu  n\ 

The  Springfield  pike  is  carried  across  the 
tracks  of  the  Big  Four  and  of  the  Frie  Railway 
mar  the  Huffman  dam  in  the  Miami  Valley  by 
a  reinforced  concrete  bridge  by  the  Miami  Con- 
servancy District  and  described  in  the  August 
number  of  the  Conservancy  Bulletin. 

The  bridge  of  the  half  through,  three-hinge, 
arch  type  has  two  rib-  of  12f>  feet  span  and  21  feet 
rise  with  east  steel  hinge  bearings  and  2:lj  inch 
bronze  pins  2S  inches  long-  Tne  MMoot  road- 
wax  has  ;t  girder  beam,  and  slab  floor  n  inches 

thick  with  transverse  expansion  joints,  which  is 

suspended  from  the  crown  of  the  arch  and  carried 
on  columns  at  the  ends. 

Tin-  bridge  was  built  on  ordinary  trestle  false- 
work about  50  feet  high  with  a  wide  center  open- 
ing, spanned  by  heavy  I-beams  to  provide  clear- 
ance for  traffic  on  the  railroad  track  below. 

The  falsework  was  erected  and  the  concrete 
for  the  structure  was  handled  by  a  drop  cable 
w  ay  of  about  250  feet  span  located  on  the  axis  of 
the  bridge.  <  >ne  end  of  the  cablcway  was  car 
tied  over  a  tower  and  anchored  in  the  usual 
manner  beyond  the  end  of  the  bridge.  The  other 
end  of  the  cablcwav  was  supported  at  the  top 
of  a  45-foot  mast  or  gin  pole  and  thence  contin- 
ued to  one  drum  of  a  well-anchored  steam  hoist- 
ing engine.  The  bucket  was  operated  by  a  line  on 
the  other  drum  of  the  hoisting  engine  which 


hauled  it  up  towards  the  lop  of  the  mast,  empty, 
and  when  full,  realeased  it  and  allowed  it  to  de- 
scend by  gravity.  To  lower  the  bucket,  the 
cablcwav  line  "ii  the  engine  druum  was  slacked 
off.  The  trolley  hoist  used  for  erecting  the  false- 
work was  operated  in  the  same  way  as  the  con- 
crete bucket. 

Concrete  was  mixed  in  a  1  J-yard  Smith  ma- 
chine located  at  the  end  of  the  bridge  opposite 
the  hoisting  engine  and  was  transported  to  the 
forms  in  a  1  yard  hottont-dump  bucket. 

As  the  concrete  was  placed  in  December  and 
lauuarv  last,  special  provisions  were  necessary 
to  prevent  injury  from  frost.  Mixing  water  was 
heated  in  an  extra  upright  boiler  and  «and  and 
gravel  were  thawed  and  kept  warm  by  fires  burn- 
ing in  sections  of  old  15-inch  dredge  pipes  over 
which  the  aggregate  was  piled.  The  top  of  the 
structure  was  covered  with  tarpaulins  under 
which  salamanders  were  operated  until  the  con- 
crete had  set. 

The  bridge  was  designed  and  built  by  the 
Miami  Conservancy  District.  Arthur  F.  Morgan, 
chief  engineer,  ("has.  H.  Paul,  assistant  engineer, 
K.  M.  Kiegal,  designing  engineer,  and  Leslie 
Wiley,  superintendent  of  construction. 


Adjustable  W  heelbarrow  Cage 

A  satisfactory  method  of  conveniently  and 
quicklv  measuring  sand  and  gravel,  was  devised 
for  the  concrete  work  on  the  Winnipeg  aqueduct. 

The  ordinary  steel  wheelbarrows  were  fitted 
with  a  full  length  rectangular,  transverse  steel 
diaphragm  plate  with  a  stiffening  angle  and  lugs 
that  would  quick!}  engage  the  sides  of  the 
barrow.  Attached  to  it  at  right  angles  was  a 
^a-<  hoard  holding  it  in  place,  that  could  be 
si  i  s.>  as  to  adjust  it  at  any  required  distance 
from  the  etui  of  the  wheelbarrow  and  thus  vary 
the  space  inclosed  by  i»  and  the  three  sides  of  the 
barrow. 

When  the  material  was  struck  off  with  a 
straight  edge,  a  definite  quantity  was  thus  accu- 
rately determined  which  could  b<  used  for  mea- 
suring concrete  ami  easily  changed  to  suit  vary- 
ing requirements. 


HARROW    I'SKf"   FOR   MK.VSKI'RINO  .\OflUKO.\TR 


Digitized  by  Google 


I  vizier  v.>m 


PI  KMC  WORKS 


::95 


Recent  Leg 

SURETY   NOT   RELEASED   BY    PAVIHG   CONTRACT  WITH 
TRACTION  COMPANY 

III  llu-  materialman's  action  on  a  bond  to  re- 
cover the  price  of  brick  supplied  a  contractor  for 
a  street  improvement,  it  appeared  that  the  city 
ami  a  traction  company  made  an  agreement 
whereby  the  contractor  should  also  pave  the 
Trackway.  The  Supreme  Court  of  South  Carolina 
hoi. Is,  Mack  Mfg.  Co.  v.  Massachusetts  Bonding 
\-  Ins.  Co.,  103  S.  K.  IW.  that  the  bonding  com- 
pany assented  to  this  agreement  by  executing  a 
bond  to  save  the  traction  company  harmless,  and 
could  not,  in  a  suit  on  the  street  paving  bond, 
claim  that  it  was  prejudiced  by  this  contract  with 
the  traction  company  so  as  to' release  it  from  lia- 
bility under  the  bond. 


FAILURE    TO   NOTIFY   OWNER   OF   STREET   PAVING  IM- 
PROVEMENT VOIDS  ASSESSMENT. 

The  Mississippi  Supreme  Court  holds,  City  of 
lackson  v.  Minis.  85  So.  124.  that,  under  sections 
3411  and  3412.  Miss.  Code.  1906,  failure  to  serve 
the  abutting  property  owner  with  notice  of  special 
improvements,  such  as  street  paving,  and  that  the 
tost  thereof  will  be  assessed  against  the  owner, 
renders  any  assessment  against  such  owner  void, 
rmd  justifies  the  interposition  of  a  court  of  equity. 

PAVING  CONTRACT  HELD  TO  CONFORM  SUBSTANTIALLY 
TO  CITY'S  RESOLUTION 

\  resolution  of  necessity  under  the  Iowa  Code, 
which  requires  thai  the  resolution  state  "the  one 
or  more  kinds  of  material  proposed  to  be  used  and 
llu-  method  of  construction,"  recited  that  a  "ce- 
ment concrete  pavement  seven  inches  in  thick- 
ness, was  to  he  laid.  The  city  council  advertised 
!or  bids  lor  a  pavement  "six  or  seven  inches  in 
thickness,"  and  the  contract  was  let  to  the  lowest 
bidder  for  a  pavement  six  inches  thick.  Suit  was 
brought  to  enjoin  performance  of  the  contract  on 
the  ground  that  the  city  was  without  authority 
to  enter  into  a  contract  for  the  construction  of 
-ix-inch  concrete  pavement  instead  of  seven-inch 
pavement.  The  Iowa  Supreme  Court  hold-,  Rich- 
ardson v.  City  of  Denison.  178  N.  YV.  532,  that  the 
resolution  constituted  the  sole  authority  of  the 
officers  of  the  city  to  take  bids  and  enter  inlo  the 
contract.  The  improvement  must  be  the  one  the 
resolution  calls  for  and  not  something  different. 
The  court  said;  "It  is  well  known  that  the  depth 
of  concrete  required  for  durability  depends  largely 
upon  climatic  condition,  ihe  kind  of  soil,  the  ex- 
tent and  character  of  the  traffic,  and  the  like,  and 
m  the  absence  of  any  showing  we  are  not  able 
to  say  that  six-inch  pavement  will  not  serve  the 
purposes  of  this  improvement  as  well  as  though  it 
were  seven  inches  in  thickness.  If  it  will  prove- 
as  durable  and  efficient  in  use  as  would  a  seven- 
inch  pavement,  we  are  inclined  to  the  opinion 
that  the  little  reduction  in  thickness  of  one  inch, 
or  one-seventh,  would  not  be  a  material  departure 
from  the  method  of  construction  prescribed  in 
the  resolution.    Such  a  resolution  need  not  de- 


Decisions 


.scribe  the  material  or  materials  of  construction 
with  technical  nicety.  All  that  is  essential  is  that 
it  state  these  iii  a  general  way,  leaving  the  details 
to  be  wrought  out  in  the  plans  and  specifications." 
In  the  absence  of  evidence  indicating  that  the  re- 
duction of  one  inch  would  materially  affect  its 
durability  or  its  adaptability  for  the  purpose  pro- 
posed, it  could  not  be  said  that  there  was  a  ma- 
terial departure  by  such  reduction  from  the  re- 
quirements of  the  resolution  of  necessity. 

POWER   TO  ERECT  VILLAGE   HALLS  WITHOUT  EXPRESS 
STATUTORY  AUTHORITY 

The  Minnesota  Supicmc  Court  holds,  Powers 
v.  Village  of  Chisholm.  ITS  X.  \\  .  '07.  that  a 
village,  though  without  express  statutory  author- 
ity to  do  so.  has  power  to  construct  a  village 
hall  for  the  transaction  of  public  business.  Village 
halls  have  been  erected  throughout  Minnesota 
from  early  times  without  serious  question  of  au- 
thority in  the  village.  The  village  must  transact 
public  business.  The  power  to  provide  a  place 
in  which  it  may  be  transacted  is  essential  to  the 
existence  of  the  village.  The  authority  to  erect  a 
village  hall  is  incidental  to  the  maintenance  of 
village  government. 

SUFFICIENT    AND    INSUFFICIENT    CLAIMS    FOR  CONSE- 
QUENTIAL DAMAGES  FOR  DELAY 

Where  a  contractor  claimed  consequential  (lam- 
ages  arising  from  delay  in  the  work,  alleged  to 
have  been  the  fault  of  the  owner,  a  statement  of 
claim  as  to  the  increased  cost  of  lumber  used  for 
Concrete  forms  was  held  by  the  Pennsylvania 
Supreme  Court.  Cramp  &  Co.  v.  Central  Realty 
Corp..  110  All.  7<'3.  to  be  sufficient,  it  being  al- 
leged that  the  amount  paid  was  the  fair  and  rea- 
sonable market  price;  but  a  statement  of  claim 
as  to  the  amount  paid  for  extra  hauling,  loading 
and  unloading  steel  was  insufficient  as  was  an 
item  representing  the  amount  paid  for  having 
delivery  postponed  of  rods  to  be  used  in  concrete, 
there  being  no  statement  of  the  place  from  which 
the  hauling  was  made,  the  number  of  laborers 
engaged,  the  time  of  their  employment,  or  the 
wages  paid  them,  and  no  other  data  from  which 
it  could  be  ascertained  whether  the  price  was  in 
fact  a  r  -asonable  one. 

BOROUGH  HFLD  NOT  LIABLE  FOR  TOWNSHIP  HIGHWAY 
EXPENSE 

The  Pennsylvania  Supreme  Court  holds,  Ply- 
mouth Tp.  v.  Borough  of  T.arksville,  119  Atl. 
SOI.  that  under  the  statute  of  June  12,  1878,  pro- 
viding that  every  borough  which  has  been  or 
w  hich  shall  be  erected  out  of  anv  townships  shall 
share  in  just  proportion  the  rights  and  liabilities 
of  said  township  or  townships  existing  at  the 
time  of  its  incorporation,  a  borough  which  has 
been  formed  out  of  a  township  soon  after  the  exe- 
cution of  a  contract  by  the  township  to  pay  part 
of  certain  highway  improvements,  but  before  such 
payments  are  due.  cannot  be  held  liable  for  a 
share  thereof,  the  debt  not  being  an  existing  one. 
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NEWS  OF  THE  SOCIETIES 


Nov.  S-B  IOWA  SECTION.  A11K11- 
1CAN  WATERWORKS  ASSOCIA- 
TION. Sixth  Annunl  Convention,  lo- 
w»  City,  lr>»a  Jack  J.  Hlnnian.  Sec- 
retary -Treasurer  State  University  of 
Iowa.  Iowa  City 

Nov.  H-IS—  LEAGUE  OF  CALIFOR- 
.VI A  MUNICIPALITIES  Annua  (Con- 
vention. Chlco.  Calif.  W.  J.  Loeke. 
Paelfle  Hldj,-..  San  Francisco,  Calif. 

November  IS — AM  Kick:  AN  INSTI- 
TUTE OF  ELECTRICAL  ENGIN- 
EERS. Second  Fait  meeting.  Chicago. 
Sec.  33  W.  3»th  St..  New  York. 

.Nov.  la- CONFERENCE  ON  EM- 
PLOYMENT A  N  t>  EDUCATION, 
sponsored  by  the  American  Aaan.  of 
Engineers.  Chicago. 

Nov.  15-11— CITY  MANAGERS.  AS- 
SOCIATION. Annual  convention  at 
Cincinnati,  O.  Executive  Secretary. 
Harrison  G.  Otla,  S12  Tribune  Bldg.. 
New  York  City. 

Nov.  IK.U  — AMERICAN  ENGI- 
NEERING COUNCIL  Organisation 
meeting.     Washington,   D.  C. 

Dee.  7-l«— AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS.  An- 
nual meeting.  New  York.  Secretary. 
W.  s»th  St..  New  York  City. 

Jan.  SS>27.  IK1-THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

May  1T-1«».  Ittl  NATIONAL  FIRE- 
MEN'S ASSOCIATION.  Twenty-third 
annual  convention.  Fort  Wayne.  Ind. 

Jane  T-l»,  1931  —  NATIONAL  FIRE 
PROTECTION  ASSOCIATION.  Annu- 
al meeting.     San   Francisco.  Cal. 

J»r.  im  —  CONFERENCE  OF 
MAYORS  AND  OTHER  CITY  OFFI- 
CIALS. State  of  N  Y.  12th  Annual 
Conference,     Elmlra.  N.  Y. 


\MK.IIK-AN    ASSOCIATION  OK 
ENGINEERS 

W  ith  a  large  attendance  assured,  the 
conference  on  employment  and  educa- 
tion sponsored  by  the  American  Asso- 
ciation of  Engineers,  which  will  be 
held  in  the  Congress  Hotel  in  Chicago 
on  November  IS.  promises  to  be  an 
inspiring  meeting.  All  free  employ- 
ment bureaus  and  agencies  are  being- 
invited,  as  well  as  representatives  from 
engineering  societies  anu  engineering 
college*. 

The  purpose  of  the  meeting  is  to 
consider  the  general  problems  of  em- 
ployment. 

The  following  subjects  are  not  all 
that  will  be  considered  at  the  confer- 
ence, but  are  merely  those  which  have 


ditional  speakers  and  subjects  will  be 
announced  later. 

George  P.  Hamhrccht.  chairman  of 
the  Industrial  Commission  <>f  Wiscon- 
sin, will  speak  on  Employment  Office 
Administration  and  Technique. 

A.  B.  Crawford,  director  of  the  bu- 
reau of  appointments  of  Vale  Univer- 
sity, will  deliver  an  address  on  Placing 
the  Graduate  in  His  First  Position. 

A.  B.  Mi  Daniel,  development  spe- 
cialist in  construction  for  the  War  De- 
partment at  Camp  Dix.  will  speak  on 
Educational  Work  for  the  Permanent 
Army. 

Professor  Arthur  F.  Payne,  chair- 
man of  the  trade  and  industrial  depart- 
ment of  the  college  of  education  in  the 
University  of  Minnesota,  has  selected 
as  his  subject  Vocational  Analysis  and 
the  Engineer. 

James  P.  Munroe.  vice-chairman  of 
the  Federal  Board  for  Vocational  Ed- 
ucation  in   Washington,  will 


Vocational  Advisement  as  a  Prime 
Function  of  Educational  Institutions. 

R.  O.  Kramer,  manager  of  the  me- 
chanical department  of  Montgomery 
Ward  &  Co.  of  Chicago,  will  speak  on 
Engineering  ( Ipportunitics  in  Large 
Mercantile  and  Mail  Order  Houses. 

A.  A.  Potter,  dean  of  engineering  in 
Purdue  University,  will  speak  on  Sum- 
mer Employment  for  Men  in  Teaching 
Service. 

The  session  will  begin  at  9  a.  m.  and 
after  several  subjects  have  been  dis- 
cussed will  divide  into  four  group  meet- 
ings at  about  11  a.  m.  Those  attend- 
ing will  be  divided  into  four  groups, 
according  to  present  plans,  ( 1  l  em- 
ployers and  employment  manager,  (2  1 
managers  or  representatives  of  free 
employment  bureaus.  (3)  reprcsenta- 
tivs  of  educational  institutions,  and  (4  i 
those  not  in  any  of  the  other  three 


The  national  Executive  Committee 
of  the  American  Association  of  Engi- 
neers has  approved  the  proposed  bill 
for  licensing  engineers,  architects  and 
surveyors  in  Ohio,  as  presented  by 
Cecil  L.  Hood,  president  of  the  Ohio 
Engineering  Society  and  the  Ohio  As- 
sociation of  Technical  Societies,  and 
approved  by  the  Ohio  Assembly  of 
A.  A,  E. 


THAN SPORT  CON- 
EltCE 


At  a  transportation  conference  held 
September  27  and  28  at  Akron.  Ohio, 
in  response  to  a  call  by  the  Federal 
Highway  Council,  committees  were  ap- 
pointed to  lay  nut  and  direct  a  move- 
ment to  co-ordinate  all  existing  trans- 
portation agencies.  Highway  officials 
from  practically  every  section  of  the 
country  were  in  attendance.  The  mo- 
tor industry  was  well  represented,  and 
for  the  first  time  in  history  railways 
—steam  and  electric— waterways  and 
express  companies  took  part  in  a  good 
roads  meeting. 

One  of  the  serious  phases  of  road 
development,  that  of  sub-grade  and  its 
relation  to  the  road  surface,  came  be- 
fore the  conference,  under  the  leader- 
ship of  C.  M.  Upham,  state  highway 
engineer  of  Delaware,  and  vice-chair- 
man under  General  Coleman  DuPonl, 
chairman  of  the  sub-grade  committee 
of  the  Federal  Highway  Council. 
The  committee  will  seek  to  deter- 
mine definitely  how  sub-soils  shall  be 
treated  in  order  to  prevent  damage  to 
the  costly  road  surface.  In  the  hope 
of  accomplishing  this  purpose,  field 
tests  will  be  made  to  determine  the 
hearing  power  of  various  kinds  of  soil, 
studies  will  be  conducted  in  drainage, 
and  a  study  will  also  be  made  to  ascer- 
tain by  what  chemical  method  the  bear- 
ing value  of  the  soil  may  be  increased. 
The  definite  and  express  purpose  is 
to  open  the  way  for  the  construction 
of  roads  that  will  meet  not  only  pres- 
ent, but  future  traffic  on  the  highway 
and  permit  the  motor  truck  tu  assume 
its  inevitable  position  as  a  real  factor 
in  transportation. 

The  relation  of  the  highways  to  rail- 
roads, waterways  and  other  forms  of 


transportation  to  the  end  that  such  car- 
rier agencies  may  be  properly  co-ordi- 
nated in  public  service  is  in  charge  at 
a  committer  headed  by  W.  J.  L.  Ban- 
ham,  of  New  York,  member  of  the  ex- 
ecutive committee  of  the  National  In- 
dustrial Traffic  League.  F.  S.  Hol- 
broolc,  vice-president  of  the  American 
Railway  Express,  pledged  the  co-oper- 
ation of  the  interests  which  he  repre- 
sented, in  the  movement,  to  add  the 
public  highway  to  the  nation's  trans- 
portation system. 

The  Federal  government  was  repre- 
sented by  Dr.  K.  S.  MacElwcc,  direc- 
tor of  Foreign  and  Domestic  Com- 
merce. Washington.  D.  C,  and  Ma^or 
J.  M.  Ritchie,  motor  transport  divi- 
sion, transportation  service.  Quarter- 
master's Corps.  Washington,  D.  C.  An 
educational  committee  under  the  chair- 
manship of  W.  E.  RIodgett.  of  Phila- 
delphia, was  formed  to  co-operate  with 
the  Educational  Bureau  in  furthering 
the  efforts  of  the  Council  in  practical 
and  intelligent  highway  development. 

Meetings  of  a  similar  character  will 
Ik-  held  at  other  centers  where  the 
production  of  highway  rolling  stock  if 
a  leading  industry. 


ENGINEERING    INSTITITK  OK 
CANADA 

A  convention  was  held  at  Niagara 
Falls.  September  ltt  to  18,  and  thor- 
ough inspection  was  made  of  the  near- 
by Qucenston-Chippawa  power  canal 
of  the  Ontario  Hydro-Electric  Power 
Commission  and  of  the  reconstruction 
of  the  Wetland  Canal  by  the  Canadian 
government. 

Among  papers  and  addresses  pre- 
sented were  an  illustrated  talk  entitled 
"The  St.  Lawrence  Route  and  the 
Welland  Ship  Canal."  by  Alexander 
J.  Grant,  engineer  in  charge,  Welland 
Ship  Canal.  Papers  by  members  of 
the  staff  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  describing  the 
new  500,000  h.  p.  hydro-electric  devel- 
opment at  the  Falls  were  as  follows: 
"Design  of  the  Quccnston-Chippawa 
Power  Canal,"  by  T.  H.  Hogg,  assist- 
ant hydraulic  engineer;  "Hydraulic 
Installation  of  the  £}ueenstun-Criip- 
pawa  Power  Development,"  by  M.  V. 
Saucr.  hydraulic  engineer  of  design  ; 
"Electrical  Features  of  the  Queens- 
ton-Chippawa  Power  Development." 
by  E.  T.  J.  Brandon,  electrical  engi- 
neer, and  a  final  summarizing  paper  by 
H.  G.  Acres,  hydraulic  engineer,  en- 
titled "General  and  Economic  Fea- 
tures of  the  Qucenston-Chippawa 
Power  Development." 

An  interesting  demonstration  was 
given  by  N.  K.  Gibson  of  the  Niagara 
Falls    Power   Company   of   his  new- 


method  of  measuring  the  flow  of  wa- 
ter in  closed  conduits  for  determining 
the  efficiency  of  hydraulic  turbines. 

The  convention  was  entertained  at 
luncheons  by  the  Department  of  High- 
ways of  the  Province  of  Ontario  and 
\>-  the  Park  Commission.  There  was 
also  a  dinner  and  banquet.  The  con- 
vention was  one  of  a  series  held  in  dif- 
ferent Provinces  of  the  Dominion  and 
was  under  charge  of  the  Niagara  Pe- 
ninsula branch  of  the  Institute.  It  was 
attended  by  more  than  two  hundred 
members  and  guests,  including  ms 
ladies.  The  next  one  will  be  held 
October  in  Halifax. 
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PUBLIC  WORKS 


K>GI\EKRJ*>   SOCIETY    OP  ' 
BR.N  PBNMVLVAMA 

At  the  regular  Pittsburgh  meeting. 
September  31.  a  paper  on  small  tur- 
bines, illustrated  by  lantern  slides,  was 
presented  by  W.  J.  A.  London,  presi- 
dent of  the  Steam  Motors  Company. 

THE  ENGINEERS'  SOCIETY  OK 
WESTER  K  MASSACHl'SETTS 
The  fall  meeting  was  held  Septem- 
ber 31.  at  the  General  Electric  Com- 
pany Works,  Pittsfield,  Mass..  which 
were  inspected  with  particular  atten- 
tion to  motor  construction.  '  Motor 
Application"  and  the  principal  char- 
acteristics of  various  kinds  of  motors 
were  discussed  by  experts. 


DETROIT  ENGINEERING   MM  IETV 

The  Detroit  Engineering  Society  an- 
nounces Ihe  following  program :  N'ov. 
•">.  "Conditions  in  Europe  from  a  Po- 
litical, Social  and  Engineering  Stand- 
point." hy  E.  J.  Mehren,  editor  of 
Engineering  News-Record;  Nov.  19, 
"New  Water  Filtration  Plant  for  De- 
troit." by  Major  T.  A.  Lcisen.  engi- 
neer for  the  Bt>ard  of  Water  Com- 
missioners. 

The  Alaska  Road  Commission  has 
been  re-organized  with  Major  James 
<■.  Steese.  Corps  of  Engineers,  presi- 
dent ;  Captain  John  C.  Gotwalls.  Corps 
of  Engineers,  and  Captain  C.  W. 
\\  ard.  Corps  of  Engineers,  secretary 
and  disbursing  officers.  Hcadc|uartcrs 
will  be  at  Juneau  with  offices  also  at 
Valdez.  Seward,  Fairbanks  and  Nome. 
The  commission  has  charge  of  the 
maintenance  of  nearly  :.,uoo  miles  of 
roads  and  trails,  which  are  being  ex- 
tended as  fast  as  funds  permit. 


PERSONALS 

Hart.  I..  H..  has  l»cen  appointed 
manager  of  the  construction  depart- 
ment of  the  National  Lime  Associa- 
tion. Washington,  D.  C. 

Holmes,  Major  E„  has  been  ap- 
pointed manager  of  the  chemistry  de- 
partment of  the  National  Lime  Asso- 
ciation, Washington,  D.  C. 

Bruce,  John  A..  cit>  engineer  of 
<  )maha,  Neb.,  has  resigned  to  return  to 
private  business. 

Darcy.  Henry  ).,  has  been  appointed 
state  sanitary  engineer  of  Oklahoma. 

Judd,  W.  A.,  general  superintendent 
of  the  municipal  water  works  and  elec- 
tric light  plant  of  Dover.  Ohio,  has  re- 
signed to  return  to  private  business. 

Spear,  R.  E.,  has  been  appointed  bor- 
ough engineer  of  Amhridge,  Pa. 

Bachmann,  Frank,  formerly  chief 
chemist,  Connecticut  State  Department 
of  Health,  has  resigned  to  join  the 
staff  of  the  Sanitary  Engineering  De- 
partment of  the  Dorr  Company. 

Holmgrcen,  E.  L..  has  been  ap- 
pointed to  the  engineering  staff  of  the 
Manitoba  Power  Commission.  Winni- 
peg- 

Allan,  E.  B..  has  been  appointed  as- 
sistant road  engineer,  Hamilton.  Ont. 

Longino,  J.  L..  has  been  made  mana- 
ger of  the  Pine  Bluff  Co.,  Pine  Bluff. 
Ark.,  operators  of  street  railway,  elec- 
tric light  and  water  properties. 

Mitchell,  McClain,  superintendent  of 
public  improvements  of  Paducah,  Ky., 
has  been  appointed  city 


Arnold,  Ralph  R„  county  engineer 
of  Contra  Costa  county,  California, 
has  been  appointed  county  highway  en- 
gineer. 

Watkins.  Vaughn,  has  been  ap- 
pointed state  highway  commissioner 
of  Mississippi. 

Bennett,  M.  O.,  formerly  engineer 
of  the  Oregon  State  Highway  Depart- 
ment, will  start  farming  on  a  large 
scale  in  Lcwistown.  Mont. 

Hepburn,  Donald  M.,  has  resigned 
as  chief  of  construction  of  the  Penn- 
sylvania State  Highway  Department. 

Sauerbun,  Alfred  H..  has  been 
named  to  succeed  Mr.  Hepburn. 

Sackct,  W.  H..  formerly  with  the 
engineering  staff  of  the  Wisconsin 
State  High  way  Commission,  is  now 
connected  with  the  Forest  Products 
laboratory. 

Couzens.  Henry  Herbert,  chief  en- 
gineer of  the  Toronto  Hydro-Electric 
System,  has  been  granted  an  indefi- 
nite leave  of  absence,  during  which 
time  he  will  act  as  manager  of  the 
new  Transportation  Commission  of 
the  city  of  Toronto.  When  the  com- 
mission is  fully  organized  he  will  re- 
sume his  duties  as  chief  engineer, 
directing  the  work  of  the  commission 

Ashworth,  Edw.  M..  has  been  ap- 
pointed general  manager  of  the  Toron- 
to Hydro-Electric  System  during  the 
leave  of  absence  of  Mr.  Couzens. 

Gillespie.  Peter,  for  the  past  nine 
years  associate  professor  in  the  De- 
partment of  Applied  Mechanics,  Fac- 
ulty of  Applied  Science  and  Engineer- 
ing. University  of  Toronto,  has  been 
given  the  rank  of  professor. 

Snaith.  Wm..  formerly  principal  as- 
sistant engineer  with  Frank  Barber 
and  k.  O.  Wynne- Rotierts,  has  re- 
signed to  accept  an  appointment  as 
chief  draftsman  of  the'  Kiordon  Co., 
Ltd..  Mattawa,  Ont. 

Blanchard,  Arthur  H.,  Profes  sor  ol 
Highway  Engineering  and  Highway 
Transportation  at  the  University  of 
Michigan,  has  been  appointed  Consult- 
ing Engineer  to  the  Michigan  State 
Highway  Department. 

Bruce  &  Grupc,  engineers.  :il2  Kar- 
bach  Bldg.,  have  changed  their  address 
to  Room  404,  Finance  Bldg.,  Omaha, 
Neb. 

Coulson,  R.  H..  has  been  appointed 
district  engineer  of  the  western  dis- 
trict. New  York  Central  Lines. 

Crissey,  Jackson  R..  formerly  city 
engineer  of  Johnstown.  Pa.,  will  enter 
the  construction  field. 

Druar  &  Milinowski.  recently  organ- 
ized, will  have  their  offices  at  512-14 
Globe  Bldg..  St.  Paul.  Minn.  Thev  will 
continue  with  the  work  of  Mr.  Druar, 
consisting  mainly  of  municipal  engi- 
neering and  hydro-electric  develop- 
ments. 

Henderson.  Charles  E..  manager  of 
the  Windsor.  Ont.,  branch  of  Morris 
Knowles.  Ltd.,  has  been  appointed  di- 
vision engineer  of  their  Detroit  office. 

Keith,  J.  Clark,  nf  Morris  Knowles. 
Ltd..  Windsor,  Ont..  has  been  ap- 
pointed assistant  chief  engineer  of  the 
Essex  Border  Utilities  Commission, 
having  jurisdiction  over  the  water 
supply,  sewerage  and  park  systems  of 
the  seven  municipalities  bordering  on 
the  Detroit  river. 

Norcross.  T.  W..  has  been  appointed 


chief  engineer  oi  the  Forest  Service, 
U.  S.  Department  of  Agriculture 

Patzig,  Monroe  I...  consulting  engi- 
neer, Des  Moines,  has  been  appointed 
plant  inspector  for  asphaltic  paving 
materials  now  being  used  in  Rock 
Island,  III. 

Routh,  James  W.,'  director  and  chief 
engineer  of  the  Rochester  Bureau  of 
Municipal  Research,  has  opened  offices 
at  501  Arlington  Bldg..  R.wrheslcr,  N. 
Y„  where  he  will  be  available  as  a  con- 
sulting municipal  engineer. 

Shaughncssy.  C.  S..  formerly  engi- 
neering examiner  in  the  New  York 
City  Civil  Service  Commission,  has 
been  appointed  chief  examiner  of  the 
Civil  Service  Commission  of  Philadel-  • 
phia. 

Shaw,  Arthur  M„  consulting  engi- 
neer, New  Orleans.  La.,  will  have  gen- 
eral direction  of  the  civil  engineering 
department  of  Loyola  University,  re- 
taining his  office  for  private  practice. 

Stephenson.  E.  J.,  of  Minneapolis, 
has  been  appointed  civil  engineer  for 
the  United  Light  &  Railway  Co..  Dav- 
enport, la. 

Washington,  W.  ().,  formerly  engi- 
neer of  Caldwell  County.  Tex.,  has 
lieen  appointed  highway  engineer  for 
Cameron  county,  with  headquarters  at 
Brownsville.  Tex. 

Raines,  Hugh  B..  died  in  Louisville. 
Ky.,  September  17.  Mr.  Raines  was 
for  twenty  years  city  engineer  of  Dal- 
las. Texas,  retiring  several  years  ago. 

Bussler,  William  C,  chief  engineer 
of  water  works.  Waterloo,  Iowa,  died 
in  that  city  on  September  t2. 

Dietrich,  William  Henry,  resident 
engineer  of  the  U.  S.  Steel  Products 
Co.,  in  Bomhay,  India  died  in  that 
city  August  11. 

Cooley,  George  W..  state  engineer 
and  secretary  of  the  Minnesota  High- 
way Commission,  died  in  Minneapolis, 
September  23. 

Isaacs,  John  J.,  Jr.,  chief  engineer. 
S.  J.  Junkins  &  Co.,  Ltd.,  was  acci- 
dentally killed  October  1. 

Sherman.  James  H„  president  Sher- 
man Engineering  Co.,  Kansas  City, 
Mo.,  died  on  October  2. 

JAMES  W.  HOt  TH,  C.K. 
James  W.  Routh.  C.  E„  Director  and 
Chief  Engineer,  Rochester  Bureau  of 
Municipal  Research.  Inc.,  announces 
that  he  is  available  for  service  as  con- 
sulting municipal  engineer  and  is  pre- 
pared to  conduct  investigations,  pre- 
pare plans,  specifications  and  reports, 
and  supervise  operations  in  connection 
with  all  municipal  engineering  activi- 
ties. 

Special  serv  ice  can  be  rendered  mu- 
nicipalities interested  in  improving  the 
organizations  and  administrative  pro- 
cedure of  their  departments  of  govern- 
ment. Offices.  501  Arlington  Bldg.. 
Rochester.  N.  Y. 

STEVENS  *  KOO\ 

J.  C.  Stevens  and  R.  E.  Koon  an- 
nounce their  new  consolidation  under 
the  firm  name  Stevens  &  Koon,  con- 
sulting engineers.  Particular  atten- 
tion will  be  given  to  matters  pertain- 
ing to  municipal  improvements,  water 
supply,  sewerage,  irrigation,  hydro- 
electric power,  appraisals  and  valua- 
tion. Offices.  Spalding  Bldg..  Portland. 
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New  Appliances 
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MIHiKKUOOU   uteam  ii«ivi> 

Steam  hoi-tins  eusiiics  for  contrac- 
tors" u-> s  arc  described  m  Bulletin 
issued  l.v  tli,  l,iil«i-rwo>f|  Manufactur- 
ing Coinpauv.  \  law  variety  of  sta.v 
dard  machines  include  types  desu-ned 
for  bridsc  huibhni;  erection,  buiL , 
inn  el<  valors,  derricks,  pile  drivers, 
drcdsrs.  buckets,  inclines  .pun 

ries  |»r .  —(H  i  . .  .T>*  use.  shafts,  etc.  to- 
setliir  with  a  considerable  amount  o: 
auxiliatv  equipment,  such  as  '..ah  i  • 
|,oom  swuiuins  cnsnirs,  drum  frictions 
swinam.g  .hums  and  swmmns  <- 
Of  fa.  b  type  .lu  re  are  Riven  the  prin- 
cipal cala.  mcludins  tl.e  weisht  hoisted 
on  a  sittsle  rope  at  given  speed  f<T  tlic 
rated  hot-,  power.  P^cther  with  the 
principal  dimcnsmns. 

\M  ,  [  ti  ,.  si. unlaid  hoi-tv  are  Mult 
,,11  tin  duplicate  part  system,  which 
makes  tin  rai  ls  m;cic)iaiii:<  able  and 
allows  the  maiHIta,  lire.s  p.  keep  in 
mmcW  a  iull  line  •  1  implied  pans  to 
hli  repair  0. tiers  ir.-tiuiity.  All  <i  Vi>.  s 
are  s.v  up  and  run  under  steam  be  1  ore 

'Nue'dv  1:111-  arc  accural.  I\  hahaiiod 
te,  prevent  undue  w,  .,1  the  l,rJ'""l- 
and  the  h.ak.s  ;,.c  u-uaih  •!  me  Pan. 
111,   lim  <l  a  nil  hart!  cks  ami 

,|   v.  nh   ad. ..-inn  m    lor  takiiiu 
up  wear. 

In    .n  il.  i         M.isi*.  tin-   lit'-.  •■•  oei's 

si:  rld  id.'  maximum  I  I.  "p'-vl 

.,rd   In  w  hcli.e:    the  I.  ■  >'i  i  -   i"_  >"-' 

;  .  i : st ,  .;  ,.ti  a  -  ne'e  In  '■  or  wvh  ,  tackle. 
,i„.   ,'i,,irci<i    m|    t.        n  .  ■!  ir:- 
,,,  .  -.  ..  Mt  liMisiiutt.  and.  if  1.  .it: 
ari-    p.    l.e    io   s- 1 .1    and    n-ai-.  loads 

;„«ov.l,  s.  ...  if v   o  <-•  1  •  1,1   '•«•  !t,w  " 

,-r.d.  !  ,*   la,   ai.d  at  what  spce.i. 


I.l  IIMIII!     CV  W  \TOlt 

I  j,,.  ic-  in-my  KxcilV.Hct "  is  or-, 
iv  ,i-k     in-,   ■ ' 1 '  .1     or    |-  i  ■-    iio.d.i  — 

si.,..'  i<         •■"    '  1  '"  '" 

<i;  ■  •  ■  w,  rk  as-  in  II  .is  i.  1  cl'  ;  n  m:  h  ' 
).,,,,,  1 > .  lar..'   Mp.-n  lie      '-.     !'  '-  •>  '  ' 

!„•       '.  1."  'I  ''-:  <  "         •-  '•"  L'r 

,|.  ,.;,',  ;..  i.i-  -  .  "-  'l  -.  1  _•  I.  .*••!■.•  a:  :.!■: 
c.  ....  1 1 ! '  s  1  '|.    af'l    In  •'  •     '  '...'  .1  • 

r.      ':.n..  ml   .1    '  ■  'I    .1   I  "-I    ■'  \  " ' 

m  -!.  01  .if.'  '  •■,  ••,.•111  I..  --.  I  .11.'.  -  -.'I 
,-.  ii-i!  nc:i  11.    w..«.-'i   iUi'l   >'..r.  '•■  1 
„-,  .L..,i-,, „  a. uk  and  I'nc  Id-,   i"-   0.1'-' !i 
11  !..,>  aoici'.'.i  a  in-.'a  •!•  -'•'.'  ••:  1 
heieiicy.  , 

In  o|.i  1.  wtk  ■'  ".'  1     c  1  '  •  m  1-.'.. I  1.  s 
,1  u.  ,;il:  ;,  i-,:.  ;.  V.--U  r  .1  l-'l.  I  nan  ian 
di-oc  -.villi  ■•(.'  a\<  rav.f  sU'i.T  :  •  •    \  a- 
i..r,  am!   i!   w.'i  din   to  -'; "•    ' '  '•'•'1: 1  ' ' 
j  -  ..nd  l-i. v.-  the  m-Ii  •  si,  .   m.  In 

..II,--)  vv<  I  k  1  •..  tl'i-'i.  "lilies  r  ...  ,n  at'-  a- 
r-.i-  !■  ;.s  11'.".  ciiha-  v;inly  per  '•••ur  and 
.-.iici.  .-.no  -...ids-  per  shift 

[-;  ,  n-ai  I  me  can  >  ..-  >  .  1  . -,cl  I"-  four 
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During  ttic  month 
of  September  there 
were   reported  fre-m 

this  company  24  sales 
of  hre-engincs  and 
trucks,  leu  of  which 
were  repeat  Orders. 
The  shipment  for  the 
same  period  loialed 
it  ennines,  cars  and 
trucks,  1.  c  S  i  <!  e  s  :i 
Hrockways  wlttc  It 
were  distributed 
iliroiiKhotil  2J  disi'er- 


urcki-.T  in  i:\.-\vatin.;  posrnr.x 


m.  o.t  1  ,f 

irrigation  dMei.es.  Tor  l.-uint: 
Ion  s  mi  larye  tile-,  four  men  are  -lii- 
iicii'iit.  Til.  s  up  p.  |-J  .nclies  in  diani- 
. -er  can  he  Imudl.-d  with  the  standard 
••ticket  and  up  P.  -'-s  inches  with  a  nar- 
...wer  trench  dieyiiiv  >1i|.|k.t. 

In  l.aL-k-lillinu  the  hucket  i--  nt-ier 
liMi.-le.l  am!  •  .ften  moves  1  to  1  '-j  vafds 
.it  -.natcital  at  each  operation,  live  to 
seven  of  winch,  can  l>e  made  per  miivnte. 

1  )ue  con (r net .ir  writes  lhat  he  has 
loaded  500  yards  of  material  into  \v.m- 
.  us  in  ...tie  shift. 

The  machine,  is  equipped  with  a  t0- 
,„,r>«..-MMner  gasolitl.;  and  keroi-er.e  ei)- 
v»i,i.  It  has  a  verv  heavy,  duraMo 
s.e.d  flame  and  the  wheel-  have  tires 
a,  inclics  wide.  Tip;  truss,  d  1,. .ctn  i> 
in  uvm  parts.  The  .Vvard  capacity  dii;- 
'.iiii(C  dipper  will  w.ark  e.pially  well  111 
<ii o  uiaterial  or  under  water,  and  win  r. 
ilu-  fill  Hue  is  slacked  it  dumps  jnum- 

i.itelv.      All    the    w..rkitiK    parts  an 
driven  with  friction  i-liitrhe..  wlncii  ar. 
the  same   si;.e.  -o  that  the  i.l.i'k- 
Infers  are  int.  1  riiaui;eal,le 
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The  1).  \  I).  Saf.-i-.  and  N  i-cis- 
M.mh.ih-  .  -  I'  ll."'  l.i'.sin  .  ever  is  ap 
...uir.tlv  •iic.'.iuu  1  r'-.'  rti-nt.  1  he 
..1  Minn.  ap..lis  vised  si\  jr.  p.oo 
,is  an  csi«.r::nei  "I'ae  n.  '.-'  year 
raeh.e  m  i.  '...iiti;-.  in  P'l>  fifty,  ill 
I'll'.  .Mil  and  m  I'i.'u  thai  cnv  will  vise 
'ii.  poo.  I  he  c.  oei's  set  :n  P  .  >*• 
^oiuc  -.iitisfacliMr  wIutcvc  r  used.  The 
1  '  1  v  .  nuicv,  1-  -0'  t  in,  uit  a; i  and  I  i.ik 
■•ark.  III.,  where  the  ,  c-rs  ate  m  too 
s.a  tint  th.  ',  do  m.l  rattle  ,-r  >  "■"•' 
1....-C. 

1 1  is  1  laiinec.  1 1  int  tin  - e  covers  n.11 
he  ...hi  al  id. "ill  ihi  .  "si  of  tin-  ordi- 
nal v          ei-s  and  laav  ill.-,  hax  e  a  I. .user 
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:  :.,  I'.arker  M.  r  Truck  ( '..lnpan;. 
iiiiiioinu  i  s  tliat  it-  new  catah-u  is  read-, 
for  ilistrihution.  I'  0  urn. pie  in  that 
it  is  CMiiPncl  ainnot  ixehisivelv  to 
■ruck  fcatttr.  •,  all  salt  s  talk  havine 
l.een  omvtle.l.  Is'e.eet  cli.ai..".-  :. 
■  ■     .I.1-.    are    ire.  H"  "'  .ted. 
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Further  cxicjisimi-s  ..f  the  orK-iniza- 
ti.-tv  ..I  the  National  l.uue  Association 
for  educational  puMieiiv  work  have  re- 
,  i.ntly  been  made.     I  his  1-  111  the  di- 
rection of  inteitsi  f)  ins  'he  h.cal  or  dls 
:ricl   work.     The  latest  espiispitt 
•he  urbanization  consists  ,.f  tin-  csiah- 
lisliniint  of  a  central  htueau   111  th. 
Mississippi    Valley.    >  •  niiprisinii  Di- 
tricls  T  and  12  of  the  association  winch 
include  the  stales  <.f  Indiana,  lllinotsj 
Missouri,  Nebraska.  .  oh.ra.ilo,  Kaii-as. 
1  ikl.ihe.u-.a,    Arkansas    .,.-,d    I  onisi.iiin. 
The  <  1  tin  .a r s  of  tlv>.  oT!r;.!  hitr.-au  are 
I'd.    ('..    \V  ,    .S.   I 'old.    .  f    the  l.kll,.., 
Little  \  Ccnieur  <  ",...  ,.f  So  I ..  ,ni>  chair- 
man, and  T.  T.  P.l...k     1   the  I'.la.a; 
While  Lime  Co.  of  '.Junicv,  ill-  siefe 
•a.  v.     Thev  will  .  nipho   .1  |.-rti  ar.ctr. 
held  man.  who  is  ,,  -ratM,  d  ,  nvineee 
..lone  CMiistrucii,  :    lines  .jualiiie.! 
I.,  deal  wnh  ihe  ch.  on,  „1  ami  asrieul 

llUld    l.l-Cs    Ml     Hllie.    -,.    •;;|V,T4C    tl|C  Hi 

naai  ami  a-si-i  m  the  !.,  o  -.i-e  .-t  lime 
I  it-  ducts  i:v  the  lh.  .  e  a  pec-  in.  which 
it  is  employed,  inniie'o.  m  cci-tuC .•  .n. 
...  •..in.  in-  eheinical  iinlustries.  and  »n 
i.L'rieuh.irc. 

p.  n.nmtee  (."-7  nf  Ihe  A-nericau  S. 
1-1,  11-  for  Testing  Materials,  which 
h.  s  in  its  charsc-  all  matters  rclatine. 
to  lime,  met  On  Oct.. her  l  and  ie. 
the  rooms  of  the  Socicti  uv  Phdadeb 
:  '  ia.  The  committee  comprisri;  1  a  p- 
-.  enlativis  ,if  die  leadiiis  tcatut  far  - 
triers  ,if  lime.  « !isineeriii«  sclm.ds  >•' 
well  kip.wn  universities.  A11u11.au  Ir. 
••it ii>  1-  ..I  Architects.  State  Highway 
I  lepai  tmetits.  ,  usiin  .  1  ms  turns,  the 
iltireau  ,.|  Standards.  Ihe  Hiircau  of 
-■oils,  Department  of  Apiculture.  <",eo- 
losiral  Snrvev,  the  Plasterers'  rnicn. 
\lti.  ultural  i-Apctiment  Stations  and 
.  uitifacttiiefs  uh..  vise  lime  reactions 
in  their  pr, .cesi.es.  The  pirs.iuuel  ..f 
the  sen.  r.,1  c  tr.fuitlce  a;e.e.ars  mi  the 
.if fa.  h.ed  sheet. 

ltm.M".atu  dec  eloprnetiis  iilnlis  the 
line.  ,0  plasticity,  chemical  analysis, 
effects  ,.n  concrete  and  s|>cciti.  ations 
for  various  Uses,  secur.'d  a  law  at 
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road  oiling 
unit  may  be  re- 
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Bis  In  one-half 
hour. 


Demountable 
Equipment 


Road  Builders,  Contrac- 
tor*, Municipalities  ami 
immy  others  are  Having 
time,  labor  nnd  money  by 
using  K  I  N  N  K  V  equip- 
ment. 


ONE  of  the  m»M  sigiiificat  features  of  the  KIXXEY  Patent 
Combination  Auto  Heater  and  Distributor  is  that  its  road 
oiling  unit  is  mounted  on  a  motor  truck  chassis  especially 
designed  to  carry'  it. 

Besides  insuring  the  utmost  in  practical  operating  advantages, 
this  is  indicative  of  the  thoroughness  and  scientific  care  exercised 
in  the  design  and  manufacture  of  KINNEY  Highway  Machinery. 

The  KINNEY  road  oiling  unit  consists  of  a  large  horizontal  steel 
tank  fitted  with  the  KINNEY  heating  and  circulating  system  anc" 
pressure  pump,  spraying  nozzles,  valves  and  control  levers.  This 
entire  outfit  is  demountable,  rendering  the  truck  chassis  available 
for  other  work. 

Kinney  Manufacturing  Company 

3529-3541  Washington  Street.  Boston,  Mass. 
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Fitchburg  Sewage  Treatment  Plant 

This  plant  is  six  years  old  and  during  that  time  has  been  operated  under  care- 
ful, expert  supervision  and  excellently  full  records  kept.  It  is  therefore  one 
of  the  important  ones  of  the  country  to  the  sewerage  engineer  and  chemist- 
biologist.  During  all  of  last  year  the  sprinkling  filter  was  run  at  about  double 
rate  in  order  to  learn  how  long  it  would  serve  without  extension.  Deposits 
of  grit -from  combined  sewers  in  the  Imhoff  tanks  are  believed  to  have 
caused  foaming,  and  were  removed,  but  with  difficulty.  The  tanks  averaged 
98  per  cent  removal  of  settleable  solids — higher  than  previously  because  of 
skimming  and  keeping  slopes  and  slots  clean.  The  general  efficiency  of  the 
plant  was  good ;  the  final  effluent  was  always  non-putrescible  by  the  methy- 
lene blue  test.  Considerable  attention  was  paid  to  the  appearance  of  the 
grounds,  trees  and  shrubs  planted,  roads  surfaced,  etc.  The  total  cost  of  op- 
erating the  plant  was  $9.56  per  million  gallons,  or  30.3  cents  per  capita  served, 
not  including  the  cost  of  pumping  part  of  the  sewage  or  the  overhead  charges. 


The  sewage  treatment  plant  at  Fitchburg, 
Mass..  is  one  of  the  most  interesting  in  the  coun- 
try, chiefly  because  of  the  careful  and  scientific 
operation  which  it  receives  and  the  pains  which 
are  taken  to  detect  and  eliminate  any  features  of 
the  operation  which  tend  to  limit  the  efficiency 
that  it  is  possible  to  obtain  from  it.  The  plant 
was  described  quite  fully  in  Municipal  Journal  for 
September  17,  1914,  but  it  seems  desirable  to  brief- 
ly restate  the  principal  features  of  the  plant  as  a 
preliminary  to  a  report  on  last  year's  operation. 

In  both  the  preliminary  studies  and  the  prepa- 
ration of  the  final  plans  for  this  plant.  David  A. 
Hartwell,  who  is  commissioner  of  public  works 
and  city  engineer  of  Fitchburg.  was  in  charge, 
with  Harrison  P.  Kddv  as  consulting  engineer. 

The  plant  consists  of  five  rectangular  Imhoff 
*  tanks,  two  acres  of  sprinkling  filters,  four  circular 
secondary  settling  tanks,  and  about  four-tenths  of 
an  acre  of  sludge  drying  beds.  The  sludge  beds 
lie  slightly  higher  than  the  sludge  compartments 
of  the  Imhoff  tanks,  and  sludge  from  the  latter  is 
lifted  by  compressed  air  onto  the  beds.  In  reach- 
ing the  plant  the  sewage  passes  through  a  30-inch 
siphon  about  a  mile  long,  between  which  siphon 
and  the  tanks  is  a  30  x  15-inch  venturi  meter. 

Each  tank  is  31  feet  wide  by  90  feet  long  and 
contains  three  hopper  bottoms  which  are  7  feet 
6  inches  deep ;  the  total  depth  of  the  tank  being 


25  feet  11  inches,  or  24-feet  5  inches  to  the  top  ot 
the  sewage  in  the  sedimentation  compartments. 
The  sludge  compartments  were  calculated  for  a 
capacity  of  six  months'  sludge  accumulation. 

The  filters  are  223  feet  by  405  feet  and  the 
broken  stone  is  10  feet  deep  to  the  bottom  drain- 
age system. 

The  secondary  tanks  are  30  feet  inside  diam- 
eter with  vertical  side  walls  14  feet  9  inches  high 
and  conical  bottoms  having  a  depth  of  9  feet  3 
inches ;  giving  a  depth  of  liquid  in  the  tanks  of 
22  feet  9  inches.  The  filter  effluent  enters  each 
tank  through  a  vertical  pipe  in  its  center  with  the 
outlet  near  the  bottom  and  leaves  the  tank 
through  weirs  around  its  circumference.  The 
tanks,  are  designed  for  a  retention  period  of  one 
hour.  The  deposits  in  the  secondary  tanks  are 
pumped  back  into  the  Imhoff  tanks  to  be  digested 
with  the  crude  sludge  settling  in  such  tanks. 

The  cost  of  the  plant  was  about  $309,000,  in- 
cluding $25,000  for  the  land.  Four  per  cent  in- 
terest and  six  per  cent  sinking  fund  on  this  cost 
would  give  an  annual  charge  of  about  $31,000. 
The  plant  was  first  put  in  operation  in  October, 
1914,  but  all  the  parts  of  the  plant  were  not  in  full 
working  condition  until  June,  1915. 

The  report  of  Commissioner  Hartwell,  accom- 
panied by  that  of  Herbert  B.  Allen,  chemist  in 
charge  of  the  disposal  plant,  for  the  year  1919  is 
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of  interest  and  value  to  sewerage  engineers  and 
officials,  a  special  feature  of  interest  being  the 
cleaning  out  of  the  Imhoff  tanks,  the  reason  for 
it  and  the  information  obtained  thereby. 

IMH»tT  TANKS 

"Investigations  while  pumping  sludge  from  the 
Imhoff  tanks  seemed  to  indicate  that  there  was 
considerable  matter  in  these  tanks  that  was  not 
being  moved  or  lifted  by  the  air-lift.  As  none  of 
the  five  tanks  had  been  emptied  since  put  in  serv- 
ice in  October,  1914,  it  seemed  best  to  empty 
one  or  two  of  the  tanks  in  order  to  study  their 
condition."  Tanks  1  and  2  were  cut  out  of  service 
during  the  winter  of  1917-1918,  and  on  examina- 
tion to  discover  why  water  broke  through  to  the 
sludge  pipe  inlet  before  any  considerable  part  of 
the  sludge  had  been  removed  from  the  hopper,  it 
was  found  that  the  hoppers  were  nearly  full  of 
inert  solid  matter,  it  had  been  known  for  some 
time  that  grit  was  being  deposited  in  tank  number 
5,  as  evidenced  by  the  material  found  on  the 
slopes  of  the  sedimentation  compartments  and  the 
difficulty  encountered  in  starting  Jthe  flow  of 
sludge  in  the  end  hoppers  when  beginning  to 
pump.  It  was  accordingly  decided  to  clean  this 
tank  first  and  it  was  cut  out  of  service  on  April 
2  and  allowed  to  stand  with  a  view  to  securing 
complete  digestion  of  the  sludge  before  clean- 
ing it. 

It  was  decided  to  pump  sludge  from  time  to 
time  as  it  became  digested,  but  no  sludge  could 
be  lifted  from  the  end  hoppers,  although  it  was 
possible  to  do  so  from  the  middle  one.  I'pon 
applying  a  jet  of  water  from  a  1-inch  hose  that 
was  lowered  through  the  sludge  pipe  while  the 
compressed  air  was  on,  some  sand  and  pebbles 
as  large  as  small  plums  came  out,  together  with 
water  from  the  hose,  but  no  sludge.  The  tank 
was  then  pumped  down  to  the  sludge,  but  it  was 
found  impracticable  to  pump  the  sludge  with 
either  a  diaphragm  pump  or  a  pulsometer.  An 
attempt  was  made  to  pump  the  sludge  with  a 
(►•inch  Koerting  water  jet  eductor,  with  Siamese 
connection  to  two  lines  of  fire  hose  attached  to 
hydrants,  but  the  opening  was  found  to  be  too 
small.  Then  a  Hancock  ejector  with  an  opening 
of  about  l  '  j  inches  between  the  end  of  the  noz- 
zle and  the  outer  edge  of  the  discharge  tube  and 
a  2.3-inch  throat  was  purchased  and  worked  very 
satisfactorily  when  the  solids  were  flushed  into  it 
through  a  screen  of  1  j -inch  mesh. 

After  pumping  out  all  the  liquid  sludge  which 
would  flow  to  the  ejector,  solid  matter  remained 
in  hopper  number  1  which  was  calculated  to  have 
a  volume  of  145.1  cubic  yards.  The  matter  found 
in  hopper  number  2  was  calculated  at  92.7  cubic 
yards,  and  that  in  hopper  number  3  at  129.1  cubic 
yards;  making  a  total  volume  of  solid  matter  in 
the  three  hoppers  of  306.9  cubic  yards.  The  cost 
of  labor  involved  in  removing  this  material  by 
means  of  the  ejector  was  $232.90,  equivalent  to 
o3.5  cents  per  cubic  yard  removed.  The  end  hop- 
pers contained  large  proportions  of  grit,  including 
pebbles  and  cinders  of  considerable  size.  The 
middle  hopper  contained  comparatively  little  grit, 
but  the  material  \va>  quite  solid  and  den-e. 


Tank  number  5  was  put  into  operation  again  on 
September  17,  being  seeded  with  1.675  gallons  of 
sludge  from  tank  number  4,  and  good  gas  action 
was  apparent  on  September  20.  Scum  began  to 
form  immediately,  although  it  consisted  at  first 
very  largely  of  undigested  material. 

On  August  30,  tank  number  2  was  cut  out  of 
service,  the  liquid  matter  removed  and  afterward 
the  solid  matter  as  in  tank  number  5.  In  this 
tank  191.6  cubic  yards  of  solid  material  were 
found  in  the  first  hopper,  175  in  the  second  hop- 
per and  158.3  in  the  third  hopper;  making  a  total 
of  524.9  cubic  yards  in  the  tank.  The  cost  of 
labor  for  cleaning  this  tank  was  $231.48,  or  44.1 
cents  per  cubic  yard  of  solid  matter  removed. 
The  solid  matter  in  this  tank  was  practically  free 
from  grit,  but  was  sticky  and  pasty  in  consis- 
tency, which  condition  was  believed  to  be  largely 
due  to  the  presence  in  the  sewage  of  wash  water 
from  the  coating  room  of  a  paper  company,  which 
contains  lime,  casein  and  glue.  There  was  also 
nearly  a  cubic  yard  of  material  removed  by 
buckets,  most  of  which  was  concrete  which  had 
fallen  into  the  tank  when  repairing  chimneys  in 
1915.  This  tank  was  put  into  operation  again 
on  October  23. 

From  the  information  obtained  by  these  clean- 
ings, Mr.  Hartwell  concludes  that  it  would  be 
desirable  to  clean  one  or  two  of  the  Imhoff  tanks 
each  year. 

The  presence  of  so  much  grit  in  these  tanks  is 
undoubtedly  due  to  the  fact  that  a  considerable 
part  of  the  sewerage  system  of  Fitchburg  is  on  the 
combined  system.  AM  new  sewers  connected  with 
the  treatment  plant  are  laid  on  the  separate  sys- 
tem, and  some  of  the  old  ones  have  been  changed 
over  to  this  system  and  it  is  the  aim  to  carry  on 
this  change  to  the  separate  system  as  rapidly  as 
finances  and  circumstances  permit.  For  the  pres- 
ent, however,  it  is  necessary  to  operate  the  system 
with  this  handicap  of  the  introduction  of  storm 
sewage  and  its  accompanying  grit  and  other  street 
washings. 

The  Imhoff  tanks  we're  in  continuous  operation 
through  the  year  except  upon  five  separate  occa- 
sions totaling  3.33  days,  at  which  times  a  blow- 
off  from  the  siphon  to  the  river  was  wide  open 
for  the  purpose  of  drawing  down  the  Imhoff  tanks 
to  receive  secondary  tank  sludge  or  for  cleaning 
and  repairs.  This  blow-off  is  also  opened  par- 
tially during  times  of  excessively  high  storm  flow 
to  protect  the  tanks  from  an  undesirably  large 
amount  of  storm  water,  this  having  been  done 
fifty-three  times  during  1919,  generally  for  only 
a  few  hours. 

The  total  quantity  of  sewage  treated  by  the 
tanks  was  1.219.901,000  gallons,  or  an  average  of 
3,351.380  gallons  a  day.  The  computed  periods 
of  detention  of  sewage  in  the  tanks  ranged  from 
4  hours  and  5  minutes  in  May,  to  9  hours  and  30 
minutes  in  October,  with  a  minimum  rate  for  only 
24  hours  of  3  hours  and  48  minutes  on  March  26 
and  a  maximum  of  20  hours  on  October  12.  The 
flow  through  the  tanks  was  reversed  at  the  be- 
ginning of  each  monthly  period,  with  the  excep- 
tion of  the  beginning  of  April. 
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The  average  monthly  removal  of  scttleable 
solids  as  shown  by  the  Imhoff  glasses  varied  from 
96.02  per  cent  in  July  to  99.99  per  cent  in  Novem- 
ber, averaging  98.04  per  cent  for  the  entire  year. 
The  removal  of  total  suspended  matter  has  varied 
from  47.6  per  cent  in  April  to  84  per  cent  in  Sep- 
tember, averaging  66.5  per  cent  for  the  year.  The 
amount  of  total  dry  solids  removed  was  823.7 
tons.  In  addition  to  this,  62.1  tons  of  dry  solids 
were  added  in  the  form  of  sludge  pumped  from 
the  secondary  tanks,  making  a  total  of  885.8  tons 
of  dry  solids  deposited  as  sludge  in  the  Imhoff 
tanks. 

The  percentage  of  settleablc  solids  removed  was 
higher  and  more  uniform  than  in  previous  years 
on  account  of  more  careful  skimming  of  the  tanks 
and  keeping  the  slots  and  the  slopes  leading  to 
the  slots  in  a  cleaner  condition.  The  systematic 
flushing  of  the  surface  of  the  tanks  during  warm 
weather  also  tended  to  increase  the  percentage  of 
scttleable  solids  removed  and  at  the  same  time 
maintained  a  more  satisfactory  appearance  of  the 
tanks. 

The  grease  and  other  material  floating  on  the 
surface  of  the  tanks  was  removed  about  three 
times  a  week  on  the  average,  the  total  quantities 
so  removed  amounting  to  18.8  cubic  yards,  or  an 
average  of  1.4  cubic  feet  per  day. 

The  level  of  sludge  in  the  Imhoff  tanks  was  de- 
termined frequently  by  the  use  of  the  Pitcher 
pump  with  graduated  suction  hose  and  whenever 
the  sludge  was  found  to  be  too  near  the  slots  it 
was  lowered  by  pumping. 

The  gas  vent  chimneys  of  the  Imhoff  tanks 
have  been  gradually  disintegrating  above  water 
level  and  last  year  the  tops  of  six  of  them  were 
rebuilt  with  4-inch  brick  walls  washed  with  ce- 
ment grout. 

At  two  or  three  different  times  during  the  sum- 
mer when  sludge  digestion  was  most  active,  ex- 
cessive foaming  was  experienced  in  the  chimneys 
of  tanks  1  and  2.  making  it  necessary  to  apply  the 
huse  to  prevent  them  from  overflowing.  This 
foaming  was  attributed  to  the  large  volume  of 
secondary  tank  sludge  that  had  been  pumped  into 
these  tanks,  but  it  seems  probable  that  the  under- 
lying cause  was  the  restricted  capacity  of  the 
sludge  compartments  resulting  from  the  accumu- 
lation of  solid  inorganic  matter  in  the  hoppers 
which  could  not  be  removed  by  the  air-lift.  Early 
in  the  spring,  when  pumping  of  the  Imhoff  tank 
sludge  was  resumed,  it  was  found  that  the  sludge 
in  these  two  tanks  was  not  well  digested,  which 
probably  was  due  both  to  the  accumulation  of 
solid  matter  referred  to  and  also  to  the  large  vol- 
ume of  secondary  tank  sludge  which  was  pumped 
into  these  tanks.  The  warm  weather  which  fol- 
lowed soon  after  so  facilitated  sludge  digestion 
that  it  was  necessary  only  to  pump  out  a  com- 
paratively small  volume  of  undigested  sludge. 

The  dosing  tanks  were  cleaned  twice  during 
the  vear.  in  May  and  October,  a  total  of  7.8  cubic 
vards  of  sludge  being  removed  from  the  bottoms 
of  the  tanks.  The  apparatus  worked  well  except 
once  or  twice  when  it  was  necessary  to  flush  out 
the  air  pipes,  which  had  become  clogged  with 
growths. 


smSKUX..  FU.TKJtS 

The  trickling  filter,  or  sprinkling  filter,  received 
the  entire  Imhoff  tank  effluent,  except  on  four 
occasions  totaling  24  hours  while  tank  number  5 
was  being  pumped  down.  The  rate  of  treatment 
averaged  2,690,000  gallons  per  acre  per  day.  On 
November  30,  1918,  seven  distributing  lines  on 
one  side  of  the  filter  were  shut  off,  flushed  and 
drained,  and  this  portion  of  the  filter  was  allowed 
to  stand  idle  during  the  entire  year  in  order  to 
determine  whether  the  filter  could  operate  at  a 
rate  sufficient  to  accommodate  the  increase  in 
population  for  several  years  to  come.  This  re- 
duced the  working  area  from  2.108  acres  to  1.24 
acres,  and  the  computed  increase  in  load  was  ap- 
proximately 70  per  cent.  In  spite  of  this,  there 
was  no  material  increase  in  pooling  of  sewage  on 
the  surface  of  the  filter  or  in  accumulation  of  or- 
ganic growth,  and  nothing  was  done  to  the  sur-  / 
face  of  the  filter  except  loosening  the  top  stones 
during  the  winter  on  a  few  small  areas  where 
slight  pooling  was  in  evidence. 

Spiders  were  very  thick  about  the  filter  in  the 
early  spring,  but  during  the  remainder  of  the  sea- 
son neither  spiders  nor  flies  were  troublesome. 

The  total  number  of  full-size  nozzles  in  use 
during  the  year  was  265.  These  were  kept  clean 
even  more  thoroughly  than  before,  the  number  of 
cleanings  averaging  22.2  per  day.  The  increased 
frequency  w  as  due  both  to  more  careful  attention 
and  to  the  increased  volume  of  sewage  applied 
per  nozzle.  The  distributing  lines  were  drained 
and  flushed  three  times  during  the  year,  which 
operation  greatly  reduced  the  nozzle  clogging  and 
it  is  proposed  to  make  this  a  regular  practice  in 
the  future. 

The  unloading  of  the  solid  matter  stored  in  the 
filter  during  the  winter  months  began  about  April 
10,  earlier  than  usual  on  account  probably  of  the 
open  winter  and  early  spring.  The  rate  of  un- 
loading, as  computed  from  the  suspended  solids 
in  the  trickling  filter  effluent,  shows  that  the  max- 
imum unloading  occurred  during  the  week  end- 
ing May  29,  when  the  effluent  contained  a  total 
of  18,800  pounds  of  suspended  solids,  equivalent 
to  215  per  cent  of  the  average.  The  minimum 
quantity  of  suspended  solids  discharged  occurred 
(luring  the  two  weeks  ending  December  12th, 
when  it  was  40  per  cent  of  the  average. 

Ow  ing  presumably  to  the  increased  load  on  the 
filter,  its  efficiency  was  slightly  less  than  for  the 
preceding  year.  The  average  flow  treated  was  20 
per  cent  greater  than  for  the  preceding  year  and 
the  area  was  reduced  41  per  cent.  This  resulted 
in  an  increase  in  load  which,  measured  by  the  dif- 
ferent constituents,  ranged  from  98  per  cent  to 
184  per  cent.  In  spite  of  this,  the  effluent  has 
been  very  satisfactory  and  all  daily  samples  of 
the  final  effluent  has  heen  found  stable  by  the 
methylene  blue  test,  for  the  full  period  of  four- 
teen days. 

SECONDARY  TANKS 

In  April,  a  T  and  valve  were  inserted  in  the 
sludge  pipe  in  each  of  the  secondary  tanks,  per- 
mitting the  removal  of  the  liquid  matter  down  to 
the  top  of  the  conical  bottom  before  beginning 
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pumping  of  the  sludge.  This  did  away  with  the 
pumping  of  30,000  gallons  of  top  water  when 
cleaning  the  tank,  and  the  sludge  without  the  ad- 
mixture of  this  top  water  settles  more  readily 
when  pumped  to  the  Tmhoff  tanks.  This  mate- 
rially reduces  the  cost  of  operation  of  cleaning 
the  tanks.  In  cleaning  the  tanks,  sludge  is 
pumped  from  the  bottom  of  the  cone  until  water 
appears  at  the  pump :  then,  using  the  new  T.  the 
water  is  drawn  down  to  the  top  of  the  conical 
bottom ;  finally,  the  remainder  of  the  sludge  and 
water,  together  with  that  used  in  washing  down 
the  tank,  is  pumped  to  the  Imhoff  tank.  The 
secondary  tank  is  then  put  into  operation  again. 

During  the  mild  winter  of  1918-191°  very  little 
trouble  was  experienced  with  the  formation  of  ice 
on  the  surface  of  the  tanks. 

The  total  quantity  of  sludge  removed  from  the 
four  secondary  tanks  during  the  year  was  360,- 
078  gallons,  containing  93.28  tons  of  dry  solids, 
of  which  62.07  tons  of  dry  solids  was  pumped  to 
the  Imhoff  tanks  for  digestion.  The  specific  grav- 
ity of  the  sludge  varied  from  1.007  to  1.035.  aver- 
aging 1.020.  The  percentage  of  solids  in  the 
sludge  varied  from  4.07  to  7,  averaging  6.11.  The 
percentage  of  organic  matter  in  the  total  solids 
ranged  from  45.26  to  48.19,  averaging  47.12. 

sl-UHiE  BEl>S 

During  the  year  the  eleven  sludge  drying  beds 
received  499,585  gallons  of  sludge,  containing 
234.77  tons  of  dry  solids.  They  were  cleaned 
from  three  to  five  times  each  and  there  was  re- 
moved from  them  944.06  cubic  yards  of  dried 
sludge.  In  addition,  913.140  gallons  of  sludge 
containing  406.01  tons  of  dry  solids  were  pumped 
to  a  low  area  known  as  bed  number  12. 

The  sludge  pumped  during  the  early  part  of  the 
-ummer  had  a  slight  undigested  odor  which  is 
explained  by  the  condition  of  the  tanks  as  de- 
scribed above.  The  sludge  as  removed  from  the 
drying  beds  has  varied  in  percentage  of  total 
soiids  from  26.40  to  93.30,  averaging  54.25 :  and 
the  organic  matter  ranged  from  36,21  to  54.62, 
averaging  44.98.  The  weight  of  dry  sludge  has 
varied  from  1.006  pounds  to  1,735  pounds  per 
cubic  yard,  averaging  1,422.  Mr.  Allen  states  that 
it  will  be  necessary  to  increase  the  sludge  bed 
area  at  least  50  per  cent  in  order  to  handle  all 
of  the  sludge  from  the  Imhoff  tanks,  including 
that  from  the  secondary  tanks. 

EFFICIENCY  OF  THE  TRF.ATMF.NT 

The  report  gives  weighted  average  monthly 
analyses  of  sewage  and  effluents  for  the  year,  and 
averages  for  the  entire  year.  Analyses  were  made 
from  sterilized  weekly  composites  of  daily  sam- 
ples taken  hourly  between  7  a.  m.  and  6  a.  m., 
sulphuric  acid  and  formaldehyde  being  used  as 
sterilizing  agents. 

Free  ammonia  was  increased  5.02  per  cent  from 
crude  sewage  to  Imhoff  tank  effluent,  and  was  de- 
creased 57.4  per  cent  from  Imhoff  tank  effluent 
to  sprinkling  filter  effluent,  with  no  further  de- 
crease in  the  final  effluent.  The  dissolved  albumi- 
noid ammonia  was  increased  1.6  per  cent  between 
crude  sewage  and  Imhoff  tank  effluent  and  was 


decreased  47.9  per  cent  between  Imhoff  tank  ef- 
fluent and  sprinkling  filter  effluent,  and  a  further 
4  per  cent  between  the  latter  and  the  final  effluent. 
Suspended  albuminoid  ammonia  was  decreased 
54.8  per  cent  between  crude  sewage  and  Imhoff 
tank  effluent,  a  further  38.1  per  cent  between  Im- 
hoff tank  effluent  and  sprinkling  filter  effluent, 
and  a  further  29.5  per  cent  between  the  latter  and 
the  final  effluent,  Nitrites  in  the  crude  sewage 
averaged  .076  parts  per  million,  .167  in  the  Imhoff 
tank  effluent,  .23  in  the  sprinkling  filter  effluent 
and  .248  in  the  final  effluent.  Nitrates  increased 
from  .728  in  the  crude  sewage  to  7.119  in  the 
sprinkling  filter  effluent  and  7.270  in  the  final  ef- 
fluent. Chlorine  averaged  62.1  in  the  crude  sew- 
age, and  62.2  in  each  of  the  several  effluents.  Ox- 
ygen consumed  (  total,  digested  thirty  minutes  in 
boiling  water)  averaged  143  in  the  crude  sewage, 
89.7  in  the  Imhoff  tank  effluent.  58.4  in  the  sprink- 
ting  filter  effluent  and  52.6  in  the  final  effluent. 
The  total  residue  on  evaporation  averaged  576 
parts  in  the  crude  sewage,  413  in  the  Imhoff  tank 
effluent.  351  in  the  sprinkling  filter  effluent  and 
334  in  the  final  efflenut ;  304  parts  of  the  last  being 
dissolved  and  30  parts  suspended. 

Taking  the  complete  plant,  from  crude  sewage 
to  final  effluent,  the  free  ammonia  was  reduced 
55.3  per  cent,  dissolved  albuminoid  ammonia 
49.2  per  cent,  suspended  albuminoid  ammonia  80.3 
per  cent,  oxygen  consumed  <>3.2  per  cent,  residue 
on  evaporation,  total  42  per  cent,  dissolved  9  per 
cent,  suspended  87.6  per  cent. 

r.RIT  CHAMBERS  ANI>  SiHET.XS 

There  are  two  prit  chambers  along  the  line  of 
the  intercepting  sewer  used  to  intercept  sand  and 
grit  and  prevent  its  reaching  the  inverted  siphon 
and  the  treatment  plant.  These  chambers  were 
cleaned  five  times  during  the  year  and  there  was 
removed  from  them  243.87  cubic  yards  of  mate- 
rial. In  addition,  there  was  removed  37.1  cubic 
yards  of  ^rit  at  the  grit  chamber  in  the  pumping 
■station.  At  the  upper  end  of  the  siphon  is  a 
siphon  chamber  and  in  this  a  screen  intercepted 
28  cubic  yards  of  screenings  during  the  year, 
while  a  screen  in  the  pumping  station  removed 
7.8  cubic  yards.  The  cost  of  removing  and  dis- 
posing of  the  screenings  from  the  grit  chambers 
averaged  $3.89  per  cubic  yard.  The  material  re- 
moved apparently  contained  a  smaller  percentage 
of  organic  matter  than  in  previous  years,  being 
less  offensive  in  odor.  The  material  removed  was 
dumped  upon  low  land. 

The  siphon  chamber  screen  is  in  the  form  of  a 
rack  with  openings  \>%  inches  wide.  It  is  raked 
twice  a  day  and  the  screenings  disposed  of  by 
burying  in  the  ground.  The  total  cost  of  caring 
for  the  screen  and  disposing  of  the  screenings 
averaged  S6.52  per  cubic  yard  of  screenings 
removed. 

FirMPING  PLANT 

The  sewage  from  the  South  Fitchburg  district 
has  to  be  pumped  to  the  siphon  line,  and  two  cen- 
trifugal pumps  are  used  for  this  purpose.  Prior 
to  June  1  the  cost  of  operating  and  maintaining  a 
pumping  station  was  charged  against  the  treat- 
ment plant,  but  after  that  it  was  charged  to  the 
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sewer  maintenance  account.  During  the  six 
months  ending  .May  31.  the  total  cost  of  operating 
the  pumps  was  $2',238.34,  of  which  power  and  re- 
pair to  pumps  cost  $1,271.33,  supervision  and 
raking  of  screen.  $40.86;  removal  of  grit,  $240.57; 
and  overhead.  $685.58.  With  the  construction  of 
storm  water  drains  in  this  district  the  cost  of 
power  for  pumping  was  greatly  reduced.  The 
grit  chamber  was  constructed  in  August,  along 
with  some  other  improvements,  and  since  then  the 
pumps  have  been  more  efficient,  and  it  is  expected 
that  the  efficiency  and  economy  of  operation  will 
be  further  increased  by  the  proposed  elimination 
from  the  sewage  of  large  quantities  of  wash  water 
from  the  paper  plant  containing  lime,  casein  and 
glue.  These  pumps  work  most  efficiently  at  the 
normal  flow  of  four  to  six  million  gallons  a  day, 
the  efficiency  decreasing  if  the  flow  falls  below 
or  rises  above  this  rate. 

(  AU  or  i;ki)i;si>s 

Considerable  attention  has  been  paid  to  im- 
proving the  appearance  of  the  grounds  in  which 
the  plant  is  located.  During  the  months  of 
April  and  May.  1919,  the  Park  Department 
trimmed  all  of  the  shrubs  about  the  grounds, 
spraying  with  lime  and  sulphur  those  which 
showed  signs  of  blight,  set  out  rock  maples 
to  take  the  place  of  those  that  had  died,  and  put 
in  a  few  Norway  spruces  on  the  drive  leading  to 
the  Imhoff  tanks.  Most  of  the  shrubs  and  trees 
set  out  in  previous  years  are  stitl  living.  During 
the  year  the  roads  were  all  cleaned  once  and  the 
weeds  removed  an.und  the  shrubs.  The  roads 
leading  to  and  about  the  plant  were  coated  with 
Tarvia  and  sand  in  the  fall  of  191°  and  needed 
no  further  attention.  During  the  year  the  fences 
bordering  the  main  roadway  were  painted. 

<II-T  OP  IIPKHATION- 

The  totat  cost  of  operating  the  sewage  treat- 
ment plant  I  exclusive  of  the  pumping  station  by 
which  low-level  sewage  is  lifted  to  the  plant  )  was 
Sll,59d.07.  equivalent  to  $9.56  per  million  gallons 
of  sewage  treated,  or  to  30.3  cents  per  capita 
served.  This  is  materially  greater  than  in  1918, 
partly  because  of  the  increased  cost  of  labor  and 
material  but  principally  owing  to  the  cost  of  the 
cleaning  of  the  Imhoff  tanks  and  repairs  and  im- 
provements made.  [This  docs  not  include  the 
$31,000  interest  and  sinking  fund  expenses  for  the 
plant  as  estimated  in  the  opening  paragraphs  of 
this  article.)  This  total  cost  is  divided  as  follows: 

Grit  chambers,  $1,340.80.  Siphon  chambers, 
$263.82.  Tmhoff  tanks.  $5,222.20.  Sludge  beds, 
$1,026.60.  Trickling  filter,  $1,899.04.  Secondarv 
tanks,  $1,843.61. 

The  cost  of  operating  the  several  subdivisions 
of  the  plant  is  divided  in  the  accounts  as  follows: 
Imhoff  tanks— cleaning  and  repairs.  $838.70:  re- 
pairing and  power  for  pumping,  $1,026.22;  watch- 
ing and  sampling,  $1,757.60;  and  overhead,  $1,- 
599.68.  Trickling  filter — repair,  $443.49;  watch- 
ing and  sampling,  $873.80;  overhead,  $581.75. 
Secondary  tanks — repair  and  power  for  pumps, 
$101.75;  watching  and  sampling,  $873.80;  im- 
provements. S303.36;  overhead,  $564.70.  Sludge 


disposal  -  cleaning  beds,  $712.35  ;  other  charges, 
$314.25. 

Classifying  the  maintenance  accounts  in  an- 
other way,  the  expenses  are  given  as  follows: 
Administration,  $760.75  ;  laboratory,  $988.43 ;  grit 
and  siphon  chambers.  $1,1 12.75 ;  Imhoff  tanks, 
$3,622.52;  trickling  filters.  SI. 3 17.29;  secondary 
tanks,  $1,278.91:  sludge,  beds,  $712.35;  care  of 
grounds,  $920.76;  pumping  station,  $1,552.76; 
supplies,  $134.67  miscellaneous  repairs  and  ex- 
penses, SI, 433.22. 

The  Miles-Acid  Process 
on  Tannery  Waste 

By  EL  S.  Dorr* 

The  author,  in  a  paper  before  the  American 
Society  for  Municipal  Improvements,  tells 
of  an  apparently  successful  test;  with  by- 
products valued  at  $300  per  million  gallons 
of  waste  water. 


In  June.  1916,  a  sample  of  tannery  waste  was 
submitted  to  the  Miles-acid  process.  The  sample 
was  very  high  colored  and  was  heavily  charged 
with  organic  and  mineral  matter,  6,449  pptn,  of 
which  4,8<>6  were  mineral  and  1,583  organic  and 
volatile.  Upon  the  application  of  sulphur  diox- 
ide the  waste  cleared  in  about  five  minutes  and 
was  well  settled  in  half  an  hour.  The  dark  black- 
ish-red color  was  bleached  to  straw  color,  the 
S  (>:  used  was  at  the  rate  of  860  ppm  (7,167  lbs. 
per  mgi.  Probably  900  ppm  (7,500  lbs.  per  mg) 
would  be  advisable  to  secure  sterility  Bacterial 
reduction  was  not  noted. 

The  odor  was  completely  killed. 

The  reduction  in  the  organic  and  volatile  mat- 
ter, including  suspended  solids,  was  50  per  cent. 

The  precipitated  sludge  was  at  the  rate  of 
about  4  tons  (dry)  per  million  gallons  with  a 
grease  content  of  16.88  per  cent  and  ammonia  con- 
tent of  7.50  per  cent  in  the  undegreased  and  9 
per  cent  in  the  degreased  sludge.  In  pounds 
the  amounts  are  6,640  lbs.  degreased  sludge,  or 
fertilizer  material,  and  1,360  lbs.  grease. 

The  fertilizer  with  9  per  cent  ammonia  at  $7.50- 
per  unit  (value  of  tannery  tankage  in  August, 
1920)  would  be  worth  $67.50  per  ton,  or  3.3  tons 
would  be  S222.75  per  million  gallons. 

The  grease  at  the  prices  assumed  in  the  New 
Haven  investigation  (and  tannery  grease  is  prob- 
ably worth  more)  would  be  worth,  at  5  cents  per 
pound.  $68  and  at  8  cents  per  pound  $108.80  per 
million  gallons.  So  that  the  total  value  of  grease 
and  fertilizer  would  run  from  $290.75  to  $331.55 
per  million  gallons  treated,  according  to  the  qual- 
ity of  the  grease.  (The  free  fatty  acids  were  48 
per  cent,  percentage  of  unsaponifiable  was  not 
determined.) 

On  the  other  hand,  the  cost  of  operation  would" 
be  high.    About  five  times  as  much  acid  would  be 
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required,  and  twenty  times  as  much  sludge  per 
million  gallons  would  have  to  be  handled,  as  at 
the  Boulevard  sewer  in  New  Haven.  The  cost 
of  operation  at  that  outlet  was  reckoned  at  $20,9S 
per  million  gallons,  of  which  510.74  was  for  acidi- 
fication, as  the  flow  was  not  large,  about  6,000,000 
gallons  per  day.  The  Xew  Haven  figures  may 
be  taken  as  a  basis  for  estimating  the  probable 
cost  of  handling  tannery  waste.  Correcting,  in 
the  ratios  indicated  above,  for  the  heavier  tannery 
waste,  the  cost  per  million  gallons  would  be 
$161.22. 

The  values  of  the  products  have  been  figured 
above  at  from  §291  to  $331  per  million  gallons 
treated.    The  estimate  therefore  shows  a  surplus 


<>f  values  over  costs  of  $130  to  $170  per  million 
gallons. 

In  view  of  the  fact  that,  so  far  as  the  writer  is 
aware,  no  revenue  has  been  obtained  from  tan- 
nery wastes,  but,  on  the  contrary,  they  arc  a 
source  of  expense  for  disposal,  it  would  seem  that 
this  process  is  worthy  of  the  attention  of  tanners. 
In  addition,  the  facts  that  the  sludge  and  effluent 
are  inodorous,  that  the  color  is  so  bleached  that 
with  reasonable  dilution  it  would  not  be  notice- 
able except  close  to  the  outlet,  and  that  the  ef- 
fluent is  sterile  or  can  be  made  so  by  the  addition 
of  acid  (for  the  cost  of  which  there  is  ample  mar- 
gin between  values  and  costs)  should  still  fur- 
ther commend  it  to  attention  and  experiment. 


Huntington -Cold  Spring  Harbor 
Road  Construction 


Six  miles  of  20-foot  concrete  pavement  built  at  an  average  rate  of  350  linear 
feet  per  day  with  small  labor  force  and  special  equipment.  Materials  stored 
by  mechanical  plant  and  delivered  by  gravity  to  motor  trucks  carrying  mul- 
tiple batches  1  to  6  miles  to  load  concrete  mixer  direct. 


The  New  York  State  road  from  Huntington 
to  Cold  Spring  Harbor,  Long  Island,  has  a  stan- 
dard concrete  pavement  20  feet  wide  and  6  miles 
long,  built  under  the  direction  of  the  State  Kn- 
gineer  of  Highways  by  the  R.  \V.  S.  Corporation, 
contractor.  The  work  has  been  executed  with 
unusual  economy  and  rapidity,  largely  due  to  the 
«ood  judgment  and  liberal  policy  of  the  con- 
tractor, who  made  a  thorough  preliminary  study 


with  special  reference  to  the  use  of  improved 
equipment  for  expediting  the  work  and  reducing 
its  cost.  Suitable  and  up-to-date  plant  was  se- 
lected and  installed,  methods  were  determined, 
and  operations  were  scheduled  in  advance  of  the 
beginning  of  the  work,  which  has  been  carried 
nut  very  satisfactorily  in  accordance  with  the 
program. 

The  principal  features  have  been  the  mainte- 


UHX>MO'llVK  fllANK  W  ITH  (WTKKI'I  bUAR  TKAi'TIi  'X  EXCAVATING  BAND  PROM 
PIT  ANI>  I>KMVKI:|X<;  To  ll"ITKI:  <>K  r.Kl.T  iVXVKVdlt  KIl.UNli  KI.KVATKO  BIN. 


Google 


October  30,  IBM 


IT  15  Lie:  WORKS 


403 


nance  of  abundant  supplies  of  ag- 
gregate and  cement,  economical 
handling  in  storing  and  reclaiming 
it.  rapid  and  accurate  measurement 
and  delivery  of  material  as  used,  and 
transportation  of  multiple  batches 
by  motor  trucks  from  the  central 
storage  plant  to  a  large  mixer  so  as 
to  enable  it  to  maintain  unusual  con- 
tinuity of  operation. 

RUMM 

Broken  stone  from  Tompkins 
Cove  was  delivered  by  barges  to  a 
dock  at  Huntington,  where  it  was 
unloaded  by  a  50-foot  stiff-leg  der- 
rick boom  and  1-yard  clam-shell 
bucket  that  delivered  it  to  an  ele- 
vated storage  bin  of  20  yards  ca- 
pacity, which  was  kept  full  to  sup- 
ply the  constant  demand  of  the  con- 
crete mixer.  The  capacity  of  the  bin 
being  much  less  than  the  amount 
maintained  on  hand,  the  surplus, 
a*  unloaded  from  the  barges  was 
piled  on  the  ground  opposite  the  bin  and  re- 
claimed from  the  piles  and  loaded  into  the  bin 
b\  the  derrick,  which  performed  this  service  in 
otherwise  idle  time,  thus  practically  eliminating 
the  cost  of  rehandling,  and  making  the  entire 
quantity  stored  available  through  the  small  stor- 
age bins. 

A  sand  bank,  fortunately  located  adjacent  to 
the  dock,  was  excavated  by  a  !  .--yard  clam-shell 
bucket  operated  by  a  Hyers  locomotive  crane  with 
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a  50-foot  boom  that  excavated  the  bank  with  a 
face  about  50  feet  high.  As  the  capacity  of  the 
crane  was  considerably  greater  than  required  for 
the  daily  consumption,  it  was  only  operated  about 
1-3  of  the  time,  requiring  the  continual  services 
of  one  fireman  and  half  of  the  time  of  the  operator, 
who  also  ran  the  unloading  derrick. 

The  sand  was  delivered  by  the  clam-shell 
bucket  to  a  2-4-inch  belt  conveyor  150  feet  long 
driven  by  an  8*h,  p.  gasoline  engine  that  elevated 
the  sand  about  25  feet  and  delivered  it  into  a  20- 
yard  elevated  storage  bin  adjacent  to  the  stone 
bin. 

MKASVUm  AND  UMBUM 

Each  of  the  two  hopper-bottom  storage  bins 
was  provided  with  three  horizontal  bottom  slid- 
ing gates  placed  to  correspond  with  three  com- 
partments in  a  movable  measuring  box  mounted 
on  an  overhead  track  below-  the  bottoms  of  the 
bins. 

This  box  was  first  spotted  under  the  stone  bin 
and  received  simultaneously  three  18-cubic-foot 
I i.itches  of  Stone.  The  box  was  then  pushed  by 
hand  about  10  feet  to  position  under  the  sand  bin, 
which  similarly  discharged  into  it  three  9-foot 
batches  of  sand,  all  loaded  by  two  men  in  20 
seconds. 

An  automobile  truck  with  the  hotly  divided  into 
three  compartments,  corresponding  with  those  of 
the  measuring  box,  was  then  spotted  directly  un- 
der the  measuring  box  and  the  double  flap  bot- 
toms of  the  compartments  in  the  latter  were  sim- 
ultaneously opened,  delivering  the  sand  and  stone 
to  the  batch  compartments  in  the  truck.  The 
truck  was  then  taken  to  the  adjacent  cement  stor- 
age house  where,  from  a  platform  level  with  its 
top,  6  bags  of  cement  were  emptied  by  hand  into 
each  compartment.  In  this  way  each  truck  was 
loatled  with  materials  for  three  33-foot  batches 
of  1 :1J4:3  concrete 

A  fleet  of  8  Brock  way  3-ton  trucks  with  auto- 
matic dumping  bodies  hauled  all  of  the  materials 
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to  the  mixer,  from  1  to  6  miles  distant,  at  an  aver- 
age rale  of  about  150  yards  hauled  5  miles  in  8 
hours.  The  cement  was  loaded  into  the  trucks  by 
4  men  in  40  seconds  and  the  average  time  con- 
sumed in  loading  a  truck  with  stone,  sand  and 
cement  was  only  1 1  minutes.  At  the  loading 
plant  two  laborers  were  employed  in  the  sand  bin, 
two  to  operate  the  measuring  box  underneath  tin- 
storage  bin.  and  four  handling  the  cement,  be- 
sides the  two  derrick  firemen  and  the  machine 
operator  already  mentioned.  When  a  barge  of 
cement  was  unloaded  an  additional  force  of  six 
or  seven  men  and  a  small  gasoline  hoist  were 
required. 

mixim; 

Concrete  was  mixed  in  a  12-ton  Foote  machine 
mounted  on  a  multifoot  traction  having  two  10- 
foot  6-inch  x  14-inch  treads  which  reduced  the 


backed  up  and  deposited  their  contents  in  the  ele- 
vating charging  hopper  of  the  machine.  The 
three  batches  were  discharged  from  the  truck  in 
about  5  minutes  and  the  truck  withdrew,  leaving 
one  batch  in  the  drum  and  one  in  the  hopper. 

Each  truck  body  was  divided  into  three  batch 
compartments  by  two  vertical  transverse  parti- 
tions and  a  tail  board,  each  swinging  on  pivots  at 
the  upper  edge,  and  controlled  by  an  outside  latch 
and  lever  that  held  it  in  position  until  it  was  re- 
leased, when  the  weight  of  the  materials  opened 
the  gate,  which  automatically  returned  to  closed 
position  when  the  truck  body  was  lowered.  Usu- 
ally the  trucks  dumped  very  freely  without  help, 
and  only  require  to  be  scraped  occasionally  in 
very  wet  weather. 

The  concrete  was  finished  with  a  hand  roller 
and  with  a  belt.   As  soon  as  the  concrete  was  one 


ELEVATING   HOPPER   CHARGING   SECOND   BATCH   FROM   TRI  CK   IN  REAR 


load  on  the  surface  of  the  ground  to  about  1.000 
pounds  per  square  foot  and  enabled  the  machine 
to  advance  under  its  own  power  without  tracks 
or  platforms  and  to  run  over  grades  and  rough  or 
soft  ground.  Usually  the  machine  advanced 
about  15  feet  at  a  move,  which  was  made  in  1 
minute.  The  machine  was  driven  by  a  45-h.  p. 
Twin  City  4-cylinder  tractor  engine.  It  required 
only  a  single  man  to  operate  it.  The  ordinary 
time  for  mixing  was  about  1  minute  per  batch  of 
23  cubic  feet,  which  was  spouted  through  a  15- 
foot  chute  to  position  on  the  grade  and  spread 
ami  finished  by  hand.  The  machine  was  advanced 
about  every  4  or  5  batches  and  made  a  record  of 
225  cubic  yards  in  one  8-hour  day. 

The  mixing  machine  was  protected  by  a  bumper 
log  placed  on  the  ground  against  which  the  trucks 


day  old  it  was  covered  with  3  inches  of  earth  and 
kept  moist  for  one  week  by  use  of  a  hose.  W  ater 
for  the  mixer  was  pumped  from  a  lake  by  a  Do- 
mestic gasoline  pumping  unit  with  a  capacity  of 
i>0  gallons  per  minute,  which  delivered  through 
a  maximum  of  10.000  feet  of  2-inch  pipe,  and  for 
the  latter  part  of  the  job,  where  no  water  was 
available  from  city  supply,  worked  constantly  to 
fill  the  demand. 

At  the  mixer  two  men  were  employed  dumping 
trucks,  five  men  behind  the  mixer  placing  and  fin- 
ishing -crete.  three  men  on  forms,  two  men  on 
sub-grade,  one  man  operating  the  pump  and  two 
men  covering  and  wetting  the  finished  concrete. 

The  average  production  per  8-hour  day  was 
about  350  linear  feet  or  a  little  more  than  150 
cubic  vanK    The  best  dav's  run  was  4'M  linear 
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fcet  or  about  225  cubic  yards  in  8  hours.  On 
many  days  400  to  500  linear  feet  of  pavement 
were  made. 

HKM'AKATMIN   OK  SltB-C.R.UH: 

The  new  road  replaces  an  old  macadam  road 
18  feci  wide,  the  surface  of  which  was  first  broken 
up  with  a  scarifier  hauled  by  the  10-ton  Buffalo- 
Pitts  steam  roller  used  for  compacting  the  ground 
to  sub-grade.  After  scarifying,  the  ground  was 
loosened  by  a  road  plow  hauled  sometimes  by 
teams  and  sometimes  by  a  road  roller,  and  was 
excavated  to  a  maximum  depth  of  6  inches  by  six 
Mcanev  wheel  scrapers  hauled  by  teams  or  hauled 
sometimes  by  the  road  roller.  The  total  excava- 
tion amounted  to  about  4.000  yards,  most  of  which 


was  used  in  building  the  shoulders  of  the  new 
road.  The  concrete  was  placed  in  8-inch  Blaw 
steel  forms,  about  2,000  linear  feet  of  which  were 
used. 

The  work  was  commenced  in  April  and  finished 
about  the  first  of  August,  the  road  being  opened 
for  traffic  in  the  middle  of  August.  A  total  force 
of  21  men,  including  truck  drivers,  was  required 
and  the  work  was  rapidly  prosecuted  notwith- 
standing a  delay  of  15  days  due  to  several  truck 
drivers'  strikes  and  10  days  or  more  due  to  rainy 
weather  when  no  work  was  attempted,  thus  caus- 
ing a  loss  of  about  1  month  in  the  elapsed  time. 
Assistant  Engineer  Schultz,  in  charge  for  the 
State,  considered  it  the  most  rapidly  executed 
work  on  record. 


Norfolk  Emergency  Water  Connection 


This  Virginia  city  contracted  on  a  cost-plus  basis  for  laying  several  miles  of 
16  and  20-inch  pipe  to  connect  with  the  Portsmouth-Berkley  mains  across  the 
Elizabeth  river.  This  included  a  submerged  section  under  the  channel  of 
the  river,  the  method  of  laying  which  is  described  herein. 


Norfolk,  Vh..  is-  dependent  for  its  water  sup-  worked  on  a  plan  whereby  all  the  separate  water 

ply  on  surface  water  which  is  stored  in  a  number  suppl)  systems  of  Newport  News.  Hampton,  Old 

of  shallow  lakes  i»r  reservoir*.    During  the  war  Point  t'omfort,  Suffolk.  Portsmouth.  Berkley  and 

the  pre  war  population  of  Norfolk  of  about  50,000  Norfolk  were  to  be  connected  and  consolidated, 

was  more  than  doubled  and  its  water  supply  be-  dams  of  existing  reservoirs  raised  and  new  lakes 

came  insufficient.   Across  the  Elizabeth  river  was  lied  in,  and  when  the  armistice  was  signed  the 

Portsmouth,  and  this  city  had  a  considerably  government  had  spent  about  S2.500.000  on  this 

larger  supply  of  water.    All  of  the  cities  in  this  work,  mostly  on  the  Portsmou'b  side, 

section  were  considerably  affected  by  the  activi-  With  the  ending  of  the  war  the  government 

ties  of  the  War  Department,  and  that  department  dropped  this  work  and  put  it  up  to  the  city  to 
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solve  it>  water  ]>roblem,  which  remained,  as  the 
population  of  t lie  city  is  still  about  double  that 
before  the  war.  It  seemed  impossible,  however, 
to  solve  the  problem  in  the  way  the  government 
was  planning  because  the  different  cities  could 
not  get  together,  each  wanting  its  own  independ- 
ent water  system  or  else  a  combination  on  terms 
not  acceptable  to  the  others.  The  following  year 
a  prolonged  dry  spell  nearly  dried  up  Norfolk's 
sources  of  supply,  and  drinking  water  was  hauled 
into  the  town  in  new  tank  cars  borrowed  from  the 
Standard  Oil  Company.  Up  to  the  middle  of  Jan- 
uary of  this  year  nothing  had  been  done  except 
to  pray  for  rain. 

As  the  situation  had  grown  acute,  City  Engi- 
neer A  shimmer  secured  a  six  months'  permit  from 
the  Water  Department  to  run  a  pipe  line  from  the 
Portsmouth- Berkley  supply  main,  crossing  the 
Elizabeth  river  on  a  pile  trestle,  submerging  the 
channel  section  only,  and  connecting  it  with  the 
Norfolk  distribution  system.  Eor  constructing 
this  line,  he  purchased  from  the  War  Department 
about  25.000  feet  of  cast-iron  class  B  bell-and- 
spigot  pipe  which  the  department  had  purchased 
in  connection  with  camp  construction  work  in 
that  locality.  He  also  secured  from  the  city 
council  an  appropriation  of  $200,000  for  imme- 
diate use  in  securing  temporary  relief  and  an 
ordinance  calling  for  an  election  on  a  $6,000,000 
bond  issue  to  establish  a  larger  permanent  sup- 
ply for  the  city.  K.  H.  Porter,  who  had  just  com- 
pleted a  large  contract  for  the  government  at  the 
argiy  supply  base,  was  awarded  a  contract  on  a 
percentage  basis  to  rush  a  16-inch  and  20-inch 
cast -iron  pipe  connection  between  the  Norfolk 
distribution  system  and  the  supply  main  from 
Portsmouth  to  Herkley.  Alfred  l.ewald  had  been 
superintendent  of  sewer  and  water  construction 
for  Mr.  Porter  in  his  government  contract,  and 
he  described  the  construction  of  this  temporary 
connection  in  a  paper  before  the  Engineers'  Club 
of  St.  Louis,  of  which  he  is  a  member.  The  fol- 
lowing description  is  quoted  from  this  paper. 

"To  connect  the  Portsmouth  and  Norfolk  sys- 
tems, we  huill  a  booster  pumping  station  having 
two  direct  connected  electrically  driven  8-inch 
centrifugal  pumps  (which  the  city  already  had 
had  in  use  elsewhere)  and  connected  them  to  the 
Portsmouth- Herkley  supply  main  with  only  a 
three  hour  interruption  of  service  on  the  same. 
W  e  a1*o  laid  about  4  XV)  lineal  feet  of  16-inch 
class  B  bell-and-spigot  cast  iron  pipe  from  the 
booster  station  through  the  town  of  Berkley  to 
the  Elizabeth  river.  The  average  depth  of  this 
was  about  4  feet,  except  where  we  crossed  salt 
marshes  and  ran  the  pipe  on  cribbing  and  mud 
sills.  A  20-inch  cast-iron  pipe  was  then  continued 
across  the  river  on  a  wood  pile  trestle  we  had  pre- 
viously built  of  »i()-foot  piles,  tw  o-pile  bents  spaced 
about  P>  feet  apart.  This  trestle  was  built  para- 
llel to  and  on  the  down  stream  side  of  the  Nor- 
folk-Berkley draw  bridge.  Opposite  to  the  draw 
span  of  this  bridge  our  pile  trestle  was  discon- 
tinued and  the  20-inch  water  pipe  dropped  (as  I 
will  later  explain!  in  the  form  of  a  I"  to  the  river 
bed  about  30  feet  below.    In -this  way  the  pipe- 


line crossed  the  ship  channel  and  rose  again  to  a 
pile  trestle  which  led  to  the  Norfolk  shore.  After 
reaching  the  Norfolk  side,  due  to  a  great  many 
miscellaneous  obstructions,  such  as  the  Norfolk 
&  Western  Railroad  yards,  which  we  had  to  cross, 
sew  ers,  submarine  pow  er,  tcb-graph  and  telephone 
cables  and  gas  mains,  we  had  to  carry  our  cast- 
iron  main  to  a  greater  depth,  which  took  us  be- 
low high  tide  and  gave  us  the  obvious  additional 
trouble  of  righting  the  tide  water  which  poured 
through  the  oyster-shell-filled  ground  into  our 
ditch.  The  connection  to  the  Norfolk  mains  was 
then  made  with  a  minimum  interruption  of  serv- 
ice. The  length  of  the  20-inch  line  was  about 
l.o50  lineal  feet,  making  a  total  of  about  6,500 
lineal  feet  of  line. 

MNKINt;  CHANNU.  SPAN 

"1  will  now  describe  the  building,  launching  and 
sinking  of  the  U  section  of  the  line  for  the  channel 
span  which,  with  the  speed  of  construction,  were 
the  unique  features  of  this  work. 

"  The  bottom  of  the  t J  section,  including  the  two 
elbows  turned  upward  on  each  end,  was  joined, 
leaded  and  caulked  on  shore.  This  section  was 
176  feet  long. 

"  The  pipe  was  surrounded  by  a  timber  crib, 
made  up  of  two  continuous  beams,  one  on  either 
side  of  the  pipe,  whose  cross-section  was  12x24 
feet  These  beam*  w  ere  built  up  of  2  x  12-inch 
boards  laid  Hat.  breaking  joints  and  well  spiked 
together.  These  were  built  about  180  feet  long. 
Across  these  and  the  enclosed  pipe,  both  above 
and  beneath  them,  we  placed  6  x  6-inch  timbers, 
slightly  lapped.  Between  the  upper  and  lower 
<ix<»-ineh  cross-timbers  we  put  in  fillers  around 
the  pipe  and  tied  the  entire  section  of  the  crib 
and  pipe  together  by  means  of  1-inch  bolts  pass- 
ing through  the  ends  of  the  upper  and  lower 
cross-timbers.  These  cross-timbers  were  placed 
3  to  5  feet  apart  along  the  entire  length  of  the 
beam.  A  double  fjj-inch  cable  was  then  run  from 
end  to  end  of  the  V,  making  a  turn  around  each 
elbow  and  running  over  the  top  cross-timbers  of 
the  crib.  The  slack  in  the  cable  was  all  taken  up 
by  means  of  turnbuckles  provided  therefor.  The 
purpose  of  this  cable  was  to  act  partly  a>  the 
tension  member  of  a  truss  (the  tension  member 
being  on  top,  as  the  ends  of  our  crib  would  be 
slightly  heavier  due  to  the  riser  pipes  of  the  V), 
but  chielly  to  prevent  the  joints  being  blown 
apart  due  to  any  water  hammer  that  might  occur. 
In  addition,  we  carried  vertical  timbers  upward 
behind  the  riser  pipes  of  the  I'  from  the  crib  and 
knee-braced  to  it,  and  further  strapped  and 
blocked  the  elbows  and  risers  to  it. 

"\\  hen  this  had  been  completed  we  temporarily 
bulkheaded  the  open  ends  of  the  elbows  with 
boiler  plate  and  proper  fastenings,  and  tested  the 
line  to  'X)  pounds  water  pressure.  Einding  no 
leaks  or  weak  pipes,  we  removed  the  water,  re- 
placed the  bulkheads,  and  launched  the  crib  by 
jacking  it  out  uniformly  at  low  tide  on  ways 
previously  constructed.  The  next  high  tide 
floated  the  erib  and  pipe,  which  had  a  net  fnjnv - 
ancy  of  about  12  pounds  to  the  lunar  font  of 
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crib.  We  then  took  hold  of  the  crib  with  two 
derrick  lighters,  each  holding  it  with  a  tight  line 
on  cable  slings  previously  attached  to  the  crib, 
giving  us  tour  points  of  support.  The  outfit  was 
then  towed  into  position  in  the  channel,  where 
guide  piles  had  been  driven,  two  at  each  end, 
one  on  either  side  of  the  crib.  These  piles  helped 
to  hold  the  crib  in  place  against  the  tide  while 
sinking.  The  crib  was  entered  between  these 
piles  by  springing  the  tops  aside.  This  could 
easily  be  done,  the  '>0  toot  piles  having  only  about 
25  kit  penetration.  The  derrick  lighters  were 
kept  on  the  down  stream  side,  where  they  were 
anchored  and  lashed  to  the  bridge  fender  piles 
and  our  pile  trestle.  We  now  also  took  a  strain 
at  the  center  of  the  crib  on  a  previously  attached 
sling  with  the  pile  line  of  the  floating  driver. 
This  gave  us  six  points  of  support  for  the  crib 
white  sinking.  Hargcs  were  ready  at  either  end 
of  (he  crib  with  hot  lead  and  plenty  of  men, 
tools  ;tnd  materials.  W  e  now  removed  the  bulk- 
heads from  the  elbows  and  had  a  third  derrick 
lighter  place  the  first  sections  of  riser  into  them. 
After  these  pipes  were  strapped  and  bolted  to 
the  vertical  timbers,  and  the  joints  run  and 
caulked,  we  pumped  water  into  the  pipe  line  until 
the  bottom  of  the  l'  was  full.  Then,  slacking 
oil  a  little  at  a  time  on  all  three  rigs,  and  always 
keeping  the  base  of  the  V  level,  we  quickly  sank 
it  until  the  bells  of  the  first  riser  sections  were 
at  a  convenient  elevation  with  respect  to  the 
barges.  .After  this,  the  next  sections  were  placed, 
run  and  caulked  in  the  same  manner.  These 
last  joints  had  previously  had  short  sections 
leaded  and  caulked  into  them,  whose  approximate 
length  hail  been  determined  by  soundings.  The 
w  hole  was  then  easily  lowered  to  the  bottom.  We 
always  had  complete  control.  A  diver  was  ready 
in  case  of  trouble  to  make  an  examination,  but 
it  was  not  needed.  The  bottom  had  been  slightly 
leveled  off  with  a  clam  shell  bucket.  The  top 
elbows  were  now  placed  and  connections  made  to 
the  trestle  lines.  The  last  two  joints  before  join- 
ing the  I"  were  kept  above  the  trestle  to  allow 
for  settlement  of  the  C  Later,  chains  which  had 
been  fastened  on  either  side  of  and  at  each  end 
of  the  crib,  were  fastened  to  the  piles  to  prevent 
further  settlement  pulling  the  riser  section  apart. 
The  elbows  on  top  were  strapped  back  and  down 
to  prevent  their  being  blown  off.  Cluster  piles 
were  driven  around  the  risers  to  prevent  their 
being  hit  by  boats. 

"  1  he  channel  was  blocked  to  navigation  only 
oiu  hail  day.  ami  as  shipping  had  been  notified, 
it  caused  little  trouble.  The  clearance  for  ships 
above  our  pipe  line  is  about  23  feet  at  low  tide. 

"We  were  able  to  turn  water  into  the  Ports- 
mouth-Norfolk  connection  on  January  30.  just  17 
da\  s  after  being  awarded  the  contract.  The  last 
three  days  of  this  time  were  put  in  during  the 
long-prayed  for  rain  which  had  finally  arrived. 
*'ur  a\erage  force  was  about  350  men  and  the 

experience  cost  Norfolk  close  to  $100,000. 

"  The  ^overnineiit  and  city  officials  and  the  con- 
ir.ntor  ail  worked  harmoniously  and  deserve 
joint  credit  for  tiding  Norfolk  over  a  serious 
crisis."' 


Water  Consumption 
in  Waltham 

Per  capita  consumption  was  reduced 
nearly  one-fourth  in  a  year  by  pitotneter 
survey,  stopping  leaks  so  discovered,  and 
metering.  A  large  part  of  the  loss  was 
through  stuffing  boxes  of  underground 
valves. 


In  his  report  for  the  year  ending  January  31, 
1920,  Henry  F.  Beal,  city  engineer  and  superin- 
tendent of  the  Water,  Street  and  6e\ver  Depart- 
ment, gives  encouraging  reports  concerning  the 
reduction  of  water  waste  during  that  year  in 
Waltham,  Mass.  The  total  amount  pumped  for 
the  year  was  203  million  gallons  less  than  in  1918, 
decreasing  the  dailv  per  capita  consumption  from 
78.4  to  59.2  gallons. 

A  pitometer  survey  of  the  entire  distribution 
system  was  made  during  May  and  June,  and  in 
addition  7<i5  new  meters  were  installed,  making 
the  system  91.2  per  cent  metered.  It  was  expected 
that  still  further  reduction  in  the  waste  and  loss 
would  be  effected  by  continuing  the  repairing  of 
leaks  which  had  been  located  by  the  pitometer 
survey.  It  was  calculated  that  the  waste  of  water 
averaged  51.0  gallons  per  capita  per  day  in  1918, 
3h.8  gallons  during  the  first  half  of  1919,  and  29.6 
gallons  during  the  latter  half  of  1919.  The  waste 
(the  night  loss  being  taken  as  the  amount  of 
waste)  was  a  maximum  of  <>2  gallons  in  1913, 
when  25  per  cent  of  the  services  were  metered, 
and  decreased  gradually  to  43.7  gallons  in  1916 
with  53  per  cent  of  the  services  metered.  During 
the  next  two  years,  although  the  percent  of  serv- 
ices metered  increased  to  76.6  per  cent,  the  waste 
also  increased  to  5l.o  gallons.  That  this  increase 
was  due  to  leaks  in  the  system  rather  than  waste 
tto  a  considerable  extent  at  least)  is  indicated 
by  the  fact  that,  following  the  pitometer  survey 
and  the  repair  of  leaks  discovered  by  it,  the  loss 
was  cut  down  to  32.f>  gallons  per  capita  per  day. 
During  1919  the  average  daily  consumption  was 
1.952,100  gallons,  the  maximum  for  one  day  was 
2,477,900,  on  January  7.  and  the  minimum,  oil  Sep- 
tember 3.  was  1,677,200. 

Following  the  survey  of  the  system  in  May  and 
June,  the  Pitometer  Company,  under  date  of  June 
24  submitted  a  report  giving  the  following  facts 
and  conclusions : 

Water  is  supplied  to  the  system  by  two  pump- 
ing stations  drawing  the  supply  from  wells  and 
pumping  into  a  concrete  stand-pipe. 

The  distribution  system  comprises  61  miles  of 
mains  from  24  inches  to  2  inches  in  diameter. 

There  are  4.300  services. 

The  consumption  is  practically  all  domestic, 
business  and  public,  with  only  a  small  amount  of 
manufacturing;  under  which  conditions,  if  the 
system  were  fully  metered,  the  consumption 
should  be  as  low  as  in  the  neighboring  suburban 
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cities  of  the  Metropolitan  Water  District,  or  about 
45  gallons  per  day. 

The  survey  located  some  large  sources  of  loss, 
among  these  being  250,000  gallons  a  day  lost 
from  leaking  stuffing  boxes  of  underground 
valves.  Also  115.000  gallons  a  day  from  leaks 
discovered  brought  the  total  up  to  at  least  400,- 
000  gallons.  Watering  troughs  were  reported  as 
a  source  of  unnecessary  waste,  from  20,000  to 
35.000  gallons  per  day  being  used  at  each,  which 
was  considered  much  more  than  was  necessary. 
The  leakage  around  valve  stems  was  reported  by 
districts,  four  in  one  district  leaking  at  a  total 
rate  of  55,000  gallons  a  day,  four  in  another  dis- 
trict at  40,000  gallons,  three  in  another  district  at 
44,000  gallons,  and  twelve  in  another  wasting  120,- 
000  gallons  per  day. 

Two  6-inch  compound  met  its  were  found  to  be 
under-registering,  one  of  them  13  per  cent  and  the 
other  2V2  per  cent.  Other  large  meters,  24-inch 
and  12-inch,  however,  were  found  to  be  register- 
ing correctly.  Of  the  two  pumps,  one  was  found 
to  have  no  measurable  slip,  while  the  other  show- 
ing a  slip  of  7.5  per  cent. 


Comprehensive  Water  Development 

for  California 

A  plan  for  the  solution  of  the  water  problem  of 
northern  California  has  been  proposed  by  Col. 
Robert  B.  Marshall,  who  was  for  several  years 
connected  with  the  l".  S.  Geological  Survey. 
This  plan  was  proposed  in  March,  1*)19,  in  an 
open  letter  to  Governor  Stevens,  since  which 
time  Col.  Marshall  has  been  perfecting  the  details 
of  the  project  and  making  it  known  to  the  citi- 
zens, and  it  is  expected  that  it  will  be  presented 
next  winter  to  the  State  Legislature. 

The  plan  includes  the  construction  of  a  series 
of  storage  reservoirs  in  the  mountains,  with 
canals  on  both  sides  of  the  Sacramento  and  San 
Joaquin  valleys,  and  the  reclamation  of  all  avail- 
able land  in  these  and  adjacent  valleys,  estimated 
at  approximately  12  million  acres.  Cnder  pres- 
ent conditions  the  project  is  estimated  to  cost  be- 
tween 600  million  dollars  and  750  million  dollars, 
or  a  tax  of  about  $30  to  $60  an  acre  on  the  land 
reclaimed.  It  is  believed  that  it  would  add  to  the 
wealth  of  California  ten  or  fifteen  times  the  cost 
of  the  project,  while  an  equal  amount  would  be 
contributed  by  the  water  power  development  and 
industrial  stimulus.  It  would  also  solve  the  Sac- 
ramento river  flood  problem  and  provide  an  ade- 
quate municipal  supply  for  the  cities  around  San 
Francisco  bay,  Los  Angeles  and  even  more  dis- 
tant cities  for  the  next  one  hundred  fifty  years. 
City  Kngincer  M.  M.  O'Shaughncssy  of  San 
Francisco  approves  the  project,  referring  to  the 
fact  that,  owing  to  the  depletion  of  underground 
waters  in  Santa  Clara  valley,  the  well  water  con- 
dition there  is  serious,  while  the  orchards  will  be 
destroyed  unless  the  level  of  the  ground  water 
can  be  preserved.  He  writes  that  the  irrigation 
development  up  to  date  has  been  confined  to  ef- 
forts by  individual  corporations  and  a  few  local 
districts,  but  no  broad,  comprehensive  plan  has 
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been  considered  for  the  last  thirty  years  and  he 
believes  that  the  time  is  now  ripe  for  a  compre- 
hensive study,  including  storage  reservoirs  on 
both  higher  and  lower  levels,  hydro-electric  power 
possibilities,  canal  and  other  irrigation  distribu- 
tion, and  careful  estimates  of  the  amount  of  water 
available  in  the  different  localities.  Mr.  O'Shaugh- 
ncssy concludes  by  stating  that  California  can 
sustain  a  population  of  thirty  million  people  with 
the  proper  storing  and  distribution  of  the  water 
resources. 


To  Investigate  Elizabeth's  Water  Supply 

The  Rotary  Club  of  Llizabcth.  N.  J.,  on  Sep- 
tember 29,  < >ii  the  recommendation  of  a  committee 
which  had  previously  been  appointed,  adopted 
resolutions  stating  that  it  viewed  with  great  con- 
cern the  conditions  in  regard  to  the  water  supply 
of  that  city  (which  is  furnished  by  a  private  com- 
pany) and  that  the  mayor  and  city  council  be 

ged  to  take  immediate  action. 

The  committee  reported  that  for  some  time 
past  actual  shortage  in  the  supply  had  been 
avoided  only  by  borrowing  from  neighboring 
communities  and  because  of  the  abundant  rain- 
falls of  the  past  three  years.  Neither  of  these  can 
be  depended  upon  in  the  future,  and  immediate 
provision  is  necessary  to  guarantee  a  sufficient 
supply  to  the  city.  It  recommended  that  experts 
be  employed  to  advise  with  the  city  as  to  how 
the  condition  can  best  be  met.  The  water  com- 
pany has  stated  that  it  is  unable  to  finance  any 
scheme  for  an  increased  supply  and  it  was  there- 
fore suggested  that  the  city  either  purchase  the 
entire  plant  and  rights  of  the  Kli/abethtown  Wa- 
ter Company  or  that  it  finance  extensions  to  be 
made  by  that  company. 


Virginia  Highway  Statements 

The  Travelers'  Protective  Association,  Post  A, 
recently  asked  the  state  highway  commissioner  of 
Virginia,  G.  P.  Coleman,  to  publish  detailed  in- 
formation concerning  the  activities  in  his  depart- 
ment. With  this  end  in  view,  Commissioner 
Coleman  has  divided  the  state  into  sections  and 
has  announced  that  he  will  give  to  the  newspapers 
of  each  section  periodical  reports  upon  the  roads 
built  in  such  section. 

Sections  of  roads  in  the  state  system  which  have 
hitherto  been  improved  by  either  the  counties  or 
the  state  are  now  being  maintained  by  the  depart- 
ment from  the  automobile  fund,  but  75  per  cent 
of  the  roads  are  unimproved,  and  no  provision 
has  been  made  by  the  general  assembly  for  main- 
taining them.  Practically  no  funds  were  avail- 
able for  highway  work  until  the  fall  of  I'M''  and 
the  beginning  of  1920.  Cnder  the  previous  method 
of  road  building,  short  sections  of  highwavs  had 
been  built  here  and  there  but  not  connected  up, 
and  the  connecting  up  of  these  into  continuous 
routes  will  not  be  possible  until  funds  have  been 
provided  that  can  be  used  for  this  purpose. 
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Sewage  Treatment  Experience 

Experience  in  any  lino  is  the  best  teacher  when 
it  is  properly  apprehended  and  taken  advantage 
of;  and  tins  should  apply  to  sewage  Irealment  as 
1i>  other  matters.  Unfortunately,  in  the  United 
Stale*  experience  with  operating  sewage  treat- 
ment plants  has  probably  heen  the  hasis  of  less 
advance  in  the  science  and  art  than  has  that  ob- 
tained  in  experimental  plants.  And  yet  there  can 
lie  no  question  that  experience  in  the  former  could 
and  should  he  more  reliable  and  instructive  than 
knowledge  obtained  from  the  comparatively  short 


runs  of  testing  plants  of  temporary  construction, 
no  matter  what  their  size.  The  reason  for  this 
condition  of  affairs  is  that  so  few  sewage  treat- 
ment plants  are  in  the  charge  of  competent  men 
with  technical  knowledge  and  provided  wilh  suf- 
ficient assistants  and  opportunity  to  keep  accurate 
records  of  the  operation  of  the  plant  and  study  tin- 
effect  of  minor  variations  of  practice  in  operating 
it.  Too  many  plants  operate  without  any  man- 
agement whatever  that  is  worthy  of  the  name. 

One  of  the  few  exceptions  to  thi.s  is  the  Pitch- 
burg,  Mass.,  plant,  the  operation  of  which  during 
its  sixth  year  is  outlined  in  this  issue.  F.ach  year 
of  these  six  has  taught  the  superintendent  of  the 
plant  some  valuable  lessons  concerning  the  opera- 
tion of  Imltoff  tanks,  sprinkling  filters  and  others 
of  its  features,  which  information  he  has  gener 
ously  shared  with  others  through  his  annual  re- 
ports. Possibly  the  most  interesting  feature  of 
last  year's  experience  was  the  lessons  learned  con- 
cerning the  use  of  combined  sewers  for  collecting 
the  sewage  treated  by  the  plant,  which  sewers 
carried  considerable  grit  into  the  tanks  in  spite  of 
tilt-  tise  of  grit  basins  and  chambers  and  the  pres- 
ence of  a  long  inverted  siphon  in  the  main  outlet 
line  leading  to  the  plant  :  and  the  effect  of  this  col- 
lection of  grit  in  the  tanks,  including  the  appar- 
ent stimulation  of  foaming. 

When  every  plant,  large  and  small,  is  operated 
and  studied  with  as  much  care  and  skill  as  this 
one.  the  science  and  technique  of  designing,  build- 
ing and  operating  such  plants  will  advance  much 
more  rapidly  and  wisely. 


Hydraulic  Engineering 

Probably  at  no  previous  time  has  there  been  un- 
der discussion  anything  like  the  number  and  the 
magnitude  of  projects  involving  hydraulic  engi- 
neering as  at  the  present.  In  this  country,  the 
Federal  legislation  designed  to  promote  the  devel- 
opment of  water  power  throughout  the  country, 
and  the  dozen  or  more  projects  for  canals,  from 
the  modest  ones  limited  to  a  county  to  the  am- 
bitious project  for  bringing  ocean  steamers  by  the 
St.  Lawrence  canal  to  the  Great  Lakes,  are  fa- 
miliar to  all.  There  seems  to  be  a  similar  spirit  in 
European  countries  also,  as  well  as  in  South 
American  ones.  For  instance,  under  date  of  Oc- 
tober 24  the  "French  Commission"  (a  sort  of 
French  information  bureau  to  Americans)  an- 
nounces that  the  Commission  des  Forces  Hydrau- 
liquc  reports  nine  million  hydraulic  horse  power 
theoretically  available  in  France,  of  which  l,l<>5.- 
000  h.  p.  is  in  use  and  500,000  additional  is  being 
equipped,  while  six  million  more  should  be  utilizc-il 
within  the  next  fifteen  years,  when  I -Vance  would, 
il  was  estimated,  be  third  among  the  nations  in 
water  power  development.  The  British  informa- 
tion bureau  in  this  country  on  the  following  day 
announced  that  the  British  government  has  begun 
an  investigation  into  the  water  power  resources 
of  the  United  Kingdom  and  has  already  reported 
favorably  upon  nine  schemes  in  Scotland  aggre- 
gating 1H3,5()0  h.  p.  and  recommends  that  Fngland 
and  Wales  be  divided  into  water  power  districts 
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with  a  view  to  securing  the  best  development  of 
such  power. 

The  utilization  of  these  potential  powers  in- 
v< lives  both  promotion  and  engineering,  and  the 
indications  are  that  the  development  of  them  into 
realities  will  call  for  a  considerable  amount  of  en- 
gineering advice  and  supervision  during  the  next 
few  years,  furnishing  an  excellent  opening  for 
those  who  have  made  a  specialty  of  hydraulic 
engineering. 

C.onrrrtr  and  Bituminous  Pavements 
in  New  York  State 

I'mler  the  above  heading  an  article  appeared 
in  the  September  lKth  issue  of  I'rnt.M  Works 
giving  a  number  of  figures  relative  to  highway 
lettings  m  New  York  State,  the  significance  of 
which  appeared  to  be  chiefly  that,  although  the 
highway  commission,  in  a  report  published  the 
first  of  the  year,  estimated  that  the  cost  of  con- 
crete and  bituminous  macadam  pavements  would 
he  about  the  same,  bids  received  this  year  were 
considerably  lower  for  bituminous  macadam  than 
for  concrete;  and  also  that  there  is  more  difficulty 
this  year  in  obtaining  bids  on  concrete  than  on 
bituminous  macadam.  We  have  just  received  a 
letter  from  the  first  deputy  commissioner  of  the 
New  York  Slate  Highway  J  >cpartutcnt  comment- 
ing upon  this  article,  which  communication  we 
publish  below. 

The  writer  of  this  letter  cites  figures  for  four 
lettings  made  this  year,  for  some  reason  (which 
he  does  not  state)  omitting  all  reference  to  let- 
tings  held  on  May  5,  June  7  and  July  2,  and  in- 
cluding that  of  August  10.  the  figures  for  which 
were  not  available  to  us  w  hen  our  article  was  pre- 
pared. This  being  the  case,  it  is  rather  remark- 
able, not  that  Mr.  Sehultze's  figure  differ  from 
ours,  but  rather  that  there  is  so  much  similarity 
between  them. 

Taking  the  first  point,  that  of  cost;  his  figures 
show  that  the  average  of  the  low  bids  at  these 
four  lettings  was  $34,025  per  mile  for  concrete 
and  $18,S'»4  for  bituminous  macadam.  Disregard- 
ing the  two  completion  contracts,  the  bituminous 
macadam  averages  $24,330.  Making  allowance 
for  the  different  widths  of  pavements  as  closely 
as  the  figures  at  hand  permit,  it  appears  that 
the  concrete  pavements  averaged  about  15  per 
cent  wider  than  the  bituminous  macadam,  and 
adding  15  per  cent  to  the  bituminous  macadam 
price,  this  becomes  $27.9S0  per  mile,  which  is  still 
considerably  less  than  the  $34,925.  Consequently, 
the  figures  of  Mr.  Sehultze's  four  lettings  seem  to 
prove  the  same  point  brought  out  by  our  figures 
lor  all  six  lettings.  that  New  York  builds  bitumi- 
nous macadam  highways  for  much  lower  cost 
than  it  does  concrete. 

\s  to  the  other  point,  the  percentage  of  bitu- 
minous macadam  and  of  concrete  projects,  re- 
spectively, which  were  bid  upon  at  these  lettings, 
the  figure-,  based  upon  Mr.  Sehultze's  four  let- 
tings do  not  vary  considerably  from  ours  for  con- 


crete and  water-bound  macadam,  but  do  vary  for 
bituminous  macadam.  This  might  be  accounted 
for  by  the  figures  of  the  three  lettings  omitted, 
but  as  a  matter  of  fact  is  affected  considerably  by 
a  difference  between  his  figures  and  ours  for  the 
letting  of  of  March  IS.  which  we  are  not  able  to 
reconcile.  His  figures  show  21  projects  in  the 
letting  and  only  11  bid  upon.  In  the  issue  of 
iViti.n  Works  of  April  3  we  have  given,  as  re- 
ceived from  the  department,  bids  received  at  this 
letting  which  seemed  to  indicate  that  of  14  ce- 
ment concrete  contracts  offered,  8  were  bid  upon 
and  that  of  i>  bituminous  macadam  contracts  of- 
fered all  were  bid  upon,  instead  of  only  3,  as  given 
in  this  letter.  However,  the  matter  does  not 
seem  to  us  to  be  a  vital  one,  since  the  general 
statement  that  it  ha>  been  more  difficult  to  con- 
struct concrete  roads  lhan  bituminous  ones  dur- 
ing the  year  l''2()  is  borne  out  by  the  common  ex- 
perience of  highway  departments  and  municipal- 
ities throughout  the  North  Atlantic  states. 

As  to  the  thickness  of  the  pavement,  Mr. 
Sehultze's  letter  indicates  that  n)o>t  of  the  con- 
crete pavements  averaged  5 ' ••„•  inches  thick,  al- 
though occasional  instances  are  cited  of  those 
which  averaged  /  inches.  The  last  sentence  in 
our  article.  "  The  bituminous  macadam  is  under- 
stood to  be  13  inches  thick."  was  not  given  as  a 
positive  statement  because  we  did  not  have  fig- 
ures showing  definitely  the  thickness,  but  we  had 
been  informed  by  one  of  the  engineers  of  the  de- 
partment that  last  year  and  this  the  majority  of 
the  bituminous  macadam  pavements  .were  being 
made  13  to  15  inches  thick. 

In  view  of  the  above,  we  must  confess  that  we 
cannot  "appreciate  how  misleading  your  article  is 
as  to  the  comparison  costs  per  mile  " 

Kdilor.  Pi  in  n  \\(*k>, 

241)  \\.st  .tilth  Street.  New  York  City. 

iJear  Sir  ; 

Referring  t,.  your  article  in  the  Septerutier  IS,  1920.  is- 
sue of  Pi'M.ie  \V"kk>,  I  wish  to  call  your  attention  to  the 
following  facts,  making  s|H-rial  reference  to  your  cost  per 
mile  used : 

In  the  four  letting*  held-  hy  r he  New  York  State  High- 
way l)i'|>artim-tit,  the  following  tahle  shows  the  percentage 
of  total  mileage  hid  in  IK'.'O.  through  Aitgusi.  10.  luso,  let- 
ting; the  number  of  concrete  hituiniiioiis  anil  water-hound 
roads  in  each  letting  ami  the  mimlHrr  of  each  type  bid 
upon : 


Uuir, 


Mi'v<  Bi.f  .n      Mile-         Hi.!  ..ti    r.  of  Tuul 

Mllrjur  Bid  on 


i 


l*n.    *l  I'M  I  -I-'"-)  15  1.1 

M.ir    is                v.  •■<  1!  SJ  n 

Apr.    10                   S.o  ■>  IS  X  (4 

Aug.  iii             >.;i  i»  u 

T..i;.i  <»!-;<■  'Mi  .iJT 


^  — 


.:H.JI  5.J4 
17  <>S    to  TO 

11  «  A' 


2  ?  3 


0 


il 


Jl  HO  U«> 

l.'  AS  I) 

.12  hi  iai 

llKI  li  0 

4i  «7  77 


l.iliitiK  \...  "1  K...I.1-  ml-,  i i i .is         \.<  ..I  Kii.hU  But 

<.f  ('...A-.    K.l.  M-.      W    11       Cm,',     lilt    Nhie     W.  B, 


l.oi     Ml  14  i 

Mn    IS    !•  '.  1 

A  pi     If.    •'  I  1 

And    l  i   i  1  el 

T.  i.l    *i  1'  4 


■ 


Digitized  by  Google 


October  30,  1920 


PUBLIC  WORKS 


413 


At  four  construction  letting*  held  previous  to  September 
18,  1920,  by  the  New  York  State  Highway  Department  this 
>car  43  per  cent  of  the  mileage  of  cement  concrete  pave- 
ments offered  was  bid  upon.  47  per  cent  of  the  bitmtnnous 
macadam  mileage,  and  7T  per  cent  of  the  water-bound 
macadam.  There  were  40  cement  concrete  roads,  of  which 
211  were  awarded ;  13  bituminous  macadam  roads,  of  which 
7  were  awarded ;  while  bids  were  received  on  :i  out  of  4 
water-bound  roads. 

Averaging  the  engineer'*  estimate*  of  all  of  the  roads 
and  the  figures  of  the  lowest  bidder  for  each  contract 
awarded,  we  find  the  average  engineer's  estimate  per  mile 
for  concrete  on  the  40  roads  advertised  to  be  $35,919  per 
mile  and  on  the  l.">  bituminous  roads  to  be  $34,653.  The 
average  of  the  low  bids  on  the  20  concrete  roads  is  $34,925 
per  mile ;  on  the  7  bituminous  macadam  $18,894.  However, 
of  the  7  bituminous  macadam  contracts.  2  were  completion 
contract?,  with  71  |kt  cent  and  54  per  cent  approximately 
of  the  work  done  by  former  contractors.  Disregarding 
these  two  completion  contracts  and  averaging  the  low  bids 
of  the  5  new  bituminous  contracts,  the  cost  per  mile  is 
$24,330. 

In  the  January  30th  letting  the  engineer's  estimates  on 
concrete  showed  an  average  of  $33,245  (or  14  roads  and 
the  low  bids  on  6  contracts  averaged  $35,813.  In  the 
March  18,  1980,  letting  on  14  roads  the  average  was  $35,- 
714  for  the  engineer's  estimate  and  on  the  8  contracts  bid 
the  average  of  the  low  bids  was  $31,597  per  mile.  In  the 
April  16,  1920,  letting  on  9  concrete  roads  the  average  of 
the  engineer's  estimates  was  $38,752  and  for  the  3  roads 
awarded  the  average  of  the  low  bids  is  $39,234  per  mile, 
In  August  10,  1920,  letting  the  average  of  the  engineer's 
estimates  on  the  3  concrete  roads  was  $66,226  per  mile 
and  an  average  of  the  low  bids  on  the  3  roads  was  $66,158. 
Tin'  high  average  was  due  to  extra  wide  pavement  as 
shown  in  detail  later. 

The  average  cost  per  milt  on  concrete  and  bituminous 
macadam  cannot  be  compared  on  account  of  various  fac- 
tors differing  for  each  type.  For  instance,  in  the  January 
:h«Ii  letting,  .if  the  6  concrete  let,  2  were  Hi  feet  wide 
while  4  were  for  greater  widths  up  to  38  feet  wide  anil 
for  a  short  stretch  as  high  as  56  feet.  Tin-  bituminous 
macadam  widths  for  three  roads  lei  were  12,  14  and  16 
feet.  Multiplying  the  length  and  width  of  each  road  lor 
each  type  ami  dividing  by  the  total  length,  the  concrete 
roads  show  an  increase  in  width  of  approximately  18  per 
cent.  The  thickness  of  the  concrete  pavements  ran  5-6-5 
inches  parabolic  on  two  roads  and  6-8-6  inches  on  four 
and  all  were  reinforced.  The  thickness  of  the  road  metal 
for  bituminous  macadam  ranged  from  6  inches  to  13  inches. 

In  the  March  18,  1920,  letting  the  8  concrete  roads  let 


were  all  16  feet  wide  and  the  3  bituminous  macadam  roads 
were  14  feet  wide.    All  concrete  thicknesses  but  one  were 

5-  6-5  inches  and  all  were  reinforced  while  the  road  metal 
thickness  on  the  bituminous  roads  ranged  from  6  inches 
to  11  inches. 

In  the  April  16.  1920.  letting  the  3  concrete  Contracts  let 
were,  respectively,  16,  16  and  Ik  feet  in  width  and  the 
thickness  ranged  from  5-6-5  inches   for  the  smaller  to 

6-  7  St -6  inches  for  the  larger  width.  The  one  bituminous 
road  let  had  a  road  metal  thickness  of  11  inches  and  was 
14  feet  wide. 

In  the  August  10,  1920.  letting  the  3  Concrete  roads  let 
varied  from  16  feet  to  48  feet,  with  the  larger  percentage 
of  widths  over  16  feet.  The  thickness  ranged  from  6  inches 
minimum  to  8%  inches  maximum. 

The  article  in  Public  Works  in  the  September  18.  1920, 
issue  is  open  to  severe  criticism  principally  on  account  of 
the  unbalanced  comparison.  To  arrive  at  a  cost  per  mile 
of  concrete  roads  and  compare  same  with  a  mile  cost  of 
bituminous  road  of  lesser  width  gives  no  relative  com 
parison  and  sucli  miles  costs,  are  decidedly  untrue,  The 
average  of  the  thickness  on  the  7  contracts  awarded  pre 
vious  to  September  18,  1920.  is  under  11  inches,  and  in  no 
case  was  there  a  bituminous  macadam  contract  let  with  a 
road  metal  thickness  of  13  inches,  as  mentioned  in  the  last 
line  of  the  September  18th  article. 

With  the  above  information  at  hand,  you  can  readily  ap- 
preciate how  misleading  your  article  is  as  to  the  com- 
parison costs  per  mile. 

We  believe,  however,  that  Public  Works  has  no  desire 
to  give  other  than  the  true  information,  and  feel  sure,  upon 
receipt  of  the  above  figures  you  will  be  glad  to  correct  the 
impression  which  your  article  gives. 
Yours  very  truly, 
Statk  HlGHWAV  Commission, 
By  Paul  Schult/c. 
First  Deputj  Commissioner. 


The  A.  S.  M.  1.  St.  I  nn  1-  Convention 

It  was  our  intention  to  give  in  litis  issue  lite 
conclusion  of  uur  description  of  the  Si.  Louis 
convention  of  ihe  American  Society  for  Munici- 
pal Improvements,  but  iliis  is  prevented  by  the 
loss  of  the  manuscript  by  the  printer.  W  e  hope 
to  give  it  next  week  instead.  Below  we  reproduce 
a  photograph  of  the  exhibits  at  the  convention. 
The  arrangement  and  decoration  were  unusually 
effective. 


EXHIBIT  HAM.  or  THE  A.  S.  M.  I.  CONVENTION  IN  I'LANTEKS  HOTEL,  ST.  LOUIS 
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Hoisting  and  Conveying 
System  For  Heavy 
Trench  Work 

Equipment  installed  for  handling  large 
amount  of  heavy  materials  for  deep  open 
excavation  and  subway  construction 


Tin-  construction  of  the  luterborough  Subway 
System  iu  Manhattan.  Brooklyn  and  Ouccns 
Boroughs  presented  many  diverse  problems  of  en- 
gineering and  permitteil  llie  adaptation  of  various 
tvpcs  of  construction  plant  to  offset  the  dimin- 
ished and  high-priced  labor  supply  which  con- 
fronted  contractors  during  the  war. 

That  portion  of  the  subway  system  known  as 
the  Kastern  District  Section  in  Metropolitan  and 
Rush  wick  avenues.  Brooklyn,  was  constructed  by 
a  company  formed  of  a  combination  of  the  Mason 
&  Hanger  and  MacArthur  Bros,  firms.  Edgar  A. 
tiroves.  chief  engineer  of  Mason  &  Hanger  Co., 
was  in  charge  of  the  work  and  plant  layout. 

This  section  of  the  subway  joined  the  eastern 
portal  of  the  14th  street  tunnel  under  the  Hast 
river  and  consisted  principally  of  cut  and  cover 
work,  involving  an  average  excavation  of  approx- 
imately 50  feel.  It  wa>  necessary  to  excavate  the 
soil.  remov  •  it  to  the  waterfront  by  trucks  and 
handle  concrete,  steel  and  other  materials. 

A  svstciu  of  overhead  lateral  conveyors  was  de- 
vised and  installed  over  the  work,  dismantled  and 
re  erected  as  the  work  progressed.  This  system 
was  a  ramification  of  the  suspension  cableway 
plant  of  which  the  S.  Flory  Mfg.  Co.  was  the 
pioneer  builder  and  which  it  has  installed  on  many 
prominent  engineering  projects,  such  as  the  Kcn- 
sico  dam  and  <  iilboa  dam  of  the  Catskill  aqueduct. 
New  York  State  barge  canal,  etc. 

These  cotivevors  were  made  of  yellow  pine  tim- 
bers supporting  a  central  I  beam  track,  on  which 
a  troilcv  carriage  traveled,  the  conveying  rope  be- 
ing attached  to  each  end  of  carriage.  Two  sheaves 
were  placed  in  the  lower  portion  of  the  carriage 
'or  handling  the  hoisting  line  and  fall  block  with 
hook,  Knd-dump  buckets  were  used  to  handle 
rvavating  materials  from  the  cut  to  the  trucks 
and  concrete  from  the  mixers  to  the  job. 

Kach  of  the  four  plants  was  operated  by  a  50 
h.  p.  I  lorv  double  tandem  friction  drum  electric 
hoist  with  friction  and  brake  levers  arranged  in  a 
batten  alongside  of  controller.  The  hoists  were 
geared  for  a  traversing  speed  of  300  feet  per  min- 
ute, hoisting  on  a  two-part  Ink-  at  150  feet  per 
minute.  The  eonveyors  were  from  200  (o  ,W0  (eel 
lo"o  and  handled  loads  up  to  5  tons. 

The  plants  were  operated  continuous1  v  for  four 
wars,  at  times  for  24  hours  a  day.  The  cost  of 
repairs  on  the  four  hoists  for  the  entire  period 
d'd  not  CM,'  d  $200  and  the  contractors  state  thai 
the  machines  were  in  first-class  condition  at  the 
completion  of  the  work. 


Movable  Construction  Trolley  Line 

About  300  trains  per  day,  each  made  up  w  ith  ten 
10-yard  and  20-yard  side-dump  cars,  delivered 
24,000  yards  of  earth  and  rock  spoil  to  a  245-acre 
dump  yard  that  was  being  filled  in  to  a  maximum 
depth  of  <i0  feet  with  part  of  the  15,000,000  yards 
of  excavation  from  the  (Jueenstow  n-Chippevva 
power  canal  near  Niagara  Falls. 

The  spoil  was  hauled  about  two  miles  from  the 
center  points  of  the  canal  by  50-ton  electric  loco- 
motives on  standard  gage,  well-ballasted  double 
tracks  that  were  shifted  transversely  to  allow  the 
bank  to  be  built  out.  The  locomotives  were  op- 
erated by  a  trolley  line  supported  on  horizontal 
cantilever  beams  that  projected  7  feet  beyond  the 
faces  of  the  A-shape  towers  to  give  clearance  for 
excavating  machines  between  the  latter  and  the 
track. 

In  order  to  conform  to  the  varying  positions  of 
the  track,  the  towers  were  each  mounted  on  four 
Hanged  wheels  that  ran  on  short  sections  of  light 
track  which  were  taken  up  in  the  rear  and  laid 
down  in  advance  as  required. 


Grooved  Spikes 

Crip  spikes  0  inches  long  under  the  head  and 
•*s  inch  in  diameter  with  longitudinal  grooves 
making  four  slightly  twisted  wings  extending 
nearly  full  length,  have  been  tested  at  Columbia 
Cniversity  together  with  plain  spikes  and  screw- 
spikes  driven  into  solid  wood  and  also  into  '  J- 
inch  holes. 

Compared  with  a  cut  spike  driven  into  solid 
wood  as  100  per  cent,  cut  spikes  in  a  hole  develop 
''3. 1  per  cent,  grip  spikes  12l'.3  without  holes  and 
122.7  with  holes,  and  screw  spikes  with  holes 
172.9.  Various  woods  were  tested  and  maximum 
result  was  for  a  screw  spike  driven  in  a  hole  in 
white  oak  timber  that  developed  a  holding  power 
of  15,500  pounds.  The  next  hest  result  was  with 
grip  spikes  in  a  hole  in  white  oak  timber  develop- 
ing 11.KO0  pounds  against  10.300  pounds  in  the 
same  timber  without  a  hole.  The  cut  spikes  driven 
in  the  same  timber  with  a  hole  developed  8,700 
pounds  and  without  a  hole  V.020  pounds.  The 
poorest  result  was  for  a  cut  spike  in  a  hole  in 
l)oiiL'las  fir  developing  3,539  pounds. 

Additional  experiments  made  by  driving  the 
spike,  pulling  it  1  i  inch  and  then  repeating  the 
operation  twice  as  to  approach  the  condition  of 
track  spikes  that  worked  loose  and  are  re  driven, 
showed  that  the  grip  spike  was  2'»  per  cent  more 
efficient  than  the  cut  spike  and  that  the  screw 
spike  was  78  per  cent  better  than  the  cut  spike 
in  chestnut  ties. 

Deep  Foundation  Sheeting  Eliminated 

The  excavation  for  a  land  pier  of  the  seven 
span  highway  arch  bridge  over  the  Miami  river 
at  Hamilton  <  thio,  has  been  satisfactorily  ac- 
•^mnlishccl  bv  a  dragline  machine  without  r>- 
quiring  the  driving  and  pulling  of  steel  sheet 
piles  and  the  hand  excavation  and  direct  hoisting 
of  materials  often  involved  in  work  of  this  nature. 
The  28  x  i>2-foot  concrete  pier  has  a  footing  of 
150  wooden  foundation  piles,  cut  off  20  feet  below 
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water  level  in  the  adjacent  river.  The  soil  con- 
sists of  10  feet  of  river  gravel  and  4  to  8  feet  of 
clay  overlying  the  stratum  of  cemented  gravel  at 
the  bottom  of  the  excavation. 

As  there  was  plenty  of  available  room  and  no 
adjacent  structures  to  be  endangered,  no  attempt 
was  made  to  retain  the  sides  of  the  excavation, 
and  the  material  was  removed  by  a  class  14 
Bucyrus  machine  with  a  00-foot  boom  and  a  \  \'2- 
yard  bucket  working  under  water  that  dug  the 
pit  with  .the  required  bottom  dimensions  and 
with  side  slopes  of  about  1  on  2.  Although  this 
involved  three  or  four  times  as  much  excavation 
as  would  be  required  for  a  sheeted  pit.  the  total 
cost  was  less  and  the  work  was  more  satisfactory 
than  it  was  estimated  would  be  the  case  with 
sheeting  and  clamshell  or  hand  digging. 

After  the  excavation  had  been  completed,  the 
water  was  pumped  out  for  a  fortunate  rise  in  the 
river  at  about  the  same  time  brought  down  so 
much  sediment  that  the  flow  through  the  upper 
stratum  caused  it  to  silt  up  rapidly  and  the  seep- 
age into  the  pit  was  soon  diminished  50  per  cent. 
Xo  difficulty  was  encountered  in  keeping  the  pits 
dry  while  the  foundation  piles  were  driven  and 
cut  off,  forms  erected,  and  the  pier  concreted. 


Pay  on  Georgia  Highway  Work 

The  County  Hoard  of  Roads  sitting  at  Koine, 
(la.,  has  adopted  a  resolution  providing  that  la- 
bor on  road  work  be  paid  $2  a  day  and  $5  be 
paid  for  a  team  and  driver. 


Virginia  Appoints  Board  of  Examiners 

The  governor  has  made  the  following  appoint- 
ments to  the  Virginia  State  board  for  the  exam- 
ination and  certification  of  architects,  professional 
engineers  and  land  surveyors:  P.  M.  YY'infree,  en- 
gineer. Lynchburg;  James  F.  MacTicr,  engineer, 
Roanoke:  John  Kevan  Peebles,  architect,  Nor- 
folk ;  Fiske  Kimball,  architect,  L'niversity  of  Vir- 
ginia ;  YV.  C.  Xoland,  architect,  Richmond ; 
Thomas  M.  Kendall,  surveyor,  Lccsburg;  L.  B. 
Dutrow.  surveyor,  Petersburg;  YV.  D.  Tyler,  en- 
gineer, Dante;  C.  ti.  Massic,  Amherst.  At  the  or- 
ganization meeting,  held  September  17.  Mr.  Kim- 
ball was  elected  president  and  Mr.  Dutrow,  sec- 
retary pro  tern. 


Licensing  Engineers  in  North  Carolina 

The  Xorth  Carolina  Society  of  Engineers  is 
advocating  the  licensing  of  engineers  and  sur- 
veyors by  the  state  and  is  drafting  a  law  to  be 
presented  to  the  1921  session  of  the  legislature 
providing  for  a  board  of  examiners  to  issue  li- 
censes to  those  found  qualified.  It  is  proposed  to 
include  all  forms  of  engineering,  civil,  mechanical, 
electrical,  mining  and  others,  and  also  architec- 
ture. It  is  not  intended  that  it  shall  conflict  with 
the  state  laws  licensing  architects  and  public  ac- 
countants. 

One  of  the  strong  arguments  advanced  by  the 
engineers  for  this  law  is  that  similar  laws  already 


exist  in  eleven  states  as  to  engineers  and  eighteen 
states  as  to  architects;  and  if  this  number  should 
increase,  as  seems  possible,  incompetent  engineers 
who  arc  not  able  to  obtain  licenses  in  other  states 
will  naturally  concentrate  in  the  states  where 
such  licenses  are  not  required. 


Labor  Notes 

Inquiries  made  by  the  Industrial  Bureau  of  the 
Merchants'  Association  show  that  in  Xew  York 
City  factories  there  is  a  slight  surplus  of  un- 
skilled male  labor  and  a  marked  deficiency  of  fe- 
male labor  of  the  same  class.  It  is  reported  that 
common  laborers  are  more  abundant  than  at  any 
time  since  pre-war  days,  and  that  whereas  a  few 
months  ago  only  half  the  number  required  could 
be  secured  for  given  jobs,  now  all  can  be  ob- 
tained easily. 

This  condition  is  considered  partly  due  to  the 
extreme  high  prices,  which  have  caused  the  dis- 
charge of  many  male  workers.  The  shortage  of 
female  workers  is  attributed  partly  to  the  short- 
age of  immigration,  to  the  prejudice  against  fac- 
tory work,  and  largely  to  the  fact  that  the  high 
wages  paid  to  men  make  it  unnecessary  for 
women  to  work. 


The  exodus  of  Jews  from  Poland  has  been  in- 
creasing so  steadily  for  weeks  that  the  Polish 
Army  Office  predicts  that  it  will  soon  number 
more  than  250.000,  of  whom  most  arc  bound  for 
America. 


A  French  officer  attached  to  the  French  Mili- 
tary Commission  in  Poland  stated  that  his  gov- 
ernment has  adopted  a  policy  of  expediting  the 
departure  from  France  of  a  large  number  of  Jews 
going  to  America. 


Information  received  by  the  Immigration  De-. 
partmetu  indicated  that  as  soon  as  peace  is  of- 
ficially declared  between  the  United  States  and 
(iermany  hundreds  of  thousands  of  (ierman  immi- 
grants will  attempt  to  come  to  this  country  in  the 
steerages  of  all  Xew  York  bound  steamers. 


In  discussing  the  labor  and  wage  situation,  the 
"Industrial  Xews  Survey,"  published  by  the  Na- 
tional Industrial  Conference  Board,  says: 

"Although  no  general  tendency  toward  lower 
wages  has  yet  appeared,  there  is  a  noticeable 
trend  of  sentiment  that  recessions  cannot  long  be 
delayed. 

"Railroads,  at  several  important  terminal 
points,  announce  reductions  in  their  working 
force,  and  the  men  released  constitute  a  measur- 
able increase  of  labor  supply. 

"On  the  whole,  however,  unemployment  is  com- 
paratively light,  and  the  expectation  of  lower 
wages  that  is  voiced  here  and  there,  comes  from 
a  belief  that  the  peak  has  been  passed  in  the  cost 
of  living  and  in  speculative  profits,  and  that  the 
lower  range  of  profits  will  not  permit,  nor  the 
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lower  costs  of  living  necessitate,  the  present  high 
scale  of  wages  generally. 

"Steady  improvement  in  efficiency  of  labor  is 
reported  in  Mahoning  Valley  steel  industries; 
some  plants,"  the  report  says,  "are  operating  with 
20  per  cent  less  men  than  during  the  war,  and 
have  reached  a  pre-war  rate  of  production.  For- 
eign-born workers  who  went  to  Europe  during 
the  steel  strike  and  who  are  returning,  show," 
says  the  statement,  "a  decidedly  new  interest  in 
their  work." 

The  Employers'  Association  of  Detroit,  Mich., 
reports  that  during  the  week  ended  October  5th 
there  were  10.10K  workers  laid  off  in  the  factories 
of  that  city  and  953  added :  leaving  a  net  decrease 
of  9,155  for  the  week.  Present  working  force  of 
shops  included  in  report  is  1(16,953,  a  decrease 
since  April  1,  1920,  of  about  10  per  cent. 


Out  of  a  class  of  25  aliens,  22  were  recently 
graduated  in  Elizabeth.  N.  J„  and  presented  with 
diplomas  in  the  citizenship  course  conducted  by 
the  Sons  of  the  American  Revolution  under  the 
auspices  of  the  Young  Men's  Christian  Associ- 
ation. 


The  Japanese  Question 

Dislike  and  distrust  of  Japanese  immigrants  is 
becoming  stronger  and  stronger  on  the  Pacific 
coast,  especially  in  California,  where  violent  ob- 
jection is  being  made  not  only  to  the  arrival  of 
more  Japanese  immigrants  but  to  privileges  that 
have  been  accorded  to  those  already  here.  A  ref- 
erendum will  be  held  this  fall  to  determine 
whether  legislation  shall  be  enacted  preventing 
the  acquisition  of  land  by  purchase  by  Japanese. 
This  is  said  to  be  very  offensive  to  Japan  and 
even  assumed  by  some  to  endanger  diplomatic 
relations  between  America  and  Japan.  It  is 
charged  that  the  Japanese  wilfully  depreciate 
value  of  the  land  on  which  they  are  employed  or 
hold  leases,  so  as  to  purchase  it  below  value,  thus 
driving  out  American  owners  and  operators  and 
dishonestly  acquiring  their  property. 

The  prohibition  of  Japanese  immigration  is 
strongly  urged  and  has  been  taken  up  to  some 
extent  throughout  the  other  states  of  the  Union, 
from  nearly  all  of  which  there  have  come  an  un- 
usually large  amount  of  notices  on  this  subject, 
the  majority  of  which  are  opposed  to  the  Japanese. 
This  is,  of  course,  largely  through  sympathy  with 
the  Californians  and  through  the  efforts  of  the 
labor  organizations,  who  are  opposed  to  Japanese 
and  all  other  immigrants  who  may  tend  to  break 
their  monopoly  and  bring  wages  down  to  a  nor- 
mal level. 

Japanese  statesmen  have  proposed  the  appoint- 
ment of  a  commission  to  come  to  America  and 
confer  with  the  Federal  authorities  but  doubt  is 
expressed  whether  the  latter  will  accept  this  prop- 
osition. It  is  admitted  by  the  Japanese  that  the 
exclusion  of  immigrants  and  prohibition  of  alien's 
land  ownership  is  entirely  legal  and  does,  indeed, 
correspond  with  measures  that  the  Japanese  have 
already  taken  with  respect  to  citizens  of  foreign 
nations,  including  the  United  States. 


Paving  Mixer  Delivers 
440  Four-bag  Batches 
in  91  Hours 

Record  made  laying  779  lineal  feet  of 
16-foot  by  8-inch  concrete  pavement 
in  one  shift  with  32  men. 


A  new  world's  record  was  established  by  Alan 
Jay  Parrish,  the  prominent  Illinois  highway 
contractor,  on  June  30,  1920,  when,  with  a  21-E 
Smith  Simplex  Paving  Mixer,  he  laid  744  lineal 
feet  of  concrete  road,  16  feet  wide.  8  inches  thick, 
on  a  million  and  a  half  dollar  contract  near  Paris, 
.11. 

This  remarkable  run  was  made  in  9}/,  hours, 
using  a  four  bag  batch  and  allowing  a  full  minute 
mix  on  each  batch  The  average  time,  through- 
out the  entire  day,  for  mixing  and  placing  each 
batch,  was  just  75  seconds.  The  complete  cycle 
of  mixing  operation  ran  from  70  to  72  seconds. 
Considering  the  fact  that  a  full  minute  of  mixing 
was  required,  this  allowed  10  to  12  seconds  for 
the  loading  and  placing  operation— the  speediest 
average  ever  recorded  on  a  complete  day's  run. 

On  August  Oth.  1920,  Mr.  Parrish  broke  this 
record  by  laying  779  feet  on  that  day.  after  hav- 
ing averaged  considerably  over  t>00  feet  per  day 
for  more  than  a  week. 

SV.\CH»l.\ IZK.I)  lll'KRATK IN > 

The  operations  of  the  big  paver  were  so 
synchronized  that  the  discharging  time  and  the 
skip-raising  lime  were  perfectly  balanced.  When 
the  operator  pulled  the  discharge  lever,  he  also 
engaged  the  skip-raising  lever.  Thus  the  drum 
was  completely  emptied  by  the  time  the  loaded 
skip,  fully  raised,  began  to  reload  the  drum  for 
the  next  mix.  Not  a  moment  was  wasted.  A 
second  after  the  mixed  batch  was  discharged, 
the  material  for  the  next  batch  was  sliding  into 
the  drum  of  the  paver. 

Tn  loading  the  skip  with  the  aggregate  from  the 
"turn-over"  batch  boxes,  the  time-agreement  in 
the  movements  of  the  skip  and  the  derrick  helped 
materially  in  avoiding  unnecessary  loss  of  any 
seconds.  The  movements  of  the  derrick  with 
which  this  paver  is  equipped  are  controlled  by 
the  movements  of  the  skip.  The  derrick  cable 
works  over  a  drum  on  the  skip-hoisting  so  that, 
.is  the  loacled  skip  is  raised,  the  derrick-hooks 
lower.  When  the  skip  is  completely  raised  the 
derrick-hooks  are  fastened  to  the  loaded  batch 
box  :  then,  as  the  skip  lowers,  the  derrick  cable 
rises,  lifting  the  loaded  batch  box  to  just  the 
proper  height  by  the  time  the  skip  has  reached 
the  ground. 

Two  men  swing  the  batch  box  into  position 
and  dump  its  contents  into  the  skip.  Then  the 
skip  is  raised  and  the  derrick-hooks  lower  away 
the  empty  batch  box  to  its  car  on  the  industrial 
train  During  the  minute  of  mixing,  there  is 
ample  time  to  spot  the  batch  box  cars  in  position 
for  the  derrick  to  grab  the  next  loaded  box. 
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STOKING  ANU  HAXOUSU  MATERIALS 

The  installation  of  all  the  plant  and  handling 
of  materials  were  all  carefully  arranged  for 
speed. 

The  yards  are  located  about  a  mile  from  the 
road  under  construction.  The  sand  and  stone  arc 
unloaded  from  the  cars  by  a  one-half  yard,  full 
revolving  Erie  Crane,  operating  on  a  track 
parallel  to  the  unloading  siding.  The  crane 
deposits  the  material  in  piles  alongside  the  24- 
inch  Industrial  Railway  loading  track  and  also 
fills  the  storage  bins. 

The  industrial  cars,  each  with  two  batch  boxes, 
start  at  the  loading  bins,  where  the  proper  pro- 
portion of  sand  and  stone  is  loaded.  The  train 
then  moves  by  gravity  to  the  cement  loading 
platform,  where  the  cement  is  added  to  each 
batch  box.  Plymouth  3-ton  locomotives  then 
haul  the  trains  to  the  paver.  After  the  trains 
once  start  through  the  loading  process  thty 
travel  continuously  toward  the  job. 

Kach  locomotive  handles  ten  cars,  carrying 
twenty  batches.  At  no  time  during  the  day  was 
there  any  delay  in  waiting  for  the  next  train  to 
pull  into  position.  A  train  was  always  ready  on 
the  siding.  During  the  9%  hours  that  the  paver 
ran,  22  train  loads  carried  440  four-bag  1:2:3# 
batches. 

GRADE.  TKAt'K  AND  FORMS 

An  important  detail  that  was  dealt  with  in  a 
particularly  careful  manner  was  the  method  in 
which  Parrish  prepared  the  grade  for  his  Indus- 
trial Railway  system.  He  has  found  from  experi- 
ence that  a  carelessly  formed  grade  may  eventu- 
ally cause  expensive  trouble  through  derailments 
and  delays.  So  this  grade  was  built  up  properly 
and  so  thoroughly  drained  before  any  steel  was 
placed  upon  it  that,  in  laying  over  a  mile  and 
a  half,  so  far,  on  this  contract,  there  have  been 
only  two  minor  derailments. 

The  placing  of  the  railway  sidings  was  planned 
so  that  it  would  be  always  possible  to  have  the 
train  load  of  batch  boxes  at  the  paver  just  when 
the  material  was  needed. 

After  completing  a  mile  and  a  half  of  the  pave- 
ment, the  paver  was  moved  back  to  the  starting 
point  and  reversed,  to  work  in  the  opposite  direc- 
tion, thus  reducing  the  length  of  the  haul  from 
the  original  loading  station.  The  track  was  left 
on  the  same  side  of  the  road,  the  only  change 
required  being  to  move  the  derrick  to  the  other 
side  of  tho  paver. 

The  latest  models  of  Heltzel  Steel  Forms  were 
used  and  the  tamping  and  finishing  was  handled 
by  the  new  Parrish  Tamping  Machine. 

n  WORKIXCMEX 

The  crew  consisted  of :  2  crane  men.  4  men 
loading  batch  boxes— stone,  sand  and  cement,  4 
train  men,  8  grading  crew  men.  2  men  ahead  of 
paver,  handling  batch  boxes.  1  engineer,  1  fire- 
man, 3  men  spreading  concrete  behind  machine, 
1  tamping  machine  operator,  2  men  spading  and 
edginp,  1  superintendent,  2  foremen.  1  waterboy 
— total  32  men. 

Mr.  Parrish  states  that  by  using  a  five-bag 
instead  of  a  four-bag  batch  with  this  paver,  he 
expects  to  increase  the  record  considerably. 


Prices  of  Materials  of 
Construction 

Market  conditions  and  available  supply  of 
timber,  steel,  cement  and  masonry  mate- 
rials. Written  for  the  October  2nd  issue 
of   Public  Works"  but  omitted  for  lack  of 


Kxcept  for  excavating,  grading  and  a  few  cases 
of  tunneling,  construction  operations  always  re- 
quire considerable  amounts  of  standard  manufac- 
tured materials,  the  scarcity,  high  price,  or  uncer- 
tain delivery  of  which  have,  for  the  last  few  years, 
greatly  impeded  and  discouraged  construction  in 
many  parts  of  the  United  States.  The  great  im- 
portance of  labor  economy  and  efficiency  is  in- 
separable from  the  provision  of  materials  neces- 
sary for  the  execution  of  the  work.  The  present 
conditions  and  recent  developments  affecting  the 
cost  and  availability  of  the  most  universally  used 
construction  materials  are,  therefore,  outlined  here 
in  connection  with  the  review  of  labor  conditions 
and  prospects. 

The  most  indispensable  materials  for  all  kinds 
of  exterior  construction  are  wood,  steel,  cement, 
sand  and  stone.  All  of  them  (except  sometimes 
sand  and  gravel,  which,  at  least,  require  labor  and 
equipment  for  production)  are  subject  to  manu- 
facturing process  before  being  used  in  construc- 
tion. Besides  being  subject  to  increased  costs  due 
to  war  emergency  and  accompanying  economic 
conditions  of  the  last  five  years,  all  these  materials 
have  been  made  more  expensive,  some  of  them  to 
an  unheard-of  degree,  by  sudden  great  demands 
for  emergency  work  for  the  army  and  navy  and 
by  the  increasing  wages  of  the  labor  required  for 
their  production,  which  has  been  maintained  and 
increased  long  after  the  end  of  the  war.  In  addi- 
tion, the  market  was  greatly  upset  by  the  priority 
orders  and  the  discrimination  against  construction 
work  classified  as  non-essential,  which  operated 
to  discourage  business  and  interfered  with  stocks; 
while  deliveries  have  long  been  demoralized  and 
delayed  even  to  the  point  of  complete  failure  by 
the  congested  and  inadequate  transportation. 

These  reasons  have  occasioned  a  temporary 
state  of  insufficient  and  uncertain  supply  with  ex- 
orbitant prices.  Improvement  has,  however,  been 
established  and  is  progressing  so  that  contractors 
will  be  able  to  estimate  safely  on  reduced  cost  and 
reliable  supplies,  which  condition  will  probably 
improve  steadily  and  greatly  promote  important 
construction,  for  which  the  necessary  labor  will  be 
availahle  with  better  and  better  quality  and 
amount. 

TIMBKU 

Since  the  beginning  of  the  war,  the  timber  sup- 
ply has  suffered  perhaps  more  than  any  of  the 
other  construction  elements,  not  only  because  it 
alone  is,  under  normal  conditions,  a  rapidly  van- 
ishing product  which  has  steadily  advanced  in 
price,  but  also  because  of  the  longer  and  longer 
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hauls  required  to  deliver  it  to  the  consumer;  its 
universal  application  and  easy  adaptability  to  al- 
most all  construction  purposes  and  many  other 
uses ;  and  the  fact  that  it  was  used  in  vast  quan- 
tities for  shipbuilding  and  other  emergency  work 
which,  under  normal  conditions,  would  have  used 
.other  materials. 

The  forest  depletion  has  reduced  the  area  of 
forest  lands  in  the  United  States  from  about  822.- 
000,000  to  463,000,000  acres,  exclusive  of  low-grade 
woodland  and  scrub.  Of  the  remaining  forest 
area,  only  about  30  per  cent,  or  137,000,000  acres, 
is  virgin  forest,  the  remainder  being  second- 
growth  timber  or  territory  not  restocking.  The 
total  volume  of  standing  timber  in  the  country, 
including  both  saw  timber  and  cord  wood,  is  esti- 
mated at  about  745,000,000,000  cubic  feet,  of  which 
more  than  one-third  is  cord  wood.  The  per  cap- 
ita lumber  consumption  of  the  United  States  in- 
creased from  230  board  feet  in  1900  to  a  maximum 
of  516  feet  in  1906,  decreasing  to  430  feet  in  1913 
and  300  feet  in  1918,  when  the  total  cut  was  32 
billion  feet. 

Considering  the  average  annual  cut  as  40  bil- 
lion feet,  it  is  estimated  that  28  billion  feet  are 
used  for  general  building  and  construction  pur- 
poses, the  remainder  being  used  for  railroad  ties, 
manufacturing,  etc. 

From  1914  to  March.  1920,  average  mill  prices 
in  the  South  and  West  increased  300  per  cent  and 
over,  while  the  average  retail  prices  increased 
from  150  to  200  per  cent  in  the  Middle  West,  and 
from  200  to  250  per  cent  in  the  East.  These  prices 
bear  no  close  relation  to  the  cost  of  production 
and  distribution,  although  the  cost  of  production 
has  doubled  since  1916. 

The  total  annual  growth  is  estimated  at  about 
1,660,000,000  cubic  feet.  The  amount  of  yellow 
pine  cut  is  about  three  times  the  annual  growth 
and  it  is  estimated  by  authorities  that  in  1930  the 
production  of  yellow  pine  wil  be  reduced  nearly  6 
billion  feet,  namely  to  about  9  billion  feet,  equiv- 
alent to  a  yearly  decrease  of  more  than  3'/,  per 
cent  in  this  timber  alone. 

In  order  to  insure  a  permanent  and  adequate 
timber  supply  the  United  States  Forest  Service 
recommends  prevention  of  forest  fires  and  exten- 
sion of  national  forests,  which,  it  is  believed,  can 
be  made  adequate  for  future  needs. 

It  may,  therefore,  be  anticipated  that  while  t:.m 
ber  supply  will  be  more  reliable  and  prices  w*«ll 
be  reduced  with  a  general  approach  to  normal 
commercial  conditions,  prices  will  remain  high 
and  economy  of  timber  and  substitution  of  other 
construction  materials  will  be  necessary. 

In  1918  the  total  production  of  lumber  was  29,- 
362,020.000  board  feet,  a  reduction  of  11.5  per 
cent  from  1917. 

The  report  of  the  Southern  Pine  Association 
for  July,  1920,  showed  that  on  July  1,  1920,  the 
stock  on  hand  in  200  mills  in  this  district 
amounted  to  1,221.880,035  feet,  which  was  40.60 
per  cent  greater  than  one  year  previously,  and 
that  production  during  the  month  of  July  was 
75.58  per  cent  and  the  orders  80.33  per  cent  of 
normal. 

In  March,  1920,  quotations  for  12x  12-inch  tim- 
ber in  New  York,  Chicago  and  St.  I.ouis  were, 


respectively,  $71.  $75  and  $60.  In  September, 
1920,  the  corresponding  quotations  were  $65,  $72, 
and  $57.50. 

HTIU'CTOtAU  STKKL 

The  supply  of  steel,  depending  primarily  on  the 
practically  inexhaustible  ore  deposits,  is  a  more 
direct  function  of  labor  and  demand,  and  while 
the  supply  for  several  years  has  been  adequate  for 
all  requirements  and  the  actual  cost  has  been  re- 
duced by  improved  methods  and  equipment  and 
large-scale  manufacture,  the  price  remained  fairly 
constant  until  the  war  conditions,  operating  as  in 
other  great  commodities,  increased  labor  cost  of 
production,  made  heavy  demands  for  emergency 
work  and  deranged  regular  markets  so  that  prices 
were  gradually  increased  ;  but  they  have  been  ma- 
terially reduced  since  the  close  of  the  war,  not- 
withstanding the  heavy  loss  and  reduction  of 
product  caused  by  the  recent  unsuccessful  steel 
strike.  Shipments  have,  of  course,  been  greatly 
delayed  and  at  times  even  prohibited  by  priority 
orders  and  the  present  inadequate  transportation, 
but  there  is  no  doubt  that  the  supply  will  be  am- 
ple, deliveries  reliable  and  prices  proportionate  to 
general  conditions  for  future  business. 

Market  quotations  for  March,  1920,  were,  for 
beams,  channels  and  angles,  $2.45,  and  for  plates 
$2.65,  at  mills  in  Pittsburgh;  $3.97  and  $4.17  in 
New  York;  $4.04  and  $4.24  in  St.  Louis;  $3.97 
and  $4.17  in  Chicago;  and  $5.40  and  $6.30  in  San 
Francisco.  Concrete  reinforcement  steel  from 
$2.35  to  $2.85  at  Pittsburgh  mills.  In  September, 
1920,  the  corresponding  quotations  were:  beams, 
channels  and  angles,  $2.45,  plates,  $2.65  at  Pitts- 
burgh mills:  $4.58  and  $4.78,  New  York;  $4.04 
and  $4.24  in  St.  Louis ;  $3.97  and  $4.17  in  Chicago ; 
and  $6  and  $6.60  in  San  Francisco.  Concrete  re- 
inforcement steel  from  $2.35  to  $2.85  at  Pitts- 
burgh mills. 

TORTI.ANB  CKMKNT 

Portland  cement  is  manufactured  from  stone 
and  clay  in  about  one  hundred  different  localities 
in  the  United  States,  chiefly  located  in  the  Missis- 
sippi valley.  Lake  region  and  the  Middle  Atlantic 
states.  The  amount  produced  annually  has  in- 
creased from  42,000  barrels,  valued  at  $126,000.  in 
1880.  to  88,230,170  barrels,  valued  at  $81,789,368 
in  1914,  with  a  total  product  since  1870  of  770,- 
518.231  barrels,  valued  at  $736,588,922. 

On  account  of  the  imports  and  exports,  the 
total  quantity  consumed  in  the  United  States 
varies  from  the  production  and  in  1914  was  com- 
puted to  be  84.418.665  barrels,  at  a  price  ranging 
from  71.07  cents  in  the  Kentucky  and  southern 
Indiana  district  to  $1,352  in  Utah.  The  average 
price  per  barrel  at  the  mills  was  $0.92,  represent- 
ing a  decrease  of  $0,078  from  the  average  of  1913. 
During  1915  there  was  no  violent  change  in  the 
cement  market,  the  average  price  falling  to  86 
cents  and  the  consumption  being  0.83  barrels  per 
capita  compared  wi  th  0.77  barrels  in  1914.  The 
production  was  about  66  per  cent  of  the  manufac- 
turing capacity.  In  1916  production  was  68  per 
cent  of  the  capacity  and  the  average  price  rose  to 
$1,103  at  the  mills  and  the  consumption  per  capita 
was  0.89  barrels. 

In  1917  the  production  rose  to  the  unprece- 
dented amount  of  93,000,000  barrels,  although  it 
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reached  only  68  per  cent  of  the  increased  manu- 
facturing capacity.  The  consumption  per  capita 
was  0.84  barrels  and  the  average  price  was  $1,354. 

In  1918,  although  the  Government  requisitioned 
about  11,000,000  barrels,  the  commercial  demand 
was  so  much  reduced  that  the  production  was 
only  70,915,508  barrels,  at  an  average  price  of 
$1,596,  and  a  per  capita  consumption  of  0.64  bar- 
rels, utilizing  only  51  per  cent  of  the  total  manu- 
facturing capacity.  During  the  five  years  of  the 
war  the  average  annual  production  was  nearly 
86,000,000  barrels,  which  was  greater  than  that  of 
any  year  previous  to  1913,  but  was  far  short  of  the 
manufacturing  capacity  of  130,000,000  barrels, 
and  there  was  a  great  fluctuation  of  prices  which 
varied  from  59  per  cent  below  to  110  per  cent 
above  the  price  in  1913.  The  total  estimated  pro- 
duction of  Portland  cement  in  1919  was  about 
80,287,000  barrels  and  the  average  price  per  bar- 
rell  at  the  factory  $1.69. 

In  March,  1920,  Portland  cement  was  quoted  at 
$2.80,  $2,  $2.20  and  $2.63  in  New  York,  Chicago, 
St.  Louis  and  San  Francisco,  respectively,  and  in 
September,  1920.  it  was  quoted  at  $4.22,  $2.15, 
$2.85  and  $2.88  per  barrel  in  the  same  cities. 

It  is  evident  that,  with  the  ample  manufactur- 
ing capacity  and  the  great  steady  regular  con- 
sumption, there  will  be  an  abundant  supply  of 
Portland  cement  and  the  prices  may  be  expected 
to  be  consistent  with  the  cost  of  production  and 
reduced  to  correspond  with  the  gradually  modified 
cost  of  labor  and  transportation.  One  of'the  great- 
est difficulties  with  cement  has  been  the  impossi- 
bility of  securing  satisfactory  deliveries  on  ac- 
count of  the  discrimination  against  it  on  priority 
orders  and  the  universal  deficiency  and  congestion 
of  railroad  transportation.  With  improved  rail- 
road conditions,  these  difficulties  will  be  dimin- 
ished and  constructions  in  1921  should  not  be 
much  delayed  or  restricted  on  account  of  cement. 

COMCRKTE  AND  MAt»NT{V  St'PPMKf? 

Cut  stone,  broken  stone,  brick,  sand  and  gravel 
are  widely  distributed  and  involve  comparatively 
little  mechanical  plant  for  their  production.  The 
principal  elements  of  cost  are,  therefore,  labor 
and  transportation,  and  with  the  improvement  in 
these  lines,  delivery  will  be  more  rapid  and  re- 
liable and  prices  will  be  lower. 

For  a  large  amount  of  important  construction, 
especially  such  as  dams  and  reservoirs,  manufac- 
turing and  transportation  costs  can  be  eliminated 
by  the  use  of  pit  sand  and  gravel  excavated  near 
the  sites,  and  this  feature,  of  course,  obtains  with 
many  road-building  operations. 

The  market  quotations  for  March,  1920,  gave 
the  following  prices  for  sand  and  gravel,  and  for 
crushed  stone:  $2.25  and  $1.85.  New  York;  $2 
and  $2,  Chicago;  $1.75  and  $1.65,  St.  Louis;  $1.50 
and  $1.50,  San  FYancisco.  Brick,  per  thousand, 
$25,  New  York ;  $14,  Chicago ;  $16,  St.  Louis ;  $15, 
San  Francisco.  For  September,  1920,  the  prices 
were;  Sand  and  gravel,  $3;  crushed  stone,  $1.90 
in  New  York;  $2.15  and  $2.35  in  Chicago;  $1.50 
and  $1.90  in  St.  Louis;  $1.50  and  $1.50  in  San 
Francisco.  Brick,  per  thousand.  $30.75  in  New- 
York;  $16  in  Chicago;  $16  in  St.  Louis;  $18  in 
San  Francisco. 


New  York-New  Jersey  Vehicular  Tunnel 

Impressive  ceremonies  attended  the  official 
breaking  of  ground,  October  12,  at  Canal  and 
W  est  streets.  New  York,  for  the  vehicular  tunnel 
to  connect  Manhattan  Borough  with  Jersey  City. 

This  tunnel,  which  has  been  the  subject  of  long 
controversy  and  dissension  as  to  its  dimensions 
and  capacity,  will  probably  cost  $30,000,000  or 
more,  which  is  to  be  equally  borne  by  New  York 
and  New  Jersey.  The  design  and  supervision 
are  in  charge  of  chief  engineer  C.  M.  Holland 
and  a  board  of  consulting  engineers.  Colonel  W. 
J,  Wilburs,  chairman.  The  contract  for  this  work 
was  awarded  to  Hotbrook,  Cabot  &  Rollins,  New 
York  and  Boston. 

The  first  work  will  be  rectangular  shafts, 
in  the  bottom  of  which  excavating  shields  will 
he  assembled  and  the  actual  driving  of  the  tun- 
nel commenced. 

Contract  number  1  for  the  tunnel  construction 
was  awarded  to  T.  B.  Bryson,  New  York,  for 
$o50.802.50  in  competition  with  four  other  bids, 
the  highest  of  which  was  $1,204,220.  This  con- 
tract is  fur  the  construction  of  two  47  x  42-foot  4- 
inch  >tcel  and  concrete  shafts  55  feet  4  inches  in 
extreme  depth,  and  some  auxiliary  work.  The 
shafts  are  essentially  duplicates  with  concrete 
walls  5  feet  thick  with  steel  plates  on  inner  and 
outer  surfaces  and  are  stiffened  by  horizontal 
steel  girders.  They  are  to  he  sunk  under  pneu- 
matic pressure  applied  in  working  chambers  7 
feet  high,  built  integral  with  the  walls. 

The  bid  was  awarded  on  unit  prices  for  fifty- 
eight  items,  including  estimated  quantities  of 
1 1,410  yards  of  earth  and  rock  excavation  at  prices 
varying  from  $6  to  $8  above  water  level  and  $20 
per  yard  below  water  level ;  4,205  yards  of  con- 
crete at  $15  to  $21  per  yard  ;  1.120  barrels  of  Port- 
land cement  in  grout  at  $4.50  to  $5.75  per  barrei; 
1.190  tons  of  steel  in  the  caisson  at  $282  per  ton, 
and  $22,000  for  building  and  equipping  an  engi- 
neer's field  office. 


Proposed  Lake  Erie-Ohio  Barge  Canal 

A  board  of  army  engineers  is  now  making  pre- 
liminary investigations  of  the  proposed  Lake  Erie- 
Ohio  river  barge  canal  that  is  indorsed  by  the 
Inland  Waterways  Association. 

So  far  four  distinct  routes  have  been  suggested, 
namely,  from  Ashtabula  to  Pittsburgh,  from 
Cleveland  by  way  of  Akron  to  Marietta,  from  To- 
ledo by  way  of  Dayton  to  Cincinnati,  and  from 
Sandusky  by  way  of  Columbus  to  Portsmouth. 
The  last  is  called  the  Great  Central  Route  and  as- 
serted to  serve  the  largest  number  of  people  and 
the  wealthiest  country,  provide  the  most  direct 
route  and  reach  the  coal  fields  of  West  Virginia, 
Southern  Ohio  and  Kentucky. 

A  bill  has  been  prepared  to  authorize  prelimi- 
nary surveys  of  the  four  routes  and  provide  for 
funds  to  be  raised  by  taxation  in  an  area  25  miles 
wide  on  each  side  of  the  canal  and  60  miles  wide 
at  the  terminals. 
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Construction  Questions  Answered 

Suggestions  aB  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  ot 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
1  wrinkles."   If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Low  Cofferdams 
on  Hard  Bottom 

Culverts  and  highway  bridge  piers  are  among 
the  structures  most  frequently  required  to  be 
built  in  shallow  water  where  the  bottom  may  be 
solid  rock,  boulders,  or  any  hard  stratum  with 
cither  a  smooth  or  an  irregular  surface. 

If  the  water  is  not  swift  or  exposed  to  waves, 
and  if  the  bottom  is  not  very  irregular  or  subject 
to  an  upward  How  of  water  cofferdams  can  gen- 
erally be  constructed,  unwatered.  and  maintained 
by  the  use  of  ordinary  materials  and  methods  but 
at  a  cost  and  time  "generally  greater  than  re- 
quired for  a  hard  earth  or  sand  bottom. 

The  principal  difficulties  encountered  arc  likely 
to  be  in  securing  stability  of  the  cofferdam,  in 
sealing  the  joint  between  the  cofferdam  and  the 
bottom,  and  in  preventing  the  upward  flow  of 
water  through  the  bottom  inside  the  cofferdam. 

COFFERDAMS  ON   SMOOTU  HOCK 

If  the  depth  of  water  is  only  1  or  2  feet,  an 
efficient  cofferdam  may  be  constructed  of  a  wall 
of  sand  bags  two  or  three  times  as  thick  at  the 
base  as  it  is  at  the  top.  and  covered  on  the  outer 
face  with  earth  or  clay  or  a  mixture  of  clay  and 
sand. 

If  the  cofferdam  is  for  important  service  or  a 
long  period,  it  may  sometimes  be  advantageous  to 
substitute  burlap  bags  of  concrete  for  the  sand 
bags.  If  such  a  wall  is  properly  built,  the  con- 
crete uill  exude  through  the  meshes  of  the  bur- 
lap and  firmly  cement  the  bags  together,  making, 
when  the  concrete  is  set,  a  solid,  well-bound 
wall.  The  bags  should  be  filled  not  quite  full  of 
concrete  so  that  they  will  adjust  themselves  read- 
ily to  each  other,  pack  close  together,  and  fill  the 
irregularities  in  the  surface  of  the  rock. 

.      CRIB  COFFERDAMS 

For  water  more  than  2  feet  deep  the  most  or- 
dinary type  of  cofferdam  on  a  rock  bottom  is 
made  of  bottomless  wooden  cribs  constructed  in 
position  or  floated  to  place,  sunk  to  bearing  on  the 
bottom,  filled  with  stone  or  sand,  and  made  tight 
by  an  embankment  on  the  exterior. 

The  cribs,  which  are  to  give  stability  to  the 
structure  and  retain  loose  materials,  may  be  made 
of  sawed  or  round  timber  and  as  they  are  not 
themselves  expected  to  be  water  tight,  are  con- 
structed in  the  most  rapid  and  economical  man- 
ner, often  being  laid  up  cob-house  fashion  with 


open  spaces  between  the  successive  courses  of 
timbers,  which  are  crossed  at  the  corners.  Pockets 
are  provided  in  them  to  contain  sand  or  stone  by 
which  they  are  sunk  to  position,  end  to  end,  as 
closely  together  as  possible.  Afterwards  they 
are  rilled  with  stone  or  earth  or  both,  and  a  bank 
of  clay  or  other  material  as  impervious  as  pos- 
sible is  made  on  the  outside,  covering  the  adja- 
cent surface  of  the  rock  and  the  face  of  the  cribs, 
and  is  maintained  in  position  by  the  cribs.  If 
subject  to  erosion,  the  sloping  surface  of  the  bank 
should  be  riprapped. 

Sometimes  vertical  planks,  close  together,  are 
placed  on  the  outside  faces  of  the  cribs,  driven 
down  to  hard  contact  with  the  rock  and  nailed  in 
position,  thus  closing  the  larger  openings  between 
the  bottom  and  the  cribs,  and  making  the  cribs, 
form  of  themselves  an  approximately  water  tight 
wall.  If  these  planks  extend  above  water  level, 
and  if  they  have  tongue  and  groove  joints  they 
may  exclude  a  large  part  of  the  water.  Obviously 
a  second  row  of  similar  planks  may  be  placed  on 
the  inner  face  of  the  cribs  and  will  then  still  fur- 
ther reduce  the  flow  of  water,  although  in  this 
case  the  pressure  of  the  water  tends  to  push  the 
planks  away  from  the  cribs,  instead  of  holding 
them  more  firmly  against  the  cribs,  as  on  the 
outside. 

If  the  lower  ends  of  the  vertical  planks  are 
beveled  to  a  knife-edge  and  the  planks  driven 
down  hard  with  heavy  mauls  they  will  broom  up 
against  the  rocks  and  make  a  closer  joint  with  the 
irregular  surface. 

If  the  surface  of  the  rock  is  covered  with  a  few- 
inches  or  more  of  mud,  clay  or  sand,  the  planks 
should  be  driven  through  it  to  the  surface  of  the 
rock. 

BAI»  BOTTOM 

If  the  surface  of  the  rock  is  inclined  from  the 
horizontal  or  if  the  current  is  swift,  it  may  be 
necessary  to  anchor  the  cribs  to  rock  by  steel 
dowels,  holes  for  which  can  be  drilled  through 
very  shallow  water  by  ordinary  jack-hammer 
drills  operated  by  men  wading  in  the  water.  If 
the  water  is  deeper,  the  drilling  will  be  much 
more  expensive,  and  will  require  some  system  of 
mounted  drills  with  long  steels  and  the  holes  may- 
have  to  be  protected  by  casing  pipes. 

If  the  surface  of  the  bottom  is  very  irregular, 
it  should  be  leveled  up  as  much  as  possible  before 
the  cribs  are  sunk  in  position.  Some  of  the  high 
points  may  be  broken  off  and  the  low  places 
filled  with  clay  dumped  in  or  with  sand  or  with 
concrete  bags,  piled  up  by  men  working  in  shal- 
low water  or  handled  by  ropes  and  poles  in  a 
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little  deeper  water.  After  the  cribs  have  been  set, 
lar^e  cavities  found  under  them  can  be  filled  by 
bags  carefully  worked  into  position  from  either 
side  of  the  crib. 

If  the  bottom  is  covered  with  boulders  and 
loose  rock  it  is  very  difficult  to  construct  a  water- 
tight cofferdam  on  them,  and  the  bottom  should 
be  cleared  by  drags,  scrapers,  grapples,  and  blast- 
ing, if  necessary,  to  make  as  even  a  surface  as 
possible  for  the  bottoms  of  the  cribs.  Careful 
xiundinns  should  be  taken  and  an  accurate  profile 
of  the  bottom  made  at  both  the  upper  and  lower 
edge>  of  the  cribs,  and  the  latter  should  be  built 
to  correspond,  so  as  to  fit  closely  when  sunk  in 
position. 

SI-H  I  M.  TKF.VTMKNT 

I'nless  (he  water  conies  up  fast  through  the 
bottom  inside  the  cofferdam,  the  latter  can  usually 
be  made  tight  enough  to  be  unwatered  by  liberal 
embankments  of  earthy  material  on  the  exterior. 
In  extremely  bad  cases  a  double  line  of  cribs  can 
be  made  and  the  space  between  them  divided  into 
short  sections  successively  tilled  with  puddled 
clay. 

W  hen  serious  leaks  have  occurred  between  the 
crib  and  the  rock  bottom  they  have  sometimes 
been  overcome  by  an  apron  of  heavy  canvas  or 
equivalent  material,  nailed  to  the  lower  part  of 
the  vertical  face  of  the  crib  and  having  a  strip 
several  feet  wide  spread  out  horizontally  over  the 
rock  bottom  and  covered  with  earth  or  clay  to 
hold  it  securely  down  in  position  and  exclude  the 
water. 

Wry  small  cofferdams  can  be  made,  as  for  soft 
bottom  work,  with  complete  bottomless,  tight- 
wall  boxes  of  wood  or  steel,  set  in  position  as 
units.  The  lower  edges  should  be  fitted  as  closely 
as  possible  to  the  surface  of  the  rock,  and  they 
can  be  provided  with  canvas  aprons  covered  with 
earth  or  clay  to  seal  the  joint  on  smooth  bottoms. 

In  some  cases,  if  the  design  of  the  structure  and 
local  conditions  permit,  the  foundations  may  be 
built  in  sections  so  as  themselves  to  form  parts 
of  a  cofferdam  in  which  the  remaining  sections 
can  be  constructed.  This  method  reduces  the 
amount  of  surface  exposed  to  water  and  provides 
regular  and  stable  support  for  the  temporary  sec- 
tions  of  the  cofferdam. 

STOPPIXc;  LEAKS 

(.lorn-rally  the  cofferdam  must  bo  unwatered  by 
pumping,  and  if  it  leaks  badly  it  may  be  necessary 
to  maintain  the  pumping  continually  to  keep  the 
water  down.  If  large  quantities  of  water  rise 
through  the  bottom,  the  leaks  may  sometimes  be 
reduced  by  driving  soft  pine  wedges  into  cracks 
in  the  rock  or  by  filling  them  with  masses  of 
concrete  heavy  enough  to  resist  upward  pressure. 
For  very  important  work  it  may  be  advisable  to 
drill  holes  in  the  rock  and  force  in  grout  under 
pressure,  as  is  sometimes  done  for  dam  founda- 
tions. Init  this,  of  course,  is  a  slow,  costly  and  un- 
certain method.  If  either  grouting  or  concreting 
is  practiced  it  should  bo  done  when  the  cofferdam 
is  full  of  water  and  the  cement  allowed  to  set  at 
least  24  hours  before  pumping  is  commenced. 

Leaks  in  the  cofferdam  can  be  stopped  by 
patching  and  puddling.    Leaks  in  the  joint  be- 


tween the  rock  and  the  bottom  of  the  cofferdam 
are  more  difficult  and  are  usually  best  stopped 
by  dumping  earth,  clay,  manure,  etc.,  around  the 
leak  on  the  outside  of  the  cofferdam. 

un  w  atrium; 

I'nless  the  bottom  of  the  cofferdam  is  between 
high  and  low  water  level  on  a  tidal  site  where  it 
can  be  drained  through  a  gate  or  valve  at  low- 
tide,  or  unless  there  is  opportunity  to  waste  the 
water  at  a  low  level  nearby,  pumping  will,  of 
course,  be  necessary. 

I'or  small  cofferdams  with  good  bottom,  ordi- 
nary hand  diaphragm  pumps  are  suitable  and  con- 
venient. If  the  volume  of  water  is  too  great  for 
hand  work,  portable  diaphragm  pumps  driven  by 
gasoline  motors  may  bo  best.  For  very  heavy  or 
continuous  pumping  centrifugal  pumps  of  2-4-inch 
diameter  are  very  effective  and  may  be  driven  by 
gasoline,  steam  or  electricity.  Usually  it  is  best 
for  small  jobs  to  use  the  pumps  most  easily  avail- 
able and  when  the  duty  is  heavy  several  mod- 
erate-size pumps  are  better  than  one  or  two  very 
large  ones:  they  are  cheaper,  more  easily  trans- 
ported and  installed,  can  be  sot  to  better  advan- 
tage, are  more  flexible,  can  be  adapted  without 
waste  to  varying  amount  of  pumping,  and  give  a 
reserve  for  breakdowns,  repairs,  etc. 

If  much  excavation  is  to  be  done  inside  the 
cofferdam,  the  pump  suctions  should  be  put  in 
one  or  more  sumps.  If  any  very  leaky  places  are 
disclosed  inside  the  cofferdam,  they  should  be  en- 
closed by  separate  interior  cofferdams  and  be  pro- 
v  ided  with  independent  pumps.  Tf  there  are  seri- 
ous leaks  through  or  inside  of  a  large  cofferdam, 
it  should  be  sub-divided  into  smaller  cofferdams 
in  w  hich  the  pumps  can  be  successively  concen- 
trated and  overcome  the  leaks  singly  or  in  small 
groups. 

If  the  cofferdam  is  located  above  an  adjacent 
waterfall  or  rapids,  or  near  any  lower  ground 
where  the  water  may  be  discharged,  it  may  occa- 
sionally bo  possible  to  eliminate  pumps  and  un- 
watcr  by  gravity.  This  may  be  done  by  carrying 
a  discharge  pipe  through  or  below  the  bottom  of 
the  cofferdam  and  carrying  its  outlet  to  a  place- 
where  the  water  can  flow  away  freely.  In  this 
case  care  must  be  taken  to  puddle  well  around 
flanges  where  the  pipe  pierces  the  cofferdam  or 
otherwise  make  a  tight  joint  there. 

If  there  is  a  deep  ravine,  low-level  sewer  or 
other  disposal  place  available  within  reasonable 
distance,  it  may  be  possible  to  unwater  the  coffer- 
dam through  a  siphon  installed  in  the  sump.  This 
method  obviates  any  trenching  and  will  carry  the 
water  to  a  maximum  height  of  more  than  20  feet 
above  the  surface  of  the  water  in  the  cofferdam 
if  the  siphon  pipe  is  air  tight  and  properly  filled. 
It  should  have  valves  at  both  ends  and  at  the 
summit.  After  closing  the  end  valves  and  open- 
ing the  summit  valve  the  pipe  may  be  filled  with 
water,  then  quickly  ami  simultaneously  reversing 
the  valves  will  start  siphonago.  which  will  con- 
tinue as  long  as  the  supply  and  discharge  are  un- 
obstructed. 

This  method  is  not  likely  to  be  often  available, 
but  when  it  is,  may  prove  economical  for  han- 
dling a  large  amount  of  water  continuously. 
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Recent  Legal  Decisions 


DEFECTIVE    PERFORMANCE    HO    DEFENSE    TO  PAVING 
ASSESSMENT— PAVING  STREET  CAN  TRACKS 

In  a  suit  by  a  municipality  to  foreclose  a  lien 
for  street  paving  the  general'  rule  of  law  is  held 
to  be  wvll  settled  that  where  the  work  is  done  the 
municipality,  in  the  absence  of  fraud,  tnust  be  the 
judge  as  to  whether  the  contract  has  been  com- 
plied with.  In  Church  v.  People,  174  III.  366,  51 
X.  E.  747,  the  court  quoted  with  approval  from 
Judge  Cooley  on  Taxation  to  the  effect  that,  in 
"general,  no  defense  to  an  assessment  that  the  con- 
tract for  work  has  not  been  performed  according 
to  its  terms  is  allowed.  But  this  doctrine  must 
be  confined  within  the  proper  limits.  It  cannot 
be  extended  to  cover  a  case  in  which  the  authori- 
ties, after  contracting  for  one  thing,  have  seen  fit 
to  accept  something  different  in  its  place,  for,  if 
this  might  be  done,  the  statutory  restraint  upon 
the  action  of  local  authorities  in  these  cases  would 
be  of  no  more  force  than  they  should  see  fit  to 
allow.  This  the  Mississippi  Supreme  Court  con- 
siders the  true  line  of  demarcation.  In  such  an 
act  ton  it  holds,  City  of  Jackson  v.  Buckley,  85  So. 
122,  that  the  contention  that  the  original  plans 
called  for  paving  from  curb  to  curb,  whereas  the 
city  by  proper  ordinances  changed  the  plans  and 
eliminated  a  strip  of  neutral  ground  in  the  centre 
of  the  street  occupied  by  a  street  railway  com- 
pany, presented  no  legal  defense.  The  failure  to 
pave  the  space  between  and  near  the  street  car 
tracks  did  not  affect  the  city's  right  to  require 
the  abutting  owner  to  pave  one-third  of  the  street 
directly  in  front  of  his  property. 


CONTRACT  HELD  TO  CREATE  PARTNERSHIP  IK  IMPROVE- 
MENT CONSTRUCTION 

A  Missouri  contracting  company  entered  into 
a  contract  with  a  street  improvement  district  in 
Little  Rock,  Arkansas,  to  construct  an  authorized 
street  improvement.  Two  copartners  doing  busi- 
ness under  a  trade-name  as  a  construction  com- 
pany in  Arkansas  entered  into  a  contract  with  the 
contracting  company  providing  that  the  construc- 
tion company  would  finance  the  contracting  com- 
pany in  the  performance  of  the  contract  and  as- 
sist it  by  furnishing  bond  to  guarantee  perfor- 
mance and  to  advance  such  sums  of  money  neces- 
sary to  pav  all  bills  incurred  during  the  progress 
of  the  work  for  labor  and  materials;  and  the  con- 
tracting company  agreed  to  indemnify  the  con- 
struction company  against  losses  in  the  perfor- 
mance of  the  contract.  The  construction  com- 
pany, in  consideration  of  its  advances  and  assump- 
tion of  obligations  was  to  have  all  the  net  profits 
up  to  $3,000  and  one-  third  thereof  above  $9,000. 
The  contracting  company  proceeded  with  the  con- 
struction of  the  improvement.  In  an  action  by  a 
feed  company  for  foodstuffs  supplied  to  the  con- 
tracting company,  it  is  held,  Hayes-  Thomas  Grain 
Co.  v.  A.  I".  Wilcox  Contracting  Co..  Arkansas 
Supreme  Court.  223  S.  W.  357,  that  the  contract 


between  the  contracting  company  and  the  con- 
struction company  constituted  a  partnership. 
There  was  complete  community  of  interest  be- 
tween them  as  to  the  subject  matter,  which  was 
the  contract  with  the  improvement  district,  and 
the  profits  to  arise  therefrom.  The  construction 
company,  it  was  true,  was  to  furnish  certain 
equipment  for  use.  but  this  was  merely  an  inci- 
dent to  the  main  contract.  There  was  no  provi- 
sion in  the  contract  for  the  sharing  of  losses,  but 
that  was  not  necessary  to  constitute  a  partner- 
ship, for  the  law  imposed  such  an  obligation  if  a 
partnership  existed.  There  was  in  the  contract 
all  the  elements  of  a  joint  enterprise,  and  one  of 
joint  contribution  to  a  common  end,  and  the  shar- 
ing of  profits  on  specified  terms,  the  elements 
which  make  a  partnership  in  law.  The  copart- 
ners in  the  construction  company  were  therefore 
held  jointly  liable  as  copartners  with  the  con- 
tracting company.  Conceding  that  the  contract 
was  ultra  vires  so  far  as  the  contracting  company- 
was  concerned,  because  it  was  beyond  its  power 
as  a  corporation  to  enter  into  a  partnership  agree- 
ment, the  company  was  held  liable  because  the 
purchase  of  the  feedstuff  was  in  furtherance  of 
the  purposes  for  which  the  corporation  was  cre- 
ated, ami  the  partners  of  the  construction  com- 
pany as  individuals  could  not  take  advantage  of 
the  fact  that  the  contract  was  beyond  the  power 
of  the  corporation. 


REGULARITY  OF  AWARD  OF  STREET  IMPROVEMENT 
CONTRACT 

A  construction  company  applied  for  a  mandate 
to  compel  a  superintendent  of  streets  to  execute 
a  contract  presented  to  him  in  accordance  with 
the  statute  for  the  improvement  of  certain  streets, 
which  he  had  refused  to  sign  on  the  ground  that 
the  proceedings  were  void.  The  California  Im- 
provement Act  of  1911.  par.  61,  as  amended  in 
1915.  requires  the  first  specific  mention  of  the 
amount  of  street  improvement  bonds  to  be  in- 
cluded in  the  warrant.  It  is  held.  Federal  Const. 
Co.  v.  Ryan.  191  Pac.  fi9,  that  a  general  refer- 
ence to  prior  proceedings  adopting  the  provisions 
of  the  act  is  sufficient  to  confer  jurisdiction  on 
the  city  council  for  the  purpose  of  a  resolution 
awarding  a  contract  to  the  lowest  bidder.  The 
city  council  has  jurisdiction  to  pass  an  amended 
resolution  of  an  award  of  street  work  correcting 
a  reference  to  bonds  in  the  original  resolution  of 
intention  to  order  the  work.  A  city  council's 
resolution  and  notice  of  award  of  street  improve- 
ment work  under  the  statute,  reciting  respec- 
tively that  the  contract  was  awarded  to  a  com- 
pany at  prices  named  in  its  bid,  and  that  the 
board  of  trustees  awarded  the  contract  to  the 
lowrst  regular  responsible  bidder,  the  particular 
company,  at  the  prices  named  for  the  work  in  its 
bid.  were  held  to  be  in  substantial  compliance 
with  the  law.  The  mandate  was  dircv'ed  to 
issue. 
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CONTRACT  FOR  CEMEHT  GOVERNED  BY  QUANITY 
REQUIRED 

The  Federal  District  Court  for  the  Eastern 
District  of  Pennsylvania  holds  that  a  contract  for 
the  sale  and  purchase  of  cement  to  be  used  by 
the  buyer  exclusively  in  the  construction  of  a 
government  dry  dock  was  one  in  which  the  quan- 
tity is  determined  by  the  requirements  of  the 
buyer,  acting  in  good  faith,  in  the  construction 
of  the  dock;  and  in  an  action  by  the  buyer  for 
breach  of  contract  by  failure  to  deliver,  it  must 
allege  and  prove  such  requirements.  Maryland 
Dredging  &  Contracting  Co.  v.  Coplay  Cement 
Mfg.  Co..  265  Fed.  X42.  The  court  cited  the  case 
<if  Wolff  v.  W  ells,  largo  &  Co..  115  Fed.  32.  52 
C.  C.  A.  626,  where  suit  was  brought  for  an  al- 
leged breach  of  contract  for  the  sale  of  cement 
t<j  be  used  in  the  construction  of  a  certain  build- 
ing, The  seller  named  a  price  "for  what  you 
may  require,  on  about  5,000  barrels,  more  or 
less.'*  It  was  held  that  the  contract  was  not  one 
to  deliver  any  particular  quantity,  but  to  deliver 
m>  much  as  might  be  required  in  the  construction 
of  the  building;  the  designation  of  "about  5.000 
barrels,  more  or  less."  being  merely  the  estimate 
of  the  parties  as  to  the  quantity  which  would  re 
required.  . 

CONSTRUCTION  CONTRACTOR  NOT  LIABLE  FOR  INJURY 
BY  REQUIRED  FENCING 

The  Supreme  Court  of  Colorado  holds,  Mc- 
I'hail  v.  Seerie  Bros.  Const.  Co.,  191  Pac.  103. 
that  a  contractor  for  the  erection  of  a  building 
who,  in  compliance  with  a  city  ordinance,  erected 
a  tight  board  fence  on  the  streets  where  the 
building  was  under  construction,  was  not  liable 
for  injuries  to  a  bicycle  rider  who  fell  into  an 
excavation  made  by  a  telegraph  company  located 
near  a  place  where  the  street  was  partially  ob- 
structed by  the  fence ;  the  construction  company 
having  a  right  to  construct  and  maintain  the 
fence 


RELEASE    OF    SURETY    BY    NEGLECTING    TO  RETAIN 
RESERVE  UNDER  CONTRACT 

In  an  action  on  a  road  contractor's  bond  to 
recover  the  value  of  certain  cement  furnished  by 
the  county  to  the  contractor,  it  appeared  that  the 
contract  not  only  required  the  county  to  retain 
the  reserved  25  per  cent  and  the  last  payment 
until  the  contractor  had  paid  all  claims,  but  it 
further  obligated  the  county  to  see  that  its  ce- 
ment bill  was  paid  from  month  to  month  by  de- 
ducting, if  necessary,  proper  sums  from  the 
monthly  or  final  payments.  This  the  county  neg- 
lected to  do.  It  is  held,  Lewis  County  v.  Aetna 
Accident  &  Liability  Co.,  Washington  Supreme 
Court,  191  Pac.  146.  that  the  county  could  not 
recover  from  the  surety  for  the  amount  due  on 
the  cement,  since  payment  by  a  county  to  a  con- 
tractor of  the  whole  amount  due,  without  deduct- 
ing amounts  due  the  county  for  material,  which, 
under  the  contract,  it  had  the  right  to  do.  was 
the  giving  up  of  a  security  for  the  debt  on  which 
the  surety  had  the  right  to  rely.  A  county  can- 
not recover  on  a  contractor's  bond  if  it  has  itself 
breached  the  contract  in  any  material  respect. 


WORKS  423 

INDEFINITE  NOTICES  OF  INTENTION  TO  PAVE  STREESS 

The  Oregon  Supreme  Court  holds,  Henderson 
v.  City  of  Sheridan,  191  Pac.  350,  that  a  notice 
of  intention  to  improve  a  street  in  the  city  of 
Sheridan  "by  resurfacing  from  curb  to  curb,  with 
a  wearing  surface  of  asphaltic  pavement,  and 
bringing  said  surface  to  the  proper  grade,  crown, 
thickness  and  wearing  surface,'  given  pursuant 
to  the  city  charter,  was  not  sufficiently  definite 
to  give  the  city  jurisdiction  to  make  the  im- 
provement. The  notice  did  not  state  how  thick 
the  wearing  surface  was  to  be,  or  what  was  to 
be  the  proper  grade,  thickness,  crown  and  wear- 
ing surface,  so  that  the  abutting  owners  might 
estimate  the  expense  they  were  likely  to  incur. 
Xo  preliminary  estimate  and  description  is  re- 
quired by  the  charter,  and  no  technical  prelim- 
inary estimate  is  required  in  any  event,  but  the 
court  is  of  opinion  that  there  should  be  some- 
thing approaching  reasonable  certainty  in  the  de- 
scription of  the  main  characteristics  "of  the  pro- 
posed improvement. 

The  same  court,  in  Byers  v.  City  of  Sheridan. 
191  Pac.  351,  holds  that  a  notice  to  improve  a 
street  in  the  city  which  simply  described  the 
improvement  as  a  hard  surface  pavement  16  feet 
in  width  is  insufficient  to  confer  jurisdiction. 
The  property  owner  was  entitled  to  be  informed 
in  a  general  way  whether  it  was  in  the  contem- 
plation of  the  city  to  pave  with  brick,  stone, 
bitulithic.  concrete,  asphalt  or  anv  other  material 
which  might  be  employed  under  the  notice. 


RULE  THAT  VOLUNTARY  PAYMENTS  NOT  RECOVERABLE 
DOES  NOT  APPLY  TO  A  MUNICIPALITY 

The  county  of  Cayuga  filed  a  claim  in  the  New 
V  ork  Court  of  Claims  against  the  state  to  recover 
money  paid  to  the  state  as  a  part  of  the  cost 
of  construction  of  certain  state  highways  for 
which,  under  the  construction  given  bv  the  Court 
of  Appeals  to  the  State  Highway  Law  after  the 
money  was  paid,  the  county  was  not  liable,  the 
state  not  being  able  lawfully  to  collect  from  any 
town  in  which  the  state  highways  were  under 
construction  any  amount  to  meet  such  construc- 
tion. In  allowing  the  claim,  the  Court  of  Claims 
holds,  Cayuga  County  v.  State,  183  X.  Y.  Supp. 
646,  that  jurisdiction  of  the  claim  was  conferred 
on  the  court  by  Laws  1918,  c.  657.  The  defense 
that  the  payment  was  a  voluntary  one  does  not 
apply  to  a  municipality.  While  it  is  a  well-set- 
tled principle  of  law  that,  where  a  voluntary  pay- 
ment is  made  because  the  error  on  the  part  of 
the  person  paying  was  one  of  law  and  not  of 
fact,  the  person  making  such  voluntary  payment 
cannot  recover,  this  rule  has  no  application  to  a 
municipality  or  other  public  body.  This  rule  of 
law  is  based  upon  the  principle  that  such  a  pay- 
ment is  not  voluntarily  made  by  the  municipal- 
ity, but  by  its  agent,  in  excess  of  his  authority, 
and  in  defiance  of  its  rights.  It  is  not  the  act  of 
the  municipality  itself,  but  of  one  who  assumes  to 
act  for  it  without  authority.  This  is  the  law  not 
only  in  New  York,  but  in  main  other  juris- 
dictions. 
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h:ax     waterworks'  associa- 

TION.  Sixth  Annual  ^"\enit"n-i.  1°" 
wa  City,  Iowa  Jack  J.  Hlnruan.  boc- 
rVtary-Treaaurer  Slate  tniverwly  of 

Iowa.  Iowa  City.  iij>r->n. 

>ov.  H-IS— LKAULE  OF  I  AMfOH- 
VI  V  MUNICIPALITIES.  Annua  ICon- 
vintloT  Chieo,  Calif.  W.  J.  Locke. 
Pacific  EiUlg..  .San  Francisco.  calif. 

>„v       111-12—  NATIONAL  ORAIN- 

AGE  COKOUEsM     Chicago.  Atlanta. 

'  '\ .„„lb„  .a  AMERICAN  INSTI- 
TUTE OF  BLBCTniOAL  KNQIN- 
BBl£  Second  Fall  meeting.  Chicago. 
<ec         W.  .mh  si..  New  *ork. 

*..»  la— CONFERENCE  ON  EM- 
PAYMENT  A  N  U  EDUCATION 
nponxored  »»■  the  American  Aaan.  ot 
Knglneera  Clncago. 

No*.  IJ-I7— CIT\  MANAGERS,  A& 
SOLVATION      Annual    convention  at 
i-inclnnatl,  O.     Executive  Secretary, 
Harriaon  O    Otl«.  812  Tribune  Bldg.. 
New  Vork  City.    „.,_. 

\„v.  iWt-AMKltlCAN  ,fcN.91" 
NEERINO    COUNCIL,  Organlaallon 

Or-  MECHANIC  A  l>  ENO  INKERS.  An- 
nual meet.nB.  New  York.  BeoWlMT. 
•9  W   asth  St  .  New  York  City. 

Ore  »  THE  niHIOKMN  ENGI- 
NEERS'    CIA'B.       Annual  Meeting. 

■■'j."WM"milS5t-TH«  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION 
Place  of  meeting  to  be  announced 
later. 


%UK.HIC  AN     WATKH    WORKS  A«- 
sn<  I  ATION 
IOW  A  XBtTIOS 

At  the  sixth  annual  convention  of 
(his  sccti  n  which  will  be  held  in  Icrwa 
City.  November  u-ti,  the  following 
pa|Iers  will  be  read:  November  3th, 
"Tropical  W  atcr  Supplies,"  by  Don  M. 
Griswold,  State  Epidemiologist,  Asso- 
ciate Professor  of  Hygiene  and  Pre- 
ventive Medicine.  State  University  of 
Iowa ;  "Further  Observations  on  the 
Eosinc-Methylcnc-Blue  Agar,"  by  Max 
Lexinc,  Associate  Professor  of  Bac- 
teriology, Iowa  State  College.  Ames, 
la.;  "A  Self-Cleansing  Underground 
Water-Collecting  System,"  by  George 
T.  Prince,  consulting  engineer.  Omaha, 
N'eb. ;  "Pumpers,  or  Triple  Combina- 
tion Chemical  Engines."  by  William 
Molis.  Superintendent  of  Water 
Works.  Muscatine,  la.;  "Valuations 
of  the  Iowa  City  Water  Company. 
Based  on  Present  and  Pre-War  Costs." 
by  John  H.  Dunlap.  Professor  of  Hy- 
draulic and  Sanitary  Engineering, 
State  Universitv  of  Iowa;  "Populariz- 
ing Water,"  by'  Robert  E.  McDonnell, 
consulting  engineer.  Kansas  City,  Mo. ; 
"Progress  on  the  Dayton  Flood  Con- 
trol Project."  by  Sherman  M.  Wood- 
ward, Professor  and  Head  of  the  De- 
partment of  Mechanics  and  Hydrau- 
lics. State  University  of  Iowa.  No- 
vember 6th.  "The  Application  of  Cop- 
per Sulphate  to  Basin  Walls  for  the 
Control  of  Algae,"  by  George  F.  Gilk- 
inson.  chief  chemist,  Water  Depart- 
ment, Kansas  City,  Mo.;  "Value  vs. 
Investment  as  a  Basis  for  Utility  Serv- 
ice Rates,"  by  William  G.  Raymond. 
Dean,  College  of  Applied  Science.  State 
Univcrsitv  of  Iowa;  "State  Provision 
for  Water  Supply  Control."  by  Jack 
J.  Hinman.  Jr.,  Assistant  Professor  of 


Epidemiology  and  Water  Bacteriolo- 
gist. State  University  of  Iowa,  Water 
Bacteriologist  and  Chemist.  Iowa 
State  Board  of  Health. 

The  (tapers  to  be  discussed  at  the 
"Kound  Table"  are  as  follows;  "Fi- 
nancing Water  Main  Extensions," 
"Cleaning  W  ater  Mains,"  "Fire  Pro- 
tection Charges."  "< Ipcrating  and  Test 
Duty  of  Pumps.''  "Standardization  of 
Meter  Bolts."  "Insurance  of  Pumping 
Machinery  against  Breakage,"  "The 
Use  of  Electric  Weld  Pipe." 

I  NTKIl  N  ATION  A  I.    «MM4M'l  \TION  OK 
VruKKT  CLKAMVi  Or  Kit  1 A  I.* 

\t  the  invitation  of  W.  J.  Galligan, 
assistant  superintendent  of  streets  of 
Chicago,  44  street  cleaning  officials, 
representing  L'S  municipalities  of  the 
United  States  and  Canada,  held  a  con- 
ference in  that  city  on  October  7th  and 
Hth.  the  outcome  of  which  was  the 
forming  of  the  International  Associa- 
tion of  Street  Cleaning  Officials.  The 
object  of  the  society  is  "the  acquisition 
i,f  knowledge  relating  to  i lie-  clettdng 
hi  streets  and  the  dissemination  of  this 
knowledge  among  the  members  of  this 
Association  with  the  view  of  improv- 
ing the  service  and  reducing  the  cost, 
ami  the  establishment  and  maintenance 
of  the  spirit  of  fraternity  among  its 

members. 

Members  are  of  four  classes — active, 
associate,  honorary,  and  life.  Active 
membership  is  limited  to  superinten- 
dents of  street  cleaning  departments 
in  municipalities  and  towns  of  the 
United  States  and  Canada,  and  "other 
persons  having  charge  of  or  connected 
with  municipal  street  cleaning  depart- 
ments." 

Associate  members  are  "manufac- 
lurers  of  and  dealers  in  appliances  re- 
lating to  the  interests  kindred  to  the 
Association." 

The  officers  elected  were:  Presi- 
dent, W.  J.  Galligan.  assistant  super- 
intendent of  streets.  Chicago,  111. ; 
vice-president.  Theodore  Eichhorn,  su- 
perintendent of  streets,  F.rie,  Pa.;  sec- 
retary, A.  M.  Anderson.  1.140  Old  Col- 
ony Bldg..  Chicago,  III.;  treasurer, 
Robert  W.  Waddell.  city  engineer. 
Kansas  City.  Mo. ;  and  a  board  of 
governors.  The  constitution  provides 
that  the  headquarters  of  the  Associa- 
tion shall  be  determined  by  the  resi- 
lience of  (he  secretary. 

The  subject  of  street  flushing  was 
discussed  at  length,  the  majority  hold- 
ing that  this  method  was  injurious  to 
the  pavements  and  the  cause  of  many 
accidents.  Colonel  Sullivan  of  Boston 
spoke  of  the  advantages  of  granite 
block  pavement  from  a  street  cleaning 
viewpoint :  littering  of  streets  and  dis- 
cussion of  wages  were  among  the  im- 
portant subjects  on  the  program.  The 
consensus  of  opinion  seemed  to  be  that 
labor  conditions  are  showing  a  ten- 
dency to  improve.  The  matter  of 
snow  removal  brought  out  interesting 
facts,  the  majority  pronouncing  the 
burning  method  a  failure,  Mr.  Walsh 
of  Minneapolis  told  of  his  success  in 


using  an  ordinary  combination  road 
scarifier  and  grader,  pulled  by  a  trac- 
tor with  caterpillar  traction.  The 
scarifier  breaks  the  ice  and  the  road 
machine  blade  moves  the  snow  and  ice 
to  the  gutters  or  catch  basins.  Much 
damage  is  caused  by  allowing  the  snow 
to  remain  too  long  on  asphalt  streets. 

OIKItll'AN    HIM  IKTV    of    MKl'H  tV- 

The  society  announces  the  follow ing 
officers  elected:  Edwin  S.  Carman, 
president  ;  John  I..  Harrington,  Leon. 
I".  Alford,  Robert  B.  Wolf,  vice-presi- 
dents for  two  years;  Henry  M.  Norris. 
Carl  C.  Thomas.  Louis  C.  Xordmrycr. 
managers  for  three  years;  Major  Wil- 
liam H.  W  iley  was  reelected  treasurer. 
The  secretary  will  be  elected  by  the 
society's  council  at  the  annual  conven- 
tion which  will  be  held  in  December  in 
New  York  City. 

The  council  has  announced  extensive 
plans  for  promoting  professional  en- 
deavor and  public  service,  particular^ 
as  to  industrial  relations  and  reward- 
ing engineering  achievement.  The  fi- 
nance committee  recommended  a  bud- 
get of  over  $5<W.U0O  for  the  ensuing 
xcar.  The  engineering  foundation 
fund  for  the  promotion  of  engineering 
research,  of  which  the  society  is  one 
of  the  sponsors,  will  very  soon  amount 
to  $l,UOU.0UO. 

John  H.  Barr  of  New  York,  formcr>- 
professor  of  machine  design  at  Cornell, 
has  been  appointed  the  society's  repre- 
sentative on  the  National  research 
Council  for  a  term  of  three  years. 

The  special  committee  appointed  to 
interpret  a  declaration  Contained  in  a 
resolution  adopted  at  a  general  session 
held  December  .i,  1919,  says:  "The 
central  thought  in  this  declaration  is 
that  production  is  the  utilization  of  the 
f'irces  of  productivity,  that  product 
Comes  into  being  through  the  action  of 
those  forces,  that  the  purpose  of  indus- 
try is  to  produce  goods  for  the  use  of 
mankind  and,  therefore,  it  must  be  con- 
ducted from  the  motive  and  in  the 
spirit  of  rendering  essential  service  to- 
society  as  a  whole,  which,  of  course, 
includes  the  workers  themselves.  The 
committee  is  at  work  upon  an  inter- 
pretation of  the  declaration  in  regard 
to  credit  capilal.  and  intends  to  present 
this  in  the  form  of  a  supplemental 
report." 

The  meetings  and  progress  commit- 
tee have  detailed  plans  for  the  annual 
convention  of  the  society  in  New  York 
in  December  and  also  announced  plans 
for  a  congress  of  mechanical  engineers 
io  !>e  held  in  Chicago  next  spring. 

The  society  has  formed  an  aeronau- 
tic section,  the  membership  including 
Orvillc  Wright,  Howard  E.  Coffin.  Ed- 
ward A.  Deeds.  Jesse  G.  Vincent  and 
Elmer  A.  Sperry. 


THE    HltooiM  l  \  KN<ilNEKR*' 
CUH 

Announcement  is  made  of  (he  fol- 
lowing meetings  :  November  4,  "The 
German  Long. Range  Gun,"  by  Lt.-Col. 
H.  W.  Miller:  November  11.  "City 
Planning  for  the  Borough  of  Queens," 
by  Charles  Powell ;  November  18.  "In- 
dustrial Brooklyn,  Paper  No.  8."  by 
Walter  Pfacndlcr;  December  2,  infor- 
mal talk  by  E.  C.  W  ilder, 
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New  Appliances 

Describing  New  Machin«r-r,  Apparatus,  Malarialt  and  Mathodi  and  Rccaal  Interatttiutf  IndaPation* 


(  OMHKTK  l  ll\«Tltl  |-|'|U\ 
UIOVU'K.H 

The  Concrete  Devices  Corporation 
ha*  issued  a  circular  descriptive  of 
time  and  labor-saving  devices  for  plain 
and  reinforced  concrete  construction 
covering  thirty  I'nitcd  States  patents 
pending  or  devices  mentioned  that 
have  lwni  invented  by  George  F.  New- 
ton. These  include  form  clamps,  form 
i  lamp  keys,  washers,  form  ties,  form 
spreaders,  bar  spacers,  bar  hangers, 
corner  bar  clips,  beam  saddles,  floor 
>bairs  and  Concrete  insert*. 

The  hook  spreader  system  is  used 
mainly  for  ship  construction  and  for 
walls  under  t>  inches  thick.  Like  most 
4>f  the  other  devices,  it  is  formed 
mainly  of  heavy  hard  drawn  steel 
wire  provided  with  suitable  bearings 
and  adjustments.  This  device  consists 
essentially  of  a  double  hook  perma- 
nently embedded  in  the  wall  that  en- 
gages the  reinforcement  bars  and  is 
attached  to  adjustment  hooks  passing 
through  the  forms  and  provided  with 
exterior  wedge  bearings. 

The  plain  spreader  for  thicker  walls 
is  provided  with  separate  clamps  to 
the  reinforcement  rod  and  is  adjusted 
by  wedges  at  both  ends  which  engage 
a  special  cast-iron  bearing  washer 
which  is  nailed  to  the  form.  One  ham- 
mer blow  on  the  clamp  key  tightens 
and  holds  the  form  and  steel  rein- 
forcement securely.  The  system  costs 
less  than  other  methods,  saves  a  large 
amount  of  time  in  assembling  the  rein- 
forcement, avoids  cutting  steel  after 
forms  are  removed  and  eliminates 
tightening  wrenches,  set  screws,  and 
rod  pullers. 

A  very  important  advantage  of  this 
spreader  is  that  after  the  forms  are 
stripped,  releasing  the  exterior  form 
tie  and  washer  the  former  can  easily 
be  slightly  moved  by  hand,  destroying 
adhesion  of  the  concrete  to  the  washer 
and  enabling  the  latter  to  be  slid  out 
on  the  tie,  clear  of  the  surface  of  the 
concrete,  and  the  tic  to  he  unhooked 
from  the  permanently  enclosed  inside 
spreader. 

This  leaves  a  small  conical  hole  i.i 
the  face  of  the  concrete  into  which  the 
eye  of  the  permanent  spreader  pro- 
jects sufficiently  to  provide  efficient  an- 
chorage for  the  mortar  with  which  the 
hole  is  subsequently  pointed. 

One  of  the  most  distinctive  of  the 
appliances  is  the  bar  clip,  made  of 
spring  wire,  and  snapped  instantly  into 
position  at  the  intersection  of  two  bars 
of  any  size  or  shape,  holding  them  se- 
curely in  position  and  not  requiring 
the  use  of  any  tools  or  adjustment. 

Form  clamps  and  form  ties  are  bent 
rods  with  end  hooks  engaging  adjust- 
ment wedges  by  which  they  are  quicklv 
tightened.  The  form  washers  are  small 
castings  designed  to  draw  the  loop  of 
the  form  spreader  up  to  the  shoulder 
of  the  washer  and  in  one  operation  to 
prevent  sagging  or  spreading  of  the 
form. 


 y... 
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IVAU  mitM  l.<M'KKI)  BY  PLAIN  SPKE  ADKHS 


torn  of  the  form,  thus  eliminating 
wood  or  cement  blocks.  They  displace 
a  minimum  amount  of  concrete. 


RF.INFOR*  KM  KST  VTF.F.T.  IIF.I.I)  IX  PIACF.  BY  BAR  CUPS  AT  INTERSECTIONS 


Bar  spacers  are  wires  with  U-shaped 
bends  in  them,  that  arc  snapped  over 
reinforcement  rods  to  hold  the  latter 
securely  in  any  required  position. 

Bar  yokes  for  splicing  bars  arc  U- 
shaped  plates  perforated  to  receive  a 
tightening  wedge.  The  plate  engages 
tlie  overlap  of  the  bars  and  holds  them 
firmly  in  position  by  driving  the  wedge. 
By  its  use  the  overlap  of  bars  may  be 
reduced  from  40  to  10  diameters.  The 
liottom  of  the  wedge  is  concaved  to 
provide  two  knife  edges  that  cut  into 
the  bars,  thus  holding  them  still  more 
securely. 

Floor  chairs  for  round  or  square 
bars,  provide  a  rigid  connection  for 
intersecting  bars  that  may  be  simply 

>f 


on  to  snapped  into  place  without  the  use  of 
tools,  and  permanently  supports  them 
at  the  required  distance  above  the  bot- 


TKI't'K 

Sales  of  Mack  trucks  for  September 
represented  a  9  per  cent  increase  over 
August.  Comparing  this  year  with  last, 
the  company  slates  that  September, 
1920,  showed  a  44  per  cent  increase 
over  September.  1919.  Taking  the 
three  months'  period  ending  Septem- 
ber 30th  as  a  basis,  the  sales  of  Mack 
trucks  of  capacities  from  5  to  7% 
tons,  increased  35  per  cent  this  year 
over  last  year.  This  indication  of  the 
economics  offered  to  shippers  by  big- 
unit  hauling  bears  out  the  general  be- 
lief that  transportation  costs  can  he 
reduced  by  encouraging  the  use  of  the 
large  capacity  truck. 
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KKYSTO*K   mi  vi  it 

The  Keystone  mixer,  model  10. 
power  loader,  manufactured  by  the 
Gray  Iron  Foundry  Company,  is  rec- 
ommended l»y  them  for  its  excess 
strength,  power  and  thoroughness  of 
mixing.  The  over-all  dimensions  and 
weight  are  less  than  those  of  any  other 
power  loader  of  full  batch  capacity 
on  account  of  its  simple  construction 
and  few  moving  parts.  . 


a  hand  wheel  and  is  very  rapid  and 
complete.  The  mixer  is  provided  with 
a  positive  gravity  water  measuring  tank 
that  promotes  uniformity  and  improves 
the  quality  of  the  concrete.  The  bucket 
is  hoisted  by  an  endless  cable,  the 
hoist  being  of  the  expanding  ring  type 
designed  for  hard  service,  readily  ad- 
justable and  operated  by  a  single  lever 
which  controls  both  hoist  and  brake. 

The  machine  is  provided  with  a 
sheet   steel   housing   with  removable 


Par-in  &  Marshall  have  moved  their 
consulting  engineer  office  to  1107 
Broadway,  New  York  City. 

The  J.  C.  Mack  Co..  general  con- 
tractors, have  moved  their  offices  to 
MM  Park  avenue.  New  York  City. 

The  Phralc  Construction  Co.  has 
been  formed  and  opened  offices  at  3;6 
Marine  Bank  Building.  Erie,  Pa. 

McGuirc.  B.  F.,  general  contractor, 
has  opened  an  office  at  r.oo  Fifth  m- 
nue.  New  York  City. 

H.  K.  Douglas  &  Son,  general  con- 
tractors, have  opened  an  office  in  the 
Barrows  Building,  New  London,  Conn. 

Wilmot,  E.  A.,  civil  engineer,  re- 
cently died  at  Victoria,  B.  C. 
Hill.  William,  contractor, 


MIXF.K   MOUNTED  ON   TRICK.  ENl.l.NE 
ENCLOSED  IN  STEEL  IKU'SIXC. 


In  each  pocket  mixing  wings  are  ar- 
ranged to  churn  and  rcchurn  the  mix 
thoroughly  in  1  minute.  Free  opera- 
tion of  this  drum  with  minimum  fric- 
tion is  secured  by  drum  roller  bear- 
ings of  extra  length  that  require  oil- 
ing only  once  in  two  weeks.  The  ex- 
tra large  dimensions  of  the  charging 
bucket  eliminate  trouble  and  delay  in 
loading;  the  discharge  is  governed  by 


rear  and  side  doors  which  is  complete, 
compact  and  easily  portable.  The 
drum  capacity  is  10  cubic  feet  of  loose 
materials,  or  0  2-3  cubic  feet  of  mixed 
concrete  per  batch.  The  machine  is 
driven  by  a  0-h.  p.  vertical  gasoline 
engine  with  a  speed  of  47.i  revolutions 
and  a  drum  speed  of  21  revolutions 
per  minute.  The  weight,  complete,  is 
J.floo  pounds. 


PERSONALS 


Whitecarver,  O.  W..  has  been  an- 
ointed assistant  U.  S.  district  engi- 
neer at  Charleston,  S.  C. 

Painter.  Capt.  P.  C.  has  been  ap- 
pointed city  engineer  of  Washington. 
N.  C,  and  will  take  charge  of  impor- 
tant paving,  sewerage  and  waterworks 
construction  next  spring. 

Stewart.  Major  I.  W.,  Corps  of  En- 
gineers, U.  S.  A.,  has  been  retired  for 
physical  disability. 

Cooley.  Mortimer  E..  dean  of  the 
College  of  Engineerine  and  Architec- 
ture, University  of  Michigan,  has  been 
made  a  member  of  the  Postal  Advisory 
(To  rn  mi  t  tec , 

Walker.  L.  C.  has  been  appointed  to 
the  U.  S.  Reclamation  Service  and  as- 
signed to  survey  for  the  American 
Falls  Reservoir.  Idaho. 

Edwards,  J.  T.,  has  been  appointed 
supervisor  of  maintenance  in  the  road 
department  of  the  New  Jersey  State 
Highway  Commission. 

Anderson.  W.  H..  has  been  ap- 
pointed drainage  engineer  for  the  St. 
Louis  Southwestern  Railway,  with 
headquarters  at  Dallas. 

Snead,  C.  D„  has  been  appointed 
of  the  U.  S.  Burc 


bridge  engineer 
of  Public  Roads  at  Montgomery,  Ala. 

Copp.  W.  P..  has  been  appointed 
professor  of  civil  engineering  at  Dal- 
housic  University.  Halifax,  X.  S. 

Dunlap.  F.  C  has  been  appointed 
chief  of  the  Bureau  of  Street  Cleaning. 
Philadelphia. 


McDermott,  J.  R..  has  been  made  as- 
sistant division  engineer  of  the  West 
Virginia  State  Roads  Commission. 

Bringhurst.  J.  H.,  has  been  appointed 
assistant  engineer  in  the  Bureau  of 
Highways.  Philadelphia. 

Easier,  R.  P.,  has  been  made  mana- 
ger of  the  West  Coast  Dredging  Co. 

Dvatl.  A.  E.,  has  been  made  resident 
engineer  on  Federal  aid  work  in  Doug- 
las county,  Kansas. 

Harwood,  R.  E.,  civil  engineer  and 
road  contractor,  died  recently  in 
Springfield,  Ohio. 

Meredith.  John  W.,  has  been  ap- 
pointed city  engineer  of  Antioch,  Cal. 

Bonar.  S.  H..  has  been  appointed 
city  engineer  of  Moundsville.  W.  Va. 

Ridley,  C.  E..  has  resigned  as  city 
engineer  of  Port  Arthur,  Texas. 

Willey,  N.  F.,  contractor  and  builder, 
died  at  Norwich,  N.  Y.,  August  28. 

Sheldon,  Prof,  Samuel,  Polytechnic 
Institute,  Brooklyn,  died  September  5. 

Hilgeman.  Henry,  contractor  and 
builder,  of  Ft.  Wayne,  Ind„  died  re- 
cently. 

Moves,  W.  F...  general  contractor, 
died  June  21.  at  Sharpburg,  Pa. 

Gates.  R,  M.,  has  been  appointed 
managing  engineer  of  the  Philadelphia 
district  of  the  Lakewood  Engineering 
Co, 

Waterhouse,  Dr.  G.  B.,  has  been  ap- 
pointed inspecting  and  metallurgical  en- 
gineer of  the  I^ackawanna  Steel  Co., 
Buffalo. 

Albright,  John,  has  been  appointed 
erecting  engineer  for  the  Champion 
Engineering  Co..  Kenton.  Ohio. 


Ont.,  died  September  6. 

Begg,  J.  M..  has  been  appointed  en- 
gineer of  waterworks  improvement  at 
Brandon,  Manitoba. 

Shupc.  Stanley,  has  been  appointed 
acting  town  engineer  of  Oshawa,  On- 
tario. 

The  Willite  Road  Construction  Com- 
pany of  New  York,  Inc.,  has  just 
started  construction  of  50,000  square 
yards  of  the  Hudson  County  boule- 
vard, Jersey  City,  which  is  the  Atlan- 
tic Tidewater  terminal  of  the  Lincoln 
Highway. 

Darcy.  H.  J.,  has  been  appointed 
state  sanitary  engineer  of  Oklahoma. 

Hoover.  C.  B..  has  been  appointed 
engineer  of  water  works  extensions. 
Columbus.  Ohio. 

Gray,  C,  has  been  appointed  chief 
engineer.  Indiana  Highway  Depart  - 
ment. 

Wright.  L.  H.,  chief  engineer  of  In- 
diana State  Highway  Department,  has 
resigned  that  position. 

Connery.  Major  F.  C,  civil  engineer 
for  the  Pearson  Engineering  Corpora- 
tion, of  New  York  City,  who  served 
with  the  Canadian  Forces  in  France, 
died  in  Toronto,  September  18. 

Wigmore,  R.  W.,  formerly  commis- 
sioner of  water  and  sewerage  for  the 
city  of  St.  John,  New  Brunswick,  has 
been  re-elected  to  the  House  of  Corn- 


Andrews,   M.  O..  general 
of  the  Unit  Construction 
Fall  River,  Mass.,  died  August  9. 

Rogers,  C  G.,  contractor  and  builder. 
Potsdam,  N.  Y..  died  August  23. 

Parker,  J.  L..  has  been  appointed  se- 
nior highway  bridge  engineer  for  the 
South  Carolina  Stale  Highway  Com- 
mission. 

Davics,  J.  C,  has  been  appointed 
testing  engineer  for  the  State  High- 
way Department,  Oklahoma. 

Bruce.  J.  A.,  city  engineer  of  Omaha, 
has  resigned  to  enter  the  engineering 
firm  of  Bruce  &  Grupc,  Omaha. 

Miller,  W.  E.,  has  opened  engineer- 
ing office  for  steam  and  electric  rail- 
way and  public  utilities  work  at  Madi- 
son, Wis. 

O'Brien,  E.  J„  &  Bro.,  Inc.,  engi- 
neers and  contractors,  have  opened  an 
office  at  399  Division  avenue.  Brook- 
lyn. N.  Y. 

Frost.  Ford  8r  Westell  Construction 
Co.,  general  contractors,  have  opened 
general  contracting  offices  at  400  Pe- 
nobscot Building,  Detroit. 

Dwight  P.  Robinson  &  Co..  Inc., 
have  opened  a  new  branch  office  in 
Youngstown,  Ohio,  and  have  moved 
their  Cleveland  office  to  the  Citizens" 
Building. 
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Haijward  Buckets 


Tnat  HAYCO  Mirk 

Qmm  Shell 

Orange  Perl 
1 1  r  i ;-  Srra|ier 
Kleelrie  Motor 
Id.,  k.  l- 


Gee —What  a  Load! 


— that's  what  they  all  say  when  a  Hayward  Orange  Peel  Hucket  comes  up 
to  the  top. 

The  work  that  a  Hayward  can  do.  the  lime  and  labor  il  saves,  on  a  sewer 
job  is  really  surprising. 

Whether  you're  excavating,  back-filling,  or  tackling  the  concrete  work  and 
masonry,  you  can  turn  the  tough  jol  s  over  to  a  Hayward — digging,  handling 
sand,  gravel,  crushed  stone,  and  concrete  material,  pulling  up  sheet  piling, 
or  removing  bracing  from  the  trench. 

I'uni|>hlet  3Jv"  will  aho»  you  how  valuable  llatward 
Burkrtn  are  for  •c»it  work  There  are  Pamphlet* 
on  many  other  kind*  of  ronlrarting  John,  loo.  Writ, 
for  the  one  you  wuul. 


The  Hayward  Company,  50  Church  Street,  New  York,  N.  Y. 


Member  of  Material  Handling  Machinery  Manufacturers'  Assn. 


.v-r  \ 


PUBLIC  WORKS. 


CITY  COUNTY 

A  Combination  of  "Municipal  Journal"  and  "Contracting' 


STATE 


Vol.  49 


FLORAL  PARK.  NOVEMBER  6.  1920 


No.  19 


Snow  Removal  Tests 


Removal  of  snow  from  city  streets  is  becoming  increasingly  common  and  ex- 
pensive, and  the  larger  cities  are  finding  it  a  serious  problem.  The  New 
York  Street  Cleaning  Department,  afte."  experimental  tests,  has  ordered  100 
tractors  and  many  motor  trucks  and  has  invited  bids  for  other  tractors,  plows 
and  other  heavy  equipment  for  next  winter's  service. 


It  is  estimated  that  during  the  month  of  Feb- 
ruary, 1930,  traffic  tie-ups  due  to  unexpected 
snow-falls  cost  the  merchants  of  Now  York  Citv 
Sf>0.000,000  and  the  city  itself  $5,500,000  for  emer- 
gency snow-removal  work.  Although  the  Depart- 
ment of  Street  Cleaning  made  strenuous  efforts 
its  equipment  was  inadequate  to  handle  the  situa- 
tion and  outside  contractors  were  called  in  but 
failed  at  the  critical  time. 

Horse-drawn  snow  plows  and  motor  trucks 
were  inefficient  in  the  deep  drifts.  None  of  the 
equipment  owned  by  the  department,  or  available 
outside,  was  able  to  handle  the  heavy  fall  of 
parked  snow,  except  a  few  small  tank-type  trac- 
tors which  had  been  voluntarily  offered  for  the 
work. 

A  snow-removal  committee  was  appointed  to 
report  to  the  mayor  on  ways  and  means  of  han- 
dling the  snow  in  the  most  efficient  manner.  The 
chairman,  Fire  Chief  Kenlon,  in  view  of  success- 
ful fire-fighting  experience,  decided  that  it  is  im- 
perative to  have  motor  equipment  which  can  be 
kept  at  work  throughout  the  storms  so  that  it  will 
be  necessary  to  clean  up  but  a  small  part  of  the 
snow  when  the  storm  is  over. 

The  Snow- Removal  Committee,  working  on 
this  basis,  organized  a 
series  of  tests  that  were 
made  last  July.  All  man- 
ufacturers of  track-lay- 
ing (caterpillar  tractor) 
tractors  were  requested 
to  compete  in  this  event. 

The  tractor-  taking 
part  in  the  demonstra- 
tion were  Holt,  J.  T., 
Monarch,-  Hates  and 
Cleveland:  all  excepting 
the  Hates  being  of  the 


TK.U  ToK  HAl'l.TM;  -NOW    I'l  i  >W    IN  RKAR 


crawler  or  track-laying  type.  The  Bates  |is 
equipped  with  crawlers  in  the  rear,  with  the  ad- 
dition of  two  wheels  in  front  to  guide  and  for 
flexibility  of  operation. 

The  tests  were  made  on  Avenue  C,  between 
INth  and  19th  streets,  on  July  29,  1920.  Damp  sand 
weighing  90  pounds  per  cubic  foot  was  spread 
on  the  asphalt  pavement  over  an  area  of  7,500 
-quare  feet  (125  feet  long  by  00  feet  wide),  one- 
hall"  to  a  depth  of  4  inches  and  one-half  to  a  depth 
<>f  (>  inches 

The  Department  of  Street  Cleaning  snow  plows 
with  varying  lengths  of  blades  set  at  an  angle  of 
45  degrees,  were  attached  to  tractors,  which 
started  at  the  edge  of  the  sand  bed  and  worked 
into  a  full  width  stroke,  pushing  the  plow  for 
the  full  length  of  the  spreadings. 

Kquipped  as  before  except  with  plow  set  at 
right  angles,  the  tractors  started  in  at  the  center 
of  the  0-inch  bed  of  sand  in  which  the  three  heavy 
tractors  (  Holt.  J.  T.  and  Monarch)  were  required 
to  push  a  full  stroke  for  the  entire  length  of  the 
bed. 

Finally,  with  the  front  plow  raised  out  of  the 
way  and  a  Climax  plow  attached  to  rear  end,  the 
two  smaller  tractors  (  Hates  and  Cleveland)  were 

to  start  at  edge  of  the  sand 
bed  and,  working  into 
full  stroke,  plow  wind- 
rows for  the  full  length 
of  the.  spreading.  All  the 
tractors  fulfilled  the  re- 
quirements of  the  test. 

!  TIS«.  »I*K<  mTATMMCf 

Hased  on  the  results  of 
these  tests,  specifications 
w  ere  prepared  and  bids 
invited  by  the  engineer- - 
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ing  Bureau  of  the  department  for  150  (gasoline 
motor-driven  track-laying  tractors.  Each  bidder 
was  required  to  submit  evidence  that  there  are  at 
least  50  of  his  make  of  tractors  in  operation  in  the 
United  States  which  have  each  given  not  less 
than  one  year  of  service.  The  engine  must  be  a 
four-cylinder,  four-cycle  engine,  which  will  de- 
velop not  less  than  20  brake  horse  power  at  gov- 
erned speed. 

Ignition  must  be  by  high-tension  magneto  with 
impulse  coupling  and  motor  shall  be  easily  started 
by  hand.  In  lieu  of  the  high-tension  magneto, 
dual  ignition  with  battery  and  generator  may  be 
used.  The  engine  shall  be  provided  with  a  cen- 
trifugal governor  which  can  be  set  to  keep  the 
motor  at  constant  speed.  Final  drive  must  be 
gear,  worm  or  chain. 

A  committee  appointed  to  purchase  snow-re- 
moval equipment  decided  to  buy  100  small  tank- 
type  tractors,  50  large  crawler-type  tractors  and 
a  big  fleet  of  trucks  with  dump  bodies,  together 
with  the  necessary  push  plows  for  the  tractors. 

The  order  for  100  small  tank-type  tractors  has 
been  awarded  to  the  Cleveland  Tractor  Company, 
of  Cleveland,  Ohio,  which  will  supply  standard 
12-20  Cletracs  weighing  3,800  pounds  each  and 
equipped  with  winter  tracks,  a  covered  cab,  a 
.two-man  seat,  storm  curtains  and  sirens. 

Bids  have  been  received  for  50  heavy  tractors 
weighing  not  less  than  8,000  pounds  each  that 
must  be  manufactured  by  makers  established  at 
least  eight  years  and  builders  of  their  own  en- 
gines. Bids  have  also  been  received  for  three 
wrecking  cars  equipped  with  cranes,  but  con 
tracts  for  them  have  not  yet  been  awarded. 

For  use  with  the  tractors  there  have  been  pur- 
chased 212  White  5-ton  6-yard  automobile  trucks 
with  dump  bodies.  75  of  which  arc  to  be  equipped 
with  alternate  1,200-gallon  flushing  tanks  for 
summer  use;  100  2- ton  Mack  auto-trucks;  150  4- 
wheel  and  300  auto-front  plows  made  by  the  Good 
Roads  Machinery  Co. ;  4  Vi-ton  delivery  trucks : 
and  1  Friedman's  mechanical  snow  loader. 

The  tractor  tests  were  conducted  under  the  di- 
rection of  Honorable  Frank  K.  Eschmann.  acting 
commissioner  of  street  cleaning;  A.  A.  Taylor, 
general  superintendent ;  John  Sondon,  superinten- 
dent of  snow  removal ;  and  Elmer  Clark  Goodwin, 
examining  engineer.  Department  of  Street  Clean- 
ing. 

EKGIKKlUt'S  EEW»T 

A  few  weeks  ago  Mr.  Goodwin  submitted  to 
Grover  A.  Whalen.  commissioner  of  the  Depart- 
ment of  Plant  and  Structures,  "full  particulars  of 
the  purchase  of  trucks,  tractors,  plows  and  other 
equipment  which  the  city  contemplated  making, 
as  well  as  of  the  plan  for  co-operation  between  the 
street  cleaning,  fire,  police  and  other  city  depart- 
ments; likewise  the  plans  for  obtaining  labor  and 
hiring  privately  owned  vehicles,  with  the  employ- 
ment of  the  contractor's  and  railroad's  forces  tor 
the  speedy  removal  of  snow  from  the  city's  streets 
during  the  coming  and  subsequent  winters."  His 
report  is  as  follows : 

Organization — The  organization  for  snow  work 
will  be  divided  into  three  classes: 


1.  Snow  fighting  to  be  composed  of  the  de- 
artment  force  and  equipment  augmented  by 
ired  laborers. 

2.  The  contractor's  forces  for  the  removal  of 
snow  after  the  storm  ceases  falling. 

3.  The  railroad's  forces,  which  are  the  forces 
under  the  direction  of  the  railroad  companies  as- 
signed to  the  streets  which  they  are  obliged  to 
clear  of  snow  under  the  terms  of  their  contract 
with  the  city  and  their  respective  franchises. 

The  general  plan  for  the  purchase  of  the  vari- 
ous articles  of  equipment  was  set  forth  in  the 
Snow  Committee  Report,  of  which  Chief  Kenlon 
was  the  chairman,  and  in  accordance  with  such 
policy  we  have  already  awarded  a  contract  for 
212  five-ton  gasoline  trucks  to  the  lowest  bidder, 
the  White  Company.  The  specifications  of  the 
contract  call  for  the  delivery  of  the  first  fifty 
trucks  about  the  first  week  in  December  and  the 
balance  of  162  trucks  to  be  delivered  by  January 
15.  or  in  an  installment  of  50  trucks  every  20  days 
after  the  first  delivery. 

Plans  and  specifications  have  been  drawn  for 
the  purchase  by  public  letting  of : 
100  two-ton  auto-trucks. 
150  four-wheeled  plows. 
W0  auto-front  plows. 

130  tractors  of  the  caterpillar  type  (100  known  as  the  small 
sire,  not  less  than  3,800  lhs„  and  SO  not  less  than 
8,000  lbs.). 
3  wrecking  cars  equipped  with  cranes. 

*  three-quarter-ton  delivery  trucks  (for  delivering  sup- 
plies.) 

t  mechanical  snow  loader  (Friedman  machine). 

Plans  and  specifications  have  been  prepared  for 
a  large  garage  and  receiving  station  in  Brooklyn 
on  Water  and  Dock  streets,  with  a  capacity  for 
sheltering  300  auto-trucks. 

Plans  are  being  prepared  for  a  central  repair 
shop  and  this  is  to  be  followed  by  the  building 
of  twenty-two  garages  throughout  the  city  in  the 
Boroughs  of  Manhattan,  Bronx  and  Brooklyn, 
city-owned  property  which  has  been  turned  over 
to  the  Department  of  Street  Cleaning  for  this 
purpose  by  the  Sinking  Fund  Commission  and 
the  Department  of  Plant  and  Structures. 

Co-operation  of  Other  City  Department* — 
In  the  proposed  plan  of  co-operation  between  the 
Street  Cleaning.  Fire  and  Police  Departments,  it 
is  intended  to  assign  two  policemen  or  two  fire- 
men to  operate  the  caterpillar  tractors,  who  are 
licensed  chauffeurs,  skilled  in  the  work  of  operat- 
ing motor-driven  apparatus,  who  will  command 
auto  and  horse-drawn  truck  drivers  to  give  these 
tractors  the  right  of  way. 

The  general  plan  of  operating  these  tractors, 
together  with  five-ton  auto-trucks  of  the  depart- 
ment, will  be  as  follows: 

As  soon  as  a  snow-fall  starts  and  the  Commis- 
sioner is  convinced — after  consulting  with  the 
Weather  Bureau  Officials—that  it  will  be  a  con- 
tinued storm,  he  will  issue  orders  to  have  the 
tractors  and  trucks  begin  work.  The  plows  shall 
be  attached  to  the  trucks  at  the  various  garages, 
and  the  police,  fire  and  street  cleaning  operators 
who  are  assigned  to  this  work  shall  immediately 
report  for  duty  and  proceed  at  once  to  the  points 
where  they  are  to  plow. 
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The  scheme,  as  outlined,  is  to  have  plows  in 
teams  of  two  clean  a  width  of  20  feet  of  roadway 
for  a  distance  of  three  lineal  miles  in  one  hour 
and  to  continue  working  over  such  a  route  after 
the  snow  has  ceased  falling.  The  average  rate 
of  snow-fall  is  x/i  inch  per  hour  and  the  motor- 
driven  plows  operating  at  the  rate  of  three  miles 
an  hour,  will  cover  the  entire  area  every  two 
hours,  constantly  plowing  1  in.  of  snow  on  each 
trip  up  and  down  the  assigned  area. 

Rapid  Snow  Removal — With  ISO  tractors  and 
250  five-ton  trucks  operating,  all  of  which  will 
have  snow-plows  attached,  starting  at  200  differ- 
ent points  and  covering  3  lineal  miles,  cleaning 
20  feet  of  roadway,  it  will  be  noted  that  the  de- 
partment will — with  its  own  equipment— have 
plowed,  at  the  cessation  of  snow-fall  in  each 
•>  torm,  six  hundred  miles  of  roadway  in  the  im- 
portant sections  of  the  city.  70  per  cent  of  which 
will  be  in  the  Borough  of  Manhattan,  so  that 
there  will  be  no  interruption  of  traffic  such  as 
practically  paralyzed  the  trucking  business  last 
year  and  incurred  the  loss  of  millions  of  dollars. 

This  force  wll  be  augmented  by  the  hiring  of 
auto-trucks  to  which  department  snow  plows  will 
be  attached  and  it  is  estimated  that  100  of  these 
will  be  engaged  working  in  the  same  manner  as 
the  department  trucks  and  tractors  covering  an 
additional  150  miles  of  roadway.  It  is  intended 
that  this  total  force  will  be  operating  within  one 
hour  after  the  call  has  been  issued  by  the  Com- 
missioner, so  that  if  the  storm  is  in  progress  one 
hour  and  it  is  decided  to  call  out  the  force,  all 
the  equipment  will  be  in  motion  within  two  hours 
after  the  storm  starts  or,  in  other  words,  the  full 
force  of  motor  trucks  and  tractors  will  be  operat 
ing  when  the  snow  shall  have  reached  a  depth  of 
one  inch. 

The  first  point  in  the  work  of  snow  removal  is 
to  keep  traffic  moving.    This  will  be  accomplish 
<"d  by  throwing  the  snow  from  the  center  to  the 
sides  of  the  roadway.    The  second  point  is  to 
have  the  snow  removed  as  quickly  as  possible 
after  it  is  thrown  to  the  sides.    For  this  purpose 
it  is  intended  to  utilize  the  100  two-ton  depart 
ment  trucks  and  the  department  force  of  cart* 
approximately  500  in  number,  on  the  first  day 
of  each  storm,  to  haul  the  snow  to  the  most  con- 
venient   disposal    points,    such   as    sewers  and 
water-front  dumps. 

During  the  DTOgTCSS  of  a  storm,  the  laborer- 
will  be  assigned  to  work  nt  the  same  time  that 
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the  call  is  issued  for  the  plows  to  start  out  and 
they  will  pile  the  snow  just  as  soon  as  it  is  thrown 
to  the  side  of  the  roadway  by  the  plows.  This 
will  obviate  delay  as  formerly  occurred  while 
waiting  for  the  contractor's  forces  to  begin  work, 
which  was  usually  delayed  until  the  following 
day. 

The  Street  Cleaning  Department  intends  to 
remove  the  snow  with  its  own  force  south  of  14th 
Street,  in  the  Borough  of  Manhattan,  where  the 
greatest  difficulty  developed  last  year,  and  to 
extend  its  forces,  wherever  practicable,  north 
of  14th  street  on  the  main  thoroughfares,  such 
as  5th  Avenue,  Broadway  and  other  main 
arteries  of  traffic,  so  that  the  snow  will  be  remov- 
ed with  all  possible  speed. 

It  is  purposed  to  utilize  the  plows  attached  to 
the  tractors  to  push  snow  from  the  roadways  to 
the  sewer  manholes  wherever  such  are  available, 
after  they  stop  plowing,  which  means  that  150 
tractors  will  be  pushing  snow  on  all  streets  where 
sewers  are  available  and  in  this  way  great  quan- 
tities will  be  removed  quickly. 

Emergency  Workers— The  plans  also  provide 
for  registration  of  the  emergency  men  in  advance 
of  the  winter  season  in  order  to  have  an  available 
snow-fighting  force  of  laborers  report  at  the  103 
section  stations  throughout  the  three  boroughs,  at 
which  places  they  will  be  equipped  with  picks, 
shovels  and  pan  scrapers ;  and  under  the  direc- 
tion of  squad  leaders  they  will  be  assigned  to 
certain  routes  for  sewering  or  piling  the  snow, 
depending  upon  the  type  of  sewer  adjacent  to  the 
various  points  at  which  they  are  assigned  to 
work. 

The  rates  of  pay  to  attract  a  sufficient  number 
of  laborers  for  snow- work  will  be  determined 
later  in  the  year,  depending  upon  what  a  survey 
of  the  labor  conditions  will  indicate.  As  it  is 
intended  to  make  every  effort  to  have  the  snow 
removed  quickly,  a  raise  in  the  rates  would  seem 
to  be  one  of  the  means  of  inducing  laboring  men 
to  report  promptly  in  sufficient  numbers  to  get 
the  work  done  rapidly  and  at  a  minimun  expense, 
for  it  is  easier  to  handle  the  snow  immediately 
after  it  has  fallen  than  to  permit  it  to  be  pressed 
down  by  the  traffic  ami  hardened  by  freezing. 


Prohibitory  Cost  of  Paving 

It  is  reported  that  the  road  commissioner  of 
New  Orleans  has  decided  to  abandon  some  of  the 
proposed  paving  contracts  for  which  the  bids  re- 
ceived arc  considered  unreasonably  high.  Tt  is 
considered  preferable  to  lose  a  year  than  to  pay 
S8  per  square  yard  for  work  which  formerly  cost 
S2.  A  tabulation  of  the  bids  showed  "entire  ab- 
sence of  competition."  and  although  it  is  not 
claimed  that  the  prices  asked  are  more  than  the 
rosl  of  materials  and  labor  warrant,  it  is  felt  that 
the  figures  are  almost  prohibitory  and  that  the 
liunlen  should  not  be  inflicted  at  present  on  the 
contractor.  Under  the  law  the  work  alreadv  bid 
on  must  be  executed  or  abandoned  because  it  is 
required  that  contracts  for  paving  must  be  mad 
;i  year  in  advance  and  therefore  this  work  cannot 
he  deferred  a  few  months. 
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Selecting  a  Type  of  Road  Surface 


A  discussion  of  the  question.  "What  type  of  surface  will  give  the  beat  reauhs 
under  a  set  of  given  conditions?"    A  tentative  solution  is  proposed  by  the 

Office  of  Public  Roads. 


The  general  subject  oi  selecting  the  type  of 
road  surface  for  any  given  highway  improvement, 
basing  such  selection  upon  some  reasons  that 
have  definite  information  as  their  foundation,  was 
discussed  before  a  conference  of  district  engineers 
by  E.  \V.  James,  assistant  chief  engineer  of  the 
Bureau  of  Public  Roads. 

Selection  of  the  type  of  road  is,  he  said,  "one 
of  the  large  and  still  open  questions  in  highway 
en  trine:  rim'.'"  Data  pre  lacking  for  reaching  any 
definite  conclusion  based  entirely  upon  technical 
considerations.  There  is  little  or  no  unity  of 
opinion  as  Id  the  service  value  of  the  various 
types  under  given  conditions  of  traffic,  or  regard- 
ing the  probable  length  of  life  of  the  several 
types.  On  the  basis  of  cost  over  a  period  of 
years,  opposite  conclusions  were  reached  recently 
by  two  engineers  of  one  of  the  large  state  high- 
way departments.  Data  simply  are  not  available 
lor  a  purely  technical  answer  to  the  question : 
"What  type  of  surface  will  give  the  best  results 
under  a  set  of  given  conditions?" 

Many  engineers  ami  investigators,  however,  are 
endeavoring  to  secure  such  data,  chief  among 
these  being  the  Bureau  of  Public  Roads,  which 
is  the  only  governmental  organization  having  at 
its  disposal  funds  and  personnel  for  conducting 
the  necessary  experiments. 

\side  from  the  technical  considerations,  there 
are  and  probablv  always  will  he  several  impor- 
tant administrative  ones  which  will  have  consid- 
erable weight  in  determining  type  of  pavement. 
These  are  the  exigencies  of  construction  (involv- 
ing engineering  administration ').  financial  limita- 
tions and  the  influence  of  local  opinon.  which 
opinion  is  frequently  influenced  by  the  promotion 
work  of  those  hiving  materials,  equipment  or 
proprietary  typos  for  sale. 

The  Bureau  of  Public  Koads  has  for  a  num- 
ber of  years  Seen  collecting  data,  probably  the 
most  valuable  of  which  are  in  connection  with 
surface  treatments.  It  reports  having  found,  for 
instance,  that  a  water-gas  tar  preparation  applied 
as  a  cold  surface  treatment,  maintained  under  pa- 
trol, will  cam  ''25  gross  tons  of  traffic  per  day. 
and  under  this  traffic  the  maintenance  will  be  in 
the  third  of  seven  experimental  sections  on  the 
basis  of  ccoiioim  .  but  this  same  section  was  de- 
stroyed by  1.13(1  gross  tons  per  day  bevond  the 
point  of  am  reasonable  maintenance  The  aver 
age  life  r.f  a  rctrcatinent  of  this  material  was 
found  to  be  eighi  months.     \  hot  tar  surface 


treatment  stood  up  satisfactorily  under  1,325  gross 
tons  daily  average. 

There  are  considerable  more  data  of  this  gen- 
eral nature  which  are  being  collected  and  others 
which,  having  been  collected,  are  now  being 
studied  and  conclusions  drawn.  As  yet,  however, 
there  is  little  or  no  material  of  value  in  the  litera- 
ture of  highway  engineering  or  in  the  engineering 
press  relative  to  the  determination  of  type.  "En- 
gineers have  written  all  around  the  subject  but 
have  generally  refrained  from  committing  them- 
selves to  figures." 

With  respect  to  heavy  trucking,  the  observa- 
tions of  the  Bureau  of  Public  Roads  are  that 
trucks  rated  heavier  than  three  tons  are  generally 
seriously  destructive  of  any  type  of  pavement 
eustomarilv  used  on  rural  roads  uo  to  1917.  Fur- 
ther, the  destructiveness  varies  directly  with  the 
speed,  but  probablv  in  greater  ratio.  It  appears 
that  constant  use  of  a  few  trucks  per  day.  if  they 
are  heavier  than  three  tons  and  run  at  a  speed 
of  25  to  35  miles  per  hour,  is  sufficient  to  cause 
high-tvpe  pavements  of  designs  current  in  191" 
to  fail,  no  matter  how  well  they  may  be  main- 
tained. 

During  the  past  two  years  there  has  been  a 
continual  increase  in  the  practice  of  submitting 
alternate  designs  for  projects  on  which  Fed- 
eral aid  is  asked.  Some  states  have  adopted  some- 
thing like  a  svstem  in  selecting  and  even  in  de 
ciding  between  these  alternates.  The  state  of 
Illinois  has  attempted  to  set  up  a  rational  method 
of  comparing  Ivpes.  one  essential  feature  of 
which  is  that,  studied  as  a  beam,  a  pavement 
cross-section  constructed  whollv  of  concrete  is 
stronger  than  one  with  a  bituminous  top  on  an 
adequate  concrete  base:  that  the  upper  layers  or 
■wearing  surface  of  a  pavement  cross-section  in 
concrete  is  worth  twice  as  much  as  a  bituminous- 
top  wearing  surface.  Incidental  to  this  conclu- 
sion is  the  use  of  an  identical  mix  for  a  one-course 
concrete  desiiyn  and  for  the  base  of  bituminous- 
ton  construction.  "Obviously,  a  rational  analysis 
of  this  problem  has  not  been  made  and  would  he 
of  verv  doubtful  value.  It  appears  to  involve  the 
analysts  of  a  compound  beam  of  elastic  material, 
continuously  but  not  uniformly  supported  on  elas- 
tic bearings,  and  besides  the  question  of  flexure 
involves  consideration  of  no  less  than  three  dif- 
ferent longitudinal  shears,  one  in  concrete,  one  in 
the  bituminous  top.  and  one  in  the  joint  between 
them,    The  last  element  cannot  possibly  be  evalu- 
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afed,  and  the  question  of  reduced  impact  owing  to 
the  cushioning  iffect  of  the  bituminous  top  con- 
fuses the  whole  problem."  Although  this  conclu- 
sion is  unsatisfactory  to  many  engineers  and  to  a 
large  group  of  material  manufacturers,  there  has, 
nevertheless,  been  surprisingly  little  unfavorable 
criticism  of  it,  probably  because  no  one  has  any 
better  data  on  which  to  base  objections  than  the 
Illinois  department  had  on  which  to  base  their 
conclusions. 

The  state  of  Pennsylvania  in  the  1919  specifica- 
tions compared  types  on  the  basis  of  probable 
cost,  and  developed  designs  for  such  pavements 
as  sheet  asphalt,  Filbertine  and  Warrenite  having 
dimensions  which  departed  from  previous  custo- 
mary practice,  because  designed  with  the  purpose 
of  producing  a  cross-section  of  each  type  so  that 
all  would  cost  approximately  the  same.  This 
plan  possesses  the  inherent  drawback  that  it  must 
be  entirely  revised  with  every  change  in  relative 
cost  of  materials. 

The  Bureau  of  Public  Roads  has  tentatively 
followed  another  solution  which  starts  by  estab- 
lishing a  list  of  pavements  on  the  basis  of  service 
value.  This  is  purely  empirical  and  indetermi- 
nate and  likely  to  vary  somewhat  in  the  judg- 
ment of  different  engineers.  The  order  in  which 
pavements  have  been  listed  by  the  Bureau  is  as 
follows:  Brick  on  concrete  base,  sheet  asphalt 
on  concrete  base,  cement  concrete,  bituminous 
concrete  on  an  adequate  base,  bituminous  ma- 
cadam, surface-treated  macadam,  water-bound 
macadam,  gravel  macadam,  gravel,  sand-clay,  top 
soil,  earth. 

The  next  step  was  to  attempt  to  indicate  suf- 
ficiently the  details  of  design  so  that  the  pave- 
ments could  be  classified  in  groups.  Three  groups 
known  as  Classes  A,  B  and  C  were  selected,  for 
heavy,  medium  and  light  traffic,  respectively.  Un- 
der Class  A  the  bureau  placed  monolithic  or  semi- 
monolithic  brick  pavement,  using  3  or  3j4-inch 
block  on  4-inch  or  5-inch  cement  concrete  base 
mixed  \:2'/2:S  or  1:3 :6.  Also  bituminous  con- 
crete 2  inches  thick  on  a  5-inch  or  6-inch  cement 
base  mixed  1-3-6.  Also  cement  concrete  pavement 
h  inches  thick  at  the  sides  and  7x/2  inches  at  the 
center  mixed  1-2-4. 

For  Class  B.  medium  traffic,  it  designates  bitu- 
minous concrete  1,'  i  inches  thick  on  a  4-inch  or  5- 
inch  concrete  hase  mixed  1-3-6.  Also  cement  con- 
crete pavement  5  inches  and  f>'/2  inches  mixed 
1-2-4.  Also  bituminous  concrete  2  inches  thick 
on  a  4-inch  bituminous  concrete  base  of  crushed 
Monc  or  gravel. 

For  Class  C,  light  traffic,  it  designates  bitumi- 
nous concrete  inches  thick  on  a  4-inch  bitu- 
minous concrete  base  of  crushed  stone  or  gravel. 
Also  bituminous  concrete  \y2  inches  thick  on  a 
bituminous  binder  course  \l/2  to  2  inches  thick, 
on  a  4-inch  broken  stone  base.  Also  bituminous 
concrete  2  inches  thick  on  a  5-inch  water-bound 
macadam  base.  Also  bituminous  macadam  2y2 
inches  thick  on  a  5-inch  water-bound  macadam 
hase. 

This  classification  was  especially  devised  as  a 
suggestion  for  the  state  of  Idaho  and  there  was 


included  under  Class  A  as  a  fourth  alternate, 
bituminous  concrete  2  inches  deep  on  a  5-inch  or 
6-inch  bituminous  concrete  base  of  crushed  stone, 
this  addition  being  solely  for  the  purpose  of  pro- 
viding in  this  group  a  type  of  surface  that  would 
not  require  water  for  construction.  It  is  appar- 
ent that  this  classification  is  not  generally  ap- 
plicable. For  instance.  Class  A  pavements  should 
be  made  considerably  heavier  in  most  of  the  East- 
ern states,  and  numerous  other  variations  in  detail 
would  have  to  be  made  for  other  localities. 

•'So  many  different  questions  have  arisen  re- 
garding the  determination  of  alternate  and  com- 
parable types  that  it  appears  necessary  to  seek  a 
solution  in  an  entirely  different  direction.  So  far 
we  have  attempted  to  establish  an  equivalency  of 
either  cost  or  service  value.    .    .  . 

•'It  has  been  suggested  that  an  attempt  be  made 
to  establish  normal  differentials  among  the  sev- 
eral higher  types  that  are  likely  to  be  brought  to- 
gether in  competition.  This  normal  differential 
presupposes  the  fixing  of  what  may  be  referred 
to  as  a  normal  base  price  for  each  type  on  a  given 
project,  and  this  will  be  arrived  at  by  a  careful 
analysis  of  the  materials  entering  into  the  con- 
struction of  the  design  on  the  basis  of  their  cost. 
Given  a  particular  project  on  which  it  is  intended 
to  solicit  tenders  for  sheet  asphalt,  modified  To- 
peka, and  concrete,  the  materials  necessary  to  con- 
struct each  type  will  be  located  and  the  cost  of 
placing  them  into  the  work  will  be  analyzed.  This 
will  provide  for  each  type  a  very  carefully  com- 
piled engineer's  preliminary  estimate.  It  need  not 
represent  the  actual  cost,  but  it  will  establish  a 
normal  basis  of  comparison  and  fix  the  normal  dif- 
ferentials that  may  be  expected  to  exist  between 
various  types.  When  the  bids  are  opened,  if  the 
bid  for  concrete  is  below  its  normal  base  price 
and  the  bid  for  Topeka  is  above  its  normal  base 
price,  the  concrete  would  be  considered  the  better 
bid.  If.  on  the  other  hand,  sheet  asphalt,  al- 
though bid  at  a  considerably  higher  cost,  were 
below  its  normal  base  price,  and  concrete  above 
its  normal  base  price,  the  tender  for  sheet  asphalt 
could  logically  be  considered  as  the  better  bid. 
.  .  The  practical  effect  of  this  method  is  to 
avoid  decision  as  to  strictly  comparable  types  or 
designs,  and  at  the  same  time  maintain  compe- 
tition. But  that  competition  is  no  longer  among 
the  types:  it  is  a  competition  of  each  type  with 
its  normal  or  base  estimate. 

"It  is,  of  course,  at  once  apparent  that  a  sug- 
gestion of  this  kind  can  only  be  worked  out  under 
very  intelligent  engineering  direction — it  will 
mean  that  the  engineer,  after  having  selected  his 
alternative  designs,  will  first  have  to  compute  the 
quantities  of  cement,  sand,  chips,  aggregate,  bitu- 
minous filler  ami  whatever  other  materials  enter 
into  the  construction,  locate  probable  sources  of 
suitable  materials  and  carefully  analyze  the  cost 
of  each  one." 

"Whether  this  scheme  is  practicable  from  a  bus- 
iness point  of  view  may  be  open  to  some  question. 
It  his  some  decided  advantages.  For  instance, 
it  has  been  noticed  that  concrete  bids  when 
brought  into  competition  with  bids  for  Topeka  or 
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Warrenite  on  a  concrete  base  have  a  marked  ten- 
dency to  rise  until  they  are  only  slightly  below 
the  Topeka  bids.  If  a  differential  were  estab- 
lished, concrete  would  have  to  stay  down  where  it 
belongs  or  it  would  be  at  a  disadvantage.  The 
cost  of  preparing  preliminary  estimates  would  be 
somewhat  greater  than  at  present  and  the  esti- 
mates could  not  be  based  so  generally  on  averages 
derived  from  records  of  past  bids  as  they  now  are. 


It  is  probable  also  that  a  somewhat  higher  stan- 
dard of  preliminary  engineering  in  general  would 
be  required  to  carry  out  this  scheme  successfully, 
because  there  would  doubtless  arise  considerable 
differences,  especially  among  material  men,  as  to 
the  fairness  of  the  differentials  established,  and 
the  engineer  responsible  for  the  computations 
would  have  to  fortify  his  conclusions  by  very 
skillfully  analyzed  data." 


Two  Illinois  Asphaltic  Pavements 


An  asphaltic  concrete  highway  pavement  on  a  rich  concrete  base  and  a  sheet 
asphalt  pavement  of  unusually  stiff  mix  are  described  by  John  B.  HittelL 
Materials  hauled  in  4-bag  batches  by  twenty-five  trucks  and  mixed  on  the 
job.    Base  roughened  by  corrugated  roller. 


Two  asphaltic  pavements  constructed  this  year 
in  Illinois  were  described  in  a  paper  before  the 
American  Society  for  Municipal  Improvements 
by  John  B.  Hittell,  district  engineer  of  the  As- 
phalt Association.  Mr.  Hittell  selected  these  two 
pavements  because  they  represented  types  of  con- 
struction recently  designed  which  will  carry  a 
large  amount  of  traffic,  one  being  laid  on  a  ce- 
ment foundation  with  a  rather  unusually  rich  mix 
and  the  other  containing  a  top  mixture  which  was 
unusuallv  stiff.  One  was  a  section  of  highway 
and  the  other  a  part  of  the  $15,000,000  Boulevard 
Link  improvement  of  Chicago. 

ASPHALTIC  CO.VCRCTE  PAVEMENT 

The  highway  pavement  was  asphaltic  concrete 
on  a  cement  base.  The  State  Highway  Depart- 
ment of  Illinois  receives  bids  on  alternate  types 
of  construction,  Portland  cement  concrete  and 
bituminous  concrete,  specifying  that  the  latter 
shall  be  laid  upon  a  concrete  base  1  inch  less  in 
thickness  than  that  specified  for  the  concrete 
pavement  and  mixed  in  the  same  proportion,  the 
bituminous  wearing  surface  being  2  or  3  inches 
thick.  In  1919,  the  state  called  for  bids  on  four 
sections  of  the  Chicago,  Waukcgan  and  Milwau- 
kee road,  and  R.  F.  Conway  Company  of  Chi- 
cago, with  wide  experience  in  the  construction 
of  all  classes  of  pavements,  was  awarded  con- 
tracts on  two  sections  for  asphaltic  concrete  and 
on  the  other  two  for  cement  concrete,  the  bids 
for  the  asphaltic  concrete  being  about  $7,200 
greater  per  mile  than  those  for  cement  concrete. 
Undoubtedly  the  highway  authorities,  in  thus 
awarding  the  contracts,  desired  to  avail  them- 
selves of  an  opportunity  to  make  a  fair  compari- 
son between  bituminous  and  cement  concrete 
highway  construction,  as  the  conditions  for  such 
comparison  were  ideal — the  same  soil,  traffic  and 
widths  of  roadway,  a  thoroughly  equipped  and 
experienced  contractor,  and  the  fact  that  the  as- 
phalt would  connect  at  each  end  with  a  cement 
road.  The  asphaltic  concrete  section  contains 
85,436  square  yards  and  is  almost  8  miles  long. 


At  one  end  it  connects  with  a  cement  concrete 
road  18  feet  wide,  7  inches  thick  at  the  side  and  8 
in  the  center,  mixed  1:2:3}4.  Part  of  the  route 
was  occupied  by  an  old  macadam  highway,  but 
this  was  narrower  than  the  new  road  and  because 
of  the  amount  of  grading  was  of  practically  no 
material  value  as  a  support  for  the  pavement. 

Long  stretches  of  light  cutting  were  encoun- 
tered in  the  grading  and  for  this  a  large  Koeh- 
ring  grader  was  employed  and  at  times  3-yard 
wagons  were  loaded  at  the  rate  of  75  per  hour. 
At  the  end  of  one  of  the  cuts  where  a  3-foot  fill 
was  made,  the  soil  was  such  that  horses  mired 
themselves  and  were  unable  to  move  their  loads. 
This  was  overcome  successfully  by  employing  a 
large  caterpillar  tractor  hauling  a  tram  of  three 
wagons. 

In  the  early  part  of  1920  a  central  mixing  plant 
consisting  of  two  4-bag  mixers  was  used,  the  con- 
crete being  hauled  in  trucks  2J4  miles  to  the 
point  of  construction.  This  was  successful  at  first 
but  had  to  be  abandoned  later  owing  to  the  in- 
ability of  material  producers  to  supply  materials 
in  sufficient  quantities  to  operate  the  two  mixers 
simultaneously. 

At  the  time  of  writing  this  paper,  August, 
1920,  the  materials  for  concrete  were  being 
hauled  in  bodies  mounted  on  a  Ford  chassis  with 
a  capacity  for  one  batch  of  4  bags  of  cement, 
sand  and  stone  in  the  proportion  of  1 :2:iV1.  The 
truck  first  receives  4  bags  of  cement  from  the  pile 
or  car,  then  moves  to  the  sand  car  where  the 
sand  has  previously  been  shoveled  into  a  box 
attached  to  the  side  of  the  car,  from  which  it  is 
emptied  into  the  truck;  which  box  holds  twice 
the  portion  of  cement  and  is  readily  moved  from 
one  point  to  another  on  the  side  of  the  car.  The 
necessary  amount  of  coarse  aggregate  is  added, 
the  amount  being  gauged  by  the  size  of  the  truck 
body.  About  25  of  these  trucks  were  employed 
and  were  equipped  with  4H-'ich  tires  on  the  rear 
wheels  which  very  materially  helped  to  compact 
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the  subgrade.  In  fact,  the  district  engineer  of 
the  State  Highway  Department  stated  that  there 
was  practically  no  rolling  of  the  fine  grade  and 
that  the  condition  of  the  sub-grade  was  excellent. 

The  concrete  base  is  6  inches  thick  at  the  sides 
and  7  inches  at  the  center.  On  tangents  the  sub- 
grade  is  flat,  while  on  curves  there  is  a  super-ele- 
vation of  18-foot  pavements  varying  from  2x/i 
inches  on  a  2  degree  curve  to  18  inches  on  a  7 
degree. 

A  Lakewood  mechanical  tamper  has  been  used, 
but  at  the  time  of  writing  the  compression 
was  being  obtained  by  a  large  wooden  tamper 
operated  by  two  men,  one  on  each  side  of  the 
roadway.  The  specifications  called  for  no  curbs, 
but  the  contractor  and  officials  agreed  upon  con- 
structing a  curb  4  inches  wide  and  about  3  inches 
high  integral  with  the  foundation. 

Last  fall,  when  work  was  first  started,  brooms 
were  used  to  roughen  the  surface  of  the  concrete 
and  increase  the  adhesion  of  the  asphalt,  but  this 
method  was  soon  superseded  by  a  hand  roller 
designed  by  G.  N.  Lamb,  district  engineer  of  the 
State  Highway  Department,  which  consists  es- 
sentially of  5  feet  of  10-inch  wrought  iron  pipe 
sealed  at  the  ends,  to  which  has  been  attached  at 
intervals  of  5  inches  ordinary  1-inch  angle  irons.* 
The  roller  is  operated  by  two  men,  one  on  each 
side  of  the  roadway,  and  the  corrugations  are 
made  at  an  angle  of  about  60  degrees  each  way 
from  the  center  line  of  the  road,  leaving  the  sur- 
face grooving  roughly  diamond  shaped.  The  re- 
sult has  been  very  satisfactory.  The  concrete  is 
cured  by  use  of  wetted  tarpaulins  and  afterwards 
by  flooding,  no  earth  embankments  being  used, 
however,  as  is  is  not  considered  possible  to  sat- 
isfactorily remove  the  earth  afterward  from  the 
rough  concrete. 

The  average  progress  of  the  concrete  founda- 
tion was  over  400  feet  a  day.  Four  thousand  feet 
of  finished  roadway  was  laid  in  1919.  Concreting 
was  started  September  24,  while  binder  and  top 
were  laid  during  the  week  of  November  20.  Ow- 
ing to  the  lateness  of  the  season  the  contractor 
ran  these  materials  from  a  plant  in  Chicago,  haul- 
ing it  17  miles  in  7#-ton  trucks.  The  penetration 
of  the  asphalt  varied  between  56  and  68. 

In  order  to  finish  more  than  7  miles  of  binder 
and  top  this  year,  the  contractor  has  installed  at 
Deerfield  a  1-car  Cummer  plant  with  a  capacity 
of  about  200  tons  or  700  lineal  feet  of  completed 
bituminous  pavement.  Two  tanks  of  about  18,- 
000  gallons  capacity,  one  for  fuel  oil  and  one  for 
asphalt  cement,  will  be  used  to  guard  against  in- 
terrupted delivery  of  these  materials.  The  haul 
will  average  2  miles.  The  mixture  for  the  bind- 
ing course  is  composed  of  asphaltic  cement,  stone 
chips  and  fine  aggregate,  there  being  from  to 
6y2  per  cent  of  bitumen,  15  to  30  per  cent  of  min- 
eral passing  10-mesh,  40  to  70  per  cent  passing 
2-mesh  and  retained  on  10,  and  10  to  30  per  cent 
passing  1-mesh  and  retained  on  2.  The  wearing 
course  consists  of  coarse  aggregate,  fine  aggregate, 
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filler  and  asphaltic  cement,  there  being  7l/3  to  9 
per  cent  of  bitumen,  7  to  10  per  cent  mineral 
passing  200-mesh,  20  to  30  per  cent  passing  40, 
25  to  35  per  cent  passing  10,  8  to  22  per  cent 
passing  4,  less  than  10  per  cent  passing  2-mesb 
and  retained  on  4,  and  18  to  32  per  cent  passing 
2  and  retained  on  10. 

This  road  begins  19  miles  from  city  hall,  Chi- 
cago. A  traffic  count  was  taken  on  Sunday  and 
Monday,  August  8th  and  9th,  by  George  A.  Quin- 
lan,  county  superintendent  of  highways,  on  this 
avenue  15  miles  from  the  city  hall.  There  were 
counted  11,991  pleasure  cars  and  motor  trucks 
from  midnight  to  midnight  on  Sunday  and  2,721 
on  Monday ;  about  5  per  cent  of  the  total  on  Sun- 
day being  motor  trucks  and  about  10  per  cent 
on  Monday.  Probably  any  other  day  of  the  week 
would  have  shown  more  motor  trucks.  The  Il- 
linois motor  vehicle  law  limits  the  maximum  load 
on  any  axle  to  16,000  pounds,  although  cities  may 
increase  this  by  50  per  cent  within  their  own  lim- 
its, and  permits  may  be  issued  for  specially  heavy 
loads.  When  frost  is  leaving  the  ground,  officials 
may  prohibit  the  operation  of  vehicles  having  a 
gross  weight  of  more  than  5,000  pounds. 

SHEET  ASPHALT  PAVEMENT 

The  sheet  asphalt  pavement  is  on  the  north  and 
south  approaches  to  the  new  Boulevard  Link 
bridge,  being  laid  in  connection  with  the  widen- 
ing and  extension  of  Michigan  avenue  from  Pine 
street  to  Randolph  street,  Chicago.  The  roadway 
of  the  bridge  is  54  feet  wide  and  the  approaches 
are  75  feet  and  80  feet,  respectively.  17,850 
square  yards  of  the  sheet  asphalt  was  completed 
in  1918  and  the  remainder  was  finished  early  this 
year.  The  specifications  called  for  a  concrete 
base  8  inches  thick  mixed  1 .3 :6 ;  a  binder  course 
lyi  inches  thick  and  a  wearing  surface.  The 
binder  contains  stone  from  1  inch  down,  sand 
and  bitumen,  there  being  4  to  7  per  cent  of  bitu- 
men and  20  to  30  per  cent  of  material  passing  a 
10-mesh  screen.  The  surface  mixture  contains 
about  I0|4-p«r  cent  oi  bitumen,  18  per  cent  of 
mineral  matter  passing  a  200-mesh  sieve,  21.6  per 
cent  passing  an  80-mesh,  38.2  per  cent-passing- a 
40-mesh,  10.5  per  cent  passing  a.  lfljncsh^ and.  1.2 
per  cent  passing  a  4-mesh.  On  level  stretches 
the  crown  on  the  80-foot  roadway  is  10  inches 
with  a  parabolic  curve,  reducing  to  9  inches  on 
gradients.  The  contractor  guaranteed  the  work 
for  two  years  from  acceptance,  agreeing  to  keep 
it  in  perfect  repair  during  that  period. 

This  improvement  was  made  solely  to  accom- 
modate pleasure-car  traffic  between  the  two  sides 
of  the  river  and  to  provide  separate  roadways  for 
commercial  traffic  to  and  from  the  railroad  freight 
yards.  Speeds  of  25  to  30  miles  are  common. 
Busses  weighing  10,500  and  11,500  pounds 
empty,  with  ordinance  capacity  of  50  and  60  per- 
sons, use  the  pavement  regularly,  while  an  even 
heavier  one  is  now  operating  under  temporary 
permit.  On  Sunday,  February  29,  1920,  9,400  au- 
tomobiles were  counted  on  this  road  between  10 
a.  m.  and  7  p.  m.  On  the  same  road  900  feet  fur- 
ther north  of  Chicago  avenue  on  Sunday.  July 
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25,  12,700  automobiles  were  counted ;  and  a  count 
made  on  August  11  at  another  point  on  this  ave- 
nue showed  36,665  between  7  a.  m.  and  7  p.  m., 
averaging  50  per  minute. 


Autoists  Leave  $74,000,(M)0  in  California 

The  State  Motor  Vehicle  Department  of  Cali- 
fornia recently  issued  a  statement  that  during 
the  first  six  months  of  this  year,  62,000  non-resi- 
dent licensed  permits  were  issued,  and  it  is  esti- 
mated that  double  this  number  will  be  issued  for 


the  entire  year  ami  that,  estimating  an  average 
of  four  persons  per  car,  an  average  stay  in  the 
state  of  one  month  (although  many  automobile 
tourists  remain  several  months),  and  an  average 
expenditure  of  §5  a  day,  this  gives  an  estimated 
expenditure  bv  visiting  motor  tourists  during 
1920  of  $74,000,000.  The  California  State  Auto- 
mobile Association  believes  that  nothing  like  this 
number  of  tourists  would  be  attracted  to  the  state 
were  it  not  for  its  excellent  highways  and  that 
this  amount  can  therefore  be  credited  to  the  state 
highways  as  a  partial  offset  to  the  cost  of  con- 
structing and  maintaining  them. 


Record  Output  for  Central  Concrete 

Mixing  Plant 

A  paving  contractors  lays  355  cubic  yards  of  seven-inch  concrete  pavement 
in  a  day,  later  increasing  this  to  425  with  a  maximum  haul  of  3'vi  miles  from 
a  central  mixing  plant.  This  record  wan  obtained  by  carefully  planning  and 
synchronizing  every  part  of  the  work  of  transporting,  mixing  and  spreading 
the  concrete. 


It  is  claimed  that  the  world's  record  for  a  single 
day's  production  of  concrete  for  paving  work  by 
a  central  mixing  plant  has  been  established  by 
MeCrcc,  Moose  &  Co.  of  St.  Paul,  912  lineal  feet 
of  18-foot  road  averaging  7  inches  thick,  contain- 
ing 355  cubic  yards,  having  been  laid  by  this 
company's  central  mixing  plant  in  10  hours.  The 
record  using  the  paving  mixer  method  is  said  to 
be  308  cubic  yards  in  10  hours,  made  by  Alan  J. 
Parrish  of  Paris,  Illinois.  The  state  specifications 
on  both  jobs  required  a  full  minute  mix  per  batch. 
These  records  would  seem  to  indicate  that  the 
central  mixing  plant  method  can  produce  paving 
concrete  with  15  per  cent  more  speed  than  the 
paving  mixer  method. 


The  McCree,  Moose  &  Co.  contract  covers 
7\'t  miles  of  road  running  north  and  south  from 
Mig  Lake,  Minnesota,  where  the  central  mixing 
plant  was  located,  giving  a  maximum  haul  for  the 
mixed  concrete  of  3^4  miles.  The  roadway  is  18 
feet  wide,  d'/j  inches  thick  on  the  sides  and 
7yi  in  the  center,  mixed  1:2:4.  (The  Minnesota 
state  specifications  required  1:2:3^4  unless  a 
machine  tamper  and  finisher  is  used,  in  which 
case  4  parts  of  coarse  aggregate  may  be  used). 
The  specifications  for  consistency  require  that 
the  concrete,  when  placed  and  tamped  in  a  cylin- 
der (>  inches  in  diameter  and  12  inches  high  and 
the  form  removed,  shall  have  a  vertical  settlement 
of  not  more  than  2  inches  when  machine  finishing 
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is  employed  and  not  more  than  6  inches  when 
hand  finishing  is  employed.  As  machine  finish- 
ing was  employed  on  this  work,  a  dry  mix  was 
necessary. 

The  specifications  require  that  concrete  shall 
he  mixed  until  it  is  homogeneous  and  uniform  in 
color,  remaining  in  the  mixer  at  least  one  minute, 
and  while  the  drum  makes  not  le^s  than  12  nor 
more  than  18  full  turns;  requiring  the  mixers  to 
be  equipped  with  a  timing  device.  The  contractor 
used  a  1-yard  Smith  tilting  mixer  and  connected 
to  this  a  batch  meter  of  his  own  make  which  rang 
a  bell  at  the  end  of  the  required  number  of  revolu- 
tions of  the  drum  but  did  not  register  the  number. 

This  mixer  had  been  used  by  A.  Guthrie  & 
Company  in  1916  on  the  Calumet  Sag  channel, 
being  then  equipped  with  an  electric  motor.  It 
was  purchased  by  the  present  contractors  and  on 
the  job  herein  described  the  power  was  trans- 
mitted by  a  long  belt  from  a  motor  mounted  near 
the  ground. 

At  the  central  plant  the  cement  in  bags  is  un- 
loaded direct  from  the  cars  into  a  warehouse.  A 
belt  conveyor  leads  from  here  to  a  hopper,  which 
is  directly  over  the  mixer.  The  bags  are  opened 
in  the  warehouse  and  the  cement,  6  bags  at  a 
tinie(  this  being  the  number  required  for  1  batch), 
is  dumped  on  the  belt  conveyor  which  carries  it 
up  to  the  cement  hopper. 

The  sand  is  brought  from  a  pit  \Y\  miles  away 
by  2^-ton  end-dump  trucks,  which  deposit  it 
through  a  trap  on  to  another  belt  conveyor  which 
elevates  it  to  a  second  hopper  which  is  located 
over  the  mixer  and  which  has  a  capacity  of  20 
yards. 

Crushed  St.  Cloud  granite,  which  is  used  as 
coarse  aggregate,  is  shipped  to  the  plant  in  gon- 
dolas. A  1-yard  clam-shell  bucket  on  an  85-foot 
boom  derrick  unloads  it  from  the  cars  directly 
into  a  third  hopper  placed  over  the  mixer,  which 


has  a  capacity  of  25  yards.  Additional  crushed 
stone  is  unloaded  into  a  stock  pile  behind  the 
derrick,  and  the  hopper  is  kept  supplied  from  this 
pile. 

Under  the  three  hoppers  is  the  batch  hopper 
of  the  mixer,  sub-divided  to  hold  the  correct  pro- 
portions of  sand,  cement  and  crushed  stone,  which 
are  fed  into  it  from  the  hoppers  above. 

After  having  mixed  the  ingredients  one  minute, 
the  mixer  discharges  the  entire  batch  in  8  seconds 
into  a  bottom-dump  hopper  arranged  just  high 
enough  to  permit  the  trucks  to  drive  beneath  it, 
and  having  a  capacity  of  2  cubic  yards  of  mixed 
concrete. 

The  mixed  concrete  is  carried  to  the  road  by 
motor  trucks  of  2x/z  tons  capacity,  with  specially 
short  wheel  base  and  equipped  with  end-dump 
bodies  manufactured  by  the  Lee  Trailer  A  Body 
Company.  They  have  a  level  capacity  of  2  yards 
but  were  usually  loaded  with  about  yards  of 
concrete. 

After  being  dumped  upon  the  sub-grade,  the 
concrete  is  spread  by  horse-drawn  scrapers  and 
is  tamped  and  finished  by  a  finishing  machine. 
The  road  is  cured  by  the  ponding  method. 

In  carrying  out  the  construction  work,  concret- 
ing was  begun  a  mile  and  a  half  north  of  the  mix- 
ing plant  and  carried  toward  the  plant ;  then  was 
begun  a  mile  and  a  half  south  of  the  plant  and 
carried  north  to  join  with  the  other  section.  Work 
was  then  started  at  the  extreme  northern  end  of 
the  road  and  carried  down  to  join  with  the  first 
section,  then  at  the  extreme  southern  end  work- 
ing toward  the  second  section.  This  enabled  the 
trucks,  during  the  construction  of  the  third  and 
fourth  sections,  to  travel  for  a  mile  and  a  half 
over  the  new  concrete  road. 

It  was  found  that  the  amount  of  pavement  laid 
depended  upon  the  transportation  facilities  for 


MIXER    DISCHARGING    INTO    TRUCK    WITH  ORDINARY 
DUMP  BODY.  AT  CENTRAL  MIXING  PLANT 


DUMPING    CONCRETE    FROM    ORDINARY    DUMP  BODY 
TRUCK  NOT  ENTIRELY  SATISFACTORY.  NEEDS  PER- 
SUASION TO  DISCHARGE  ITS  LOAD. 


Digitized  by  Google 


49»  PUBLIC   WORKS  Vol.  i».  No.  1* 


DUMPING   CONCRETE   FROM    LEE   END— DUMP  BODY 


handling  the  concrete  rather  than  upon  the  mix- 
ing plant  itself.  Had  more  trucks  been  used  the 
record  made  could  undoubtedly  have  been  ex- 
ceeded. The  amount  and  number  of  trucks  also 
were  governed  by  the  distance  from  the  plant. 
When  paving  not  more  than  half  a  mile  from  the 
plant,  883  lineal  feet  was  laid  in  one  day  using 
only  4  trucks.  The  912-foot  record  was  made  on 
the  end  section,  using  7  trucks  traveling  for  \yi 
miles  over  the  completed  concrete  road.  The  con- 
tractor on  this  job  also  made  an  average  daily 
record  of  11,000  square  yards,  or  550  lineal  feet, 
over  a  period  of  several  weeks. 

Comparing  the  central  mixing  plant  method 
with  the  paving  mixer  method,  it  should  be  noted 
that  the  paving  mixer  had  a  capacity  of  ^  yard  of 
mixed  concrete  and  was  turning  out  a  1:2:3)4 
mixture  instead  of  a  1:2 :4.  On  the  other  hand, 
the  central  plant  was  somewhat  handicapped  by 
insufficient  facilities  for  transporting  the  mixed 
concrete  and  therefore  was  not  run  at  full 
capacity. 

Since  we  wrote  the  above,  these  contractors 
have  established  a  new  record  of  1,094  feet,  or 
425  cubic  yards,  of  concrete  in  8  hours.  The  com- 
pany has  finally  gotten  12  trucks  on  the  job  and 
is  expecting  to  exceed  this  record  and  may  have 
done  so  before  this  article  is  read. 

Machine  Ditching  Economical  in 
Soft  Ground 

A  drainage  ditch  has  been  constructed  by  the 
St  Louis  and  San  Francisco  Railway  at  Harvard, 
Ark.,  from  2  to  8  feet  deep,  3  feet  wide  at  the  bot- 
tom and  •with  side  slopes  of  1*  to  1,  which  re- 
quired about  4,200  yards  of  excavation.  It  was 
originally  intended  to  do  the  excavating  by  team 
work  at  an  estimated  cost  of  60  cents  per  yard, 
but  when  the  railroad  forces  arrived  to  execute 
the  work  it  was  found  that  the  ground  was  so 
soft  that  the  horses  could  not  work  on  it,  and  it 
was  concluded  to  try  an  American  railroad  ditch- 
ing machine. 

As  the  weight  of  the  machine  was  too  great  to 
be  supported  directly  on  the  ground,  there  was 
provided  a  special  track  supported  on  the  center 
line  of  the  ditch  by  movable  sections  of  timber 


grillages  or  platforms  that  distributed  the  load 
equally  to  both  sides  of  the  ditch.  Three  sections 
of  the  platform,  each  10  feet  long,  were  made  with 
an  8x  10-inch  transverse  beam  16  feet  long,  sup- 
ported at  each  end  on  a  pair  of  longitudinal  3  x  10- 
inch  planks  10  feet  long,  set  close  together.  An 
8  x  10-inch  longitudinal  stringer  timber  was 
placed  flat  under  each  rail  and  bolted  on  top  of 
the  transverse  timbers.  On  these  stringers  66- 
pound  rails  were  spiked  to  suit  the  gauge  of  the 
ditcher  machine. 

A  bearing  of  32J4  square  feet  was  thus  provided 
on  the  surface  of  the  ground  by  these  platforms 
and  proved  adequate  to  support  the  ditcher  ma- 
chine, which  handled  the  platforms  without  diffi- 
culty, shifting  the  sections  successively  from  rear 
to  front  as  it  progressed. 

At  the  deepest  part  of  the  ditch  the  span  of  the 
track  platform  did  not  suffice  for  the  ditch  to  be 
dug  full  width  at  the  top.  It  was  therefore  dug 
to  full  bottom  width  and  full  depth  and  to  par- 
tial top  width,  after  which  the  ditcher  machine 
advanced  and,  turning  around,  completed  the 
ditch  in  the  rear  by  widening  it  to  the  proper 
slope. 

The  total  cost  of  executing  this  work  in  this 
manner  was  $550,  or  only  slightly  more  than  one- 
fourth  of  the  estimated  cost  of  doing  it  by  teams. 
The  cost  of  coal,  oil,  timber  platform,  installation 
and  removal  of  ditcher  was  $85  and  the  remainder 
was  for  the  wages  of  one  ditcher  operator,  one 
ditcher  fireman  and  one  laborer  for  one  and  one- 
half  months. 


Improvised  Dredge 

Adjacent  to  an  iron  ore  dock  at  Marquette, 
Mich.,  the  depth  of  the  water  had  been  decreased 
from  23  feet  to  16  feet  by  spilling  the  ore  that 
was  unloaded  there  and  by  accumulation  of  rub- 
bish, so  that  it  was  necessary  to  dredge  it  out. 
The  best  bid  received  was  $1  per  yard  with  a 
guarantee  for  15,000  yards,  and  was  rejected  as 
too  high. 

The  dock  company  thereupon  proceeded  to 
deepen  the  water  by  force  account  work,  using  an 
American  ditcher  machine  mounted  on  portable 
track  sections  on  the  deck  of  a  22'/S  x  50-foot 
barge.  The  ditcher  was  secured  in  a  fixed  posi- 
tion on  deck  and  was  equipped  with  a  ^-yard 
clamshell  bucket.  Besides  removing  the  ore,  it 
also  brought  up  a  large  quantity  of  miscellaneous 
material,  including  boulders,  wire  and  Manila 
rope,  timbers  and  rubbish.  It  loaded  into  a  bot- 
tom-dump scow  of  30-yard  capacity  and  had  no 
difficulty  in  dredging  to  a  depth  of  23  feet  at  a 
cost  of  40  to  50  cents  per  yard  of  material  exca- 
vated. The  bucket  was  operated  at  an  average 
of  one  round  trip  per  minute  and  at  a  maximum 
speed  of  35  seconds.  The  material  was  excavated 
an  average  depth  of  20  feet  and  lifted  12  feet 
above  water,  and  as  there  was  only  one  scow  em- 
ployed, considerable  time  was  lost  in  the  20  or 
30  minutes  required  to  dump  the  scow  and  return 
it,  after  which  about  1  hour  was  necessarv  to 
fill  it. 
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Machinery  for  Snow  Removal 

Five  years  ago  the  use  of  machinery  other  than 
trucks  in  removing  snow  was  so  unusual  that  any 
instances  of  trials  of  such  were  published  as 
novelties.  Even  for  city  streets,  little  use  was 
made  of  anything  other  than  horse-drawn  plows 
or  scrapers  for  shoving  snow  to  one  side,  and 
only  a  few  of  the  larger  cities  employed  these; 
while  in  country  roads  little  attention  was  paid 
to  anything  except  the  deeper  drifts,  and  these 
were  almost  invariably  cut  through  by  hand. 

How  much  development  there  has  been  in  the 
past  two  or  three  years  in  the  use  of  machinery 
for  handling  snow  is  indicated  by  the  fact  that 
New  York,  Philadelphia  and  other  large  cities  are 
ordering  snow  plows,  tractors  and  other  machines 
by  the  hundred  for  removing  snow  from  the 


streets ;  but  even  more  by  the  extent  to  which  the 
states  themselves  are  preparing  to  keep  the  high- 
ways in  the  country  districts  open  for  traffic  dur- 
ing snowy  seasons.  The  State  Highway  Depart- 
ment of  New  Jersey  owns  22  snow  plows,  but  a 
few  days  ago  authorized  its  engineer  to  advertise 
for  55  more.  Massachusetts  has  bought  60  snow 
plows  together  with  the  fittings  for  attaching 
them  to  different  makes  of  trucks. 

In  most  cases  the  machinery  so  far  adopted  for 
regular  use  is  confined  to  snow  plows  drawn  by 
horses  or  trucks  or  pushed  by  trucks,  but  experi- 
ments are  being  made  with  numerous  other  de- 
vices such  as  rotary  plows  for  throwing  the  snow 
entirely  off  of  the  roadway  and  adaptations  of  the 
elevating  grader  for  lifting  the  snow  from  the 
roadway  and  discharging  it  directly  into  trucks. 

One  of  the  serious  objections  to  making  large 
investments  in  snow-handling  machinery  is  the 
large  amount  of  money  tied  up  twelve  months  of 
the  year  which  serves  a  useful  purpose  for  only  as 
many  days  or  even  less.  It  is  highly  desirable 
that  machinery  be  used  in  the  snow  handling  that 
can  be  used  for  other  work  during  the  summer; 
or  be  so  constructed  that  the  most  expensive  part 
of  the  machine  can  be  used  in  ordinary  summer 
work  of  highway  and  street  departments. 


Mix  for  Concrete  Base 

In  a  paper  in  this  issue  entitled  "Selecting  a 
Type  of  Road  Surface,"  reference  is  made  to  the 
practice  of  the  Illinois  Highway  Department  of 
specifying  the  same  mix  for  a  one-course  con- 
crete pavement  as  for  the  base  to  receive  a  bitu- 
minous wearing  surface.  The  engineer  of  the 
Bureau  of  Public  Roads  from  whose  discussion 
this  was  quoted  states  that  this  specification  is 
not  satisfactory  to  many  engineers,  but  that  they 
have  no  better  data  on  which  to  base  objections 
to  it  than  the  Illinois  department  had  on  which 
to  base  their  conclusions. 

In  another  article,  also  in  this  issue,  entitled 
"Resurfacing  Concrete  Roads,"  the  author  holds 
that  a  very  dense  concrete  is  not  so  suitable  as  a 
base  for  asphaltic  pavement  as  is  a  concrete  of 
leaner  mixture,  and  that  a  1:3:6  concrete  base  is 
better  under  an  asphaltic  top  than  the  richer 
mixtures  used  for  concrete  pavements ;  giving  as 
his  reason  that  the  richer  mixture  is  more  suscep- 
tible to  temperature  changes  and  to  developing 
cracks.  In  support  of  his  opinion  on  this  point 
he  quotes  a  member  of  an  engineering  firm  of 
wide  experience  in  pavement  work,  who  has 
formed  his  opinion  from  many  years  of  observa- 
tion. 

There  would  therefore  seem  to  be  a  decided 
difference  of  opinion  on  this  point,  which  is  cer- 
tainly an  important  one  in  view  of  the  millions 
of  dollars  being  spent  every  year  in  constructing 
concrete  base  and  utilizing  concrete  pavements 
as  a  base  for  bituminous  top.  If  the  state  of 
Illinois,  in  requiring  twice  as  much  cement  per 
cubic  yard  of  base  as  is  used  by  others,  is  not 
securing  any  better  base  and  possibly  even  not 
so  good  a  one,  it  is  certainly  desirable  that  it 
save  the  additional  cost  of  the  richer  concrete. 
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It  seems  to  have  been  the  experience  of  en- 
gineers in  other  lines  as  well,  that  rich  concrete 
develops  more  cracks  than  that  which  is  some- 
what leaner.  For  instance,  it  has  long  been 
claimed  by  sewerage  engineers  and  contractors 
that  a  cement  joint  in  a  sewer  pipe  is  tighter  if 
mixed  with  one  or  two  parts  of  sand  than  if  neat 
cement  be  used,  the  latter  being  more  apt  to  de- 
velop cracks  which  cause  leakage.  On  the  other 
hand,  test  samples  of  cement  mortar  generally  in- 
dicate greater  strength  for  those  which  contain 
the  larger  amounts  of  cement. 

It  has  for  some  time  been  the  writer's  opinion 
in  connection  with  the  sewer  joints,  that  the  ex- 
planation lies  in  the  probable  fact  that  with  mor- 
tar mixed  with  1  or  2  parts  of  sand,  the  aggre- 
gate amount  of  cracking  is  perhaps  as  great  as 
with  the  neat  cement,  but  is  distributed  over  a 
very  large  number  of  minute  cracks,  none  of  which 
is  sufficiently  large  to  be  visible  or  to  permit  leak- 
age through  it ;  while  with  the  neat  cement  the 
strength  of  the  cement  and  the  absence  of  the 
surfaces  of  sand  particles  along  which  cracks 
may  form  cause  a  tension  throughout  the  entire 
ring  of  the  joint  which  finally  ends  in  a  few  large 
cracks  developing  at  the  points  of  least  strength. 

Similarly  it  seems  probable  that  the  same  takes 
place  in  a  concrete  pavement.  With  rich  con- 
crete causing  greater  strength,  internal  tension  is 
developed  which  results  in  cracks  at  considerable 
distance  apart;  while  the  leaner  concrete,  under 
similar  conditions  of  shrinkage  during  setting, 
develops  a  large  number  of  minute  cracks  which 
do  not  appear  upon  the  surface  nor  affect  the 
bituminous  top,  and  to  this  extent  the  leaner  con- 
crete is  probably  preferable.  It  seems  extremely 
probable,  however,  that  in  beam  strength  the 
leaner  concrete  is  weaker,  especially  if  the  numer- 
ous fine  cracks  form  as  suggested,  and  that  if 
such  strength  is  a  necessary  or  desirable  charac- 
teristic of  a  foundation  for  such  a  surface,  then  in 
this  respect  the  richer  concrete  would  be  the 
better  base.  The  part  that  beam  strength  plays 
in  supporting  pavement  surfaces  is  something 
concerning  which  we  have  very  little  information, 
although  data  now  being  collected  should  in- 
crease our  knowledge  on  this  point. 

Undoubtedly  many  engineers  and  practical 
highway  men  have  past  experiences  on  which  to 
base  opinions  pro  and  con  on  this  subject,  and 
our  columns  are  open  to  a  discussion  of  this  sub- 
ject from  both  theoretical  points  of  view  and 
based  on  experience.  That  it  is  an  important  one 
needs  but  a  moment's  consideration,  in  view  of 
the  thousands' of  miles  of  concrete  base  which  is 
being  laid  every  year  in  this  country. 


Comparison  of  Cost-Plus  and  Lump-Sum 

Building  Contracts 

In  a  discussion  before  the  American  Society  of 
Civil  Engineers  of  various  forms  of  contracts, 
J.  P.  H.  Perry,  vice-president  of  the  Turner  Con- 
struction Co.,  stated  that  in  the  experience  of  that 
company,  lower  unit  costs  are  obtained  on  the 
cost-plus  basis  than  on  the  lump-sum  basis. 


Since  May,  1902,  that  company  had  erected 
nearly  600  reinforced  concrete  factories,  ware- 
houses and  other  industrial  buildings,  executing 
about  730  contracts,  about  half  of  which  have 
been  lump-sum  and  the  others  cost-plus  type 
contracts. 

In  1917.  the  company  built  22  factories  or  ware- 
houses at  a  minimum  cost  of  more  than  §100,000 
and  an  average  cost  of  $413,000.  Thirteen  of  the 
buildings  were  built  under  the  cost-plus  form  of 
contracts  and  nine  of  them  were  built  under  lump- 
sum contracts.  The  comparison  of  the  two  forms 
of  contracts  was  based  on  a  consideration  of  the 
three  principal  items  of  labor  cost,  (1)  carpenter 
and  labor  work  per  square  foot  of  floor  required 
for  placing  and  removing  floor  forms,  exclusive 
of  cost  of  making  the  forms;  (2)  cost  of  labor  per 
cubic  yard  for  all  work  in  connection  with  mixing 
and  placing  concrete;  (3)  cost  of  labor  for  re- 
ceiving, handling,  bending  and  placing  steel  rein- 
forcement. 

The  proper  distribution  of  cost  under  these 
items  was  checked  by  the  additional  considera- 
tion of  general  expense  as  a  percentage  of  the 
total  payroll  for  each  job,  which  varied  by  only 
about  J'i  of  1  per  cent  of  the  total  cost. 

Percentage  jobs  were  cheaper  than  lump-sum 
jobs  by  8  per  cent  for  item  1  and  by  2  per  cent  for 
item  2.  and  lump  sum  jobs  were  the  cheaper  by 
5  per  cent  on  item  3  in  the  metropolitan  district 
and  by  2  per  cent  on  the  same  item  in  districts 
outside  the  metropolitan  district. 

Mr.  Perry  considered  that  the  cost-plus  form 
of  contract  established  a  sort  of  partnership  be- 
tween owner  and  contractor  and  that  each  of 
them  is  more  willing  to  make  concessions  and 
changes  to  secure  greater  efficiency  and  economy. 


New  York  City  Raises  Salaries 

L'nder  a  recent  general  readjustment  of  sal- 
aries, the  city  of  New  York  has  increased  the 
compensation  for  all  positions  carrying  a  salary 
less  than  $7,500  per  year.  This  will  result  in  the 
lollowing  salaries  to  the  engineers  employed  by 
the  city:  Twenty  chief  engineers  will  receive 
$7,450.  fifty  engineers  will  receive  $4,470,  eighty- 
sis  senior  assistant  engineers  $3,420,  one  hundred 
seventy-one  assistant  engineers  $2,760,  fifty-six 
junior  assistant  engineers  $2,370,  sixty-four  senior 
aids  ("chief  instrument  men  and  chief  draftsmen) 
$1,700,  two  hundred  eightv-five  aids  (instrument 
men  and  draftsmen)  $1,500.  and  one  hundred 
fiftv  junior  aids  (junior  draftsmen  and  rodmcn) 
$  1 .030. 

These  recent  increases  vary  from  2  per  cent  in 
the  case  of  the  highest  salary  to  67  per  cent  for 
the  lowest  salary.  Some  time  ago  a  committee  on 
classification  and  compensation  of  engineers  of 
the  Engineering  Council  recommended  salaries 
for  these  positions,  and  the  salaries  given  above 
are  substantially  greater  than  those  recommended 
for  the  two  lowest  grades,  somewhat  lower  than, 
those  recommended  tor  the  three  highest  grades, 
and  practically  the  same  for  the  three  medium 
grades. 

Digitized  by  Google 


November  6,  IMO 


PUBLIC  WORKS 


Resurfacing  Concrete 
Roads 

B*  A.  I).  Stivers.  M.  Am.  Soc.  C  E.* 

The  writer  believes  that  it  is  less  econom- 
ical to  build  a  concrete  pavement  and  re- 
surface it  with  asphalt  after  a  few  years 
than  to  build  an  asphalt  pavement  at  first, 
and  that  a  leaner  concrete  than  a  pavement 
mix  makes  a  better  base. 


Many  highway 

engineers  about  to  construct 
concrete  roads  contemplate  re-topping  these  roads 
at  some  future  date  with  an  asphalt  surfacing 
This  idea  seems  to  be  quite  general  even  among 
those  engineers  who  favor  concrete  roads  to  the 
exclusion  of  all  other  types  The  past  historv  of 
concrete  roads  and  street  paving  in  the  United 
States  certainly  contributes  to  this  belief.  Recent 
developments  in  California  and  Maryland  seem 
to  indicate  that  it  is  easy  to  delay  this  resurfacing 
too  long  until  the  concrete  becomes  so  disintegrat- 
ed that  it  is  not  a  fit  base  for  asphalt  pavement. 

When  a  concrete  road  is  subjected  to  traffic  for 
a  few  vears  its  original  surface  becomes  rough- 
ened, slowly  at  first,  and  then  more  rapidly  as  the 
impact  caused  by  the  drop  of  the  wheel  load 
becomes  greater  as  the  depth  of  the  depressions 
in  the  road  surface  increases.  When  the  surface 
of  the  road  becomes  so  rough  as  to  cause  incon- 
venience to  traffic  it  is  frequently  decided  to 
resurface  the  road  and  some  form  of  asphaltic 
mixture  is  usually  selected  for  this  resurfacing. 

The  original  concrete  road  then  becomes  mere- 
ly the  concrete  base  for  an  asphalt  pavement.  As 
such,  the  resistance  of  the  concrete  surface  to 
abrasion  is  not  important.  Its  function  is  merely 
to  distribute  the  load  of  the  traffic  to  the  subgrade 
and  to  bridge  over  such  weak  spots  as  may  exist 
in  the  latter. 

The  specification  most  frequently  recommend- 
ed for  concrete  roads  at  the  present  time  is  one 
part  of  cement  to  one  and  one-half  parts  of  fine 
-••nrregafe  to^  three  parts  of  coarse  aggregate. 
This  produces  concrete  which  is  verv  dense  and 
vcrv  susceptible  to  temperature  change*,  and 
which  usually  develops  both  transverse  and 
longitudinal  cracks  soon  after  it  is  constructed. 
Prices  for  this  class  of  work  have  recently  shown 
-•»  decided  upward  trend  in  this  locality  f  Texas V 
During  the  oast  few  months  many  bids  have  been 
reiected  as  being  too  high. 

This  verv  dense  and  high  priced  concrete  is  not 
as  suitable  a  base  for  an  asphaltic  pavement  as 
concrete  of  a  leaner  mixture.  The  latter  is  not 
so  susceptible  to  temperature  chances  and  does 
not  develop  cracks  as  readilv  as  the  former. 
Aside  from  all  conditions  of  cost,  a  comparatively 
lean  mixture  produces  a  concrete  base  better 
suited  for  asphaltic  pavements  than  the  rich  mix- 
ture now  used  in  almost  all  concrete  roads.  Tt 
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consequently  follows  that  the  worn  out  concrete 
road  resurfaced  with  an  asphalt  mixture  is  not  as 
good  a  road  as  one  originally  constructed  as  an 
asphalt  road  on  a  base  of  1:3:6  or  1:3VS:7  con- 
crete. This  class  of  pavement  base  has  given 
entire  satisfaction  in  the  past  in  many  of  our 
large  cities  and  will  give  as  good  service  on 
country  roads  as  it  has  on  city  pavements. 

Economy  also  favors  the  construction  of  a  lean 
concrete  base  surfaced  with  an  asphaltic  mixture 
rather  than  a  rich  mixture  concrete  road  to  be  re- 
surfaced in  a  few  years.  Construction  costs  vary 
so  widely  in  different  parts  of  the  country  that  it 
is  impossible  to  consider  this  phase  of  the  ques- 
tion in  anv  but  general  terms. 

A  recent  report  of  the  Board  of  Estimate  of 
\Tew  York  City  gives  the  averaee  life  of  an 
asphalt  surface  under  heavy  traffic  as  eleven 
vears.  Adding  to  this  the  four  or  five  years  the 
concrete  road  will  serve  without  resurfacing, 
gives  the  total  life  of  the  concrete  road  and  re- 
surfacing as  fifteen  years.  The  cost  per  mile 
per  year  of  the  concrete  road  resurfaced  with 
asphalt  is  now  from  15  to  35  per  cent  great- 
er than  the  asphaltic  road  with  a  life  of  eleven 
vears.  Any  engineer  can  easily  work  out 
the  difference  in  cost  for  his  own  road  when  he 
has  exact  construction  figures  for  his  own  locality 
available. 

The  trend  of  cement  prices  seems  to  be  upward 
rather  than  downward  at  the  present  time  and  the 
difference  in  cost  in  favor  of  asphaltic  construc- 
tion will  nrohahlv  be  greater  in  the  future.  If  an 
enrinecr  .in  charge  of  the  selection  of  the  type  of 
surface  for  a  heavy  traffic  highway  believes  that 
a  concrete  road  is  worth  its  cost  for  a  few  years 
of  use  and  when  i»  is  worn  out  intends  to  com- 
pletely rebuild  it,  he  is  entirely  justified  in  recom- 
mending this  tvpe  of  construction.  On  the  other 
hand,  if  he  believes  that  this  concrete  road  will 
soon  have  to  be  resurfaced  yvith  an  asphaltic  mix- 
ture resulting  in  an  asphalt  road  inferior  to  one 
originally  constructed  as  such,  is  he  justified  in 
recommending  a  1:1'/.  :3  base  for  an  asphalt 
pavement? 


•  After  the  above  had  been  written  but  before  it 
was  submitted  to  us  for  publication,  it  was  read 
hv  some  one  presumably  familiar  with  engineer- 
ing principles,  who  criticized  as  fallacious  the 
statement  that  rich  concrete  cracks  more  readily 
than  lean.  Wishing  to  be  sure  of  his  ground,  the 
manager  of  the  Asphalt  Sales  Department  of  the 
Texas  Company  wrote  the  following  letter  to  A. 
W,  Dow.  of  Dow  &  Smith,  chemical  and  paving 
eii  -inccrs.  who  made  the  reply  printed  herewith. 

KditorA  : 
Mr.  A.  \V.  Don 
Care  Dow  A-  Smith. 

:tl-.U  \\>>t  riivl  Street.  \V«-  York.  N.  Y. 
Dear  Sir 

One  of  the  numbers  of  the  Asphalt  Sales  Department 
lias  prepared  a  p»|ht  entitled  "Resurfacing  Concrete  Roads" 
in  which  he  makes  the  point  that  it  is  wrong  for  an  en- 
gineer ti>  <lesisn  a  hiuh-clasf  concrete  mad  with  the 
ihougfit  that  two  or  three  years  from  now.  when  the 
road  starts  to  crack  or  shows  s«?ns  of  wear,  he  can  cover 
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thc  concrete  pavement  with  a  sheet  asphalt  wearing  sur- 
face. The  paper  points  out  that  for  practically  the  same 
amount  of  money  a  lean  concrete  mixture  can  be  used  in 
thc  foundation  for  thc  sheet  asphalt  wearing  surface  and 
that  the  total  cost  of  the  two  would  not  greatly  exceed  the 
cost  of  the  original  rich  mixture  used  in  the  concrete  pave- 
ment and,  further,  that  a  lean  mixture  wearing  surface 
makes  a  better  foundation  than  the  rich  mixture.  I  quote 
Mow  from  his  article: 

"This  very  dense  and  high-priced  concrete  is  not 
as  suitable  a  base  for  an  asphaltic  pavement  as  con- 
crete of  a  leaner  mixture.  The  latter  is  not  so  sus- 
ceptible to  temperature  changes  and  does  not  develop 
cracks  as  readily  as  the  former.  Aside  from  all  con- 
ditions of  cost,  a  comparatively  lean  mixture  produces 
a  concrete  base  better  suited  for  asphaltic  pavements 
than  the  rich  mixture  now  used  in  almost  all  concrete 
roads." 

It  is  my  recollection  that  in  recent  conversation  with  you 
on  this  subject  you  agreed  with  thc  writer  of  the  article 
that  a  lean  mixture  is  to  be  preferred. 
Would  be  glad  to  have  your  comment  on  this  feature. 

Yours  truly, 
(Signed)  W.  H.  Kmshaw,  Manager. 

New  York.  October  15,  1920. 

Mr.  W.  H.  Kkxsh  aw. 

Asphalt  Sales  Department,  The  Texas  Company, 
17  Battery  Place,  New  York  City. 
Dear  Sir: 

Your  letter  of  October  8th  was  duly  received,  and  I  would 
say  that  I  am  in  hearty  agreement  with  the  paper  entitled 
"Resurfacing  Concrete  Roads"  as  far  as  you  have  quoted 
therefrom;  that  is,  I  do  not  believe  that  rich  concrete  ts  as 
satisfactory  for  foundation  for  bituminous  pavements  as  is 
a  lean  concrete.  I  would  not  advise  a  concrete  for  this 
purpose  richer  than  1:3:6  or  possibly,  if  the  stone  was  of 
one  size  and  coarse,  a  1 :3:S  mixture. 

In  a  recent  tetter  which  I  wrote  to  the  Engineering  News- 
Record  and  which  was  printed  in  their  issue  of  March 
II,  1080,  criticizing  an  arlicte  by  Captain  Besson,  I  say  that: 
"I  do,  however,  wish  to  emphasize  the  fact  that  con- 
cretes 1:8:5  and  richer  are  not  only  unnecessarily  ex- 
pensive but  are  undesirable  for  bituminous  paving 
foundations.  It  is  well  rccognizeed  that  rich  concretes 
are  much  more  liable  to  crack  than  lean  concrete  and 
these  cracks  not  only  weaken  the  foundation  but  often 
cause  corresponding  cracks  in  the  wearing  surface. 
In  February,  1919.  in  answer  to  a  query  on  this  subject 
from  Mr.  Linn  White,  chief  engineer  of  the  Chicago  South 
Park  Commission,  I  informed  him  that  I  could  see  no  ad- 
vantage In  using  a  concrete  as  rich  as  1:2%  :5  and  that 
my  personal  observations  had  led  me  to  believe  that  foun- 
dations of  rich  concrete  crack  more  easily  and  more  fre- 
quently than  those  of  lean  concrete.   Mr.  White  wrote  rm- 
in  reply  and  stated  that  my  opinion  agreed  entirely  with 
his  own  observations. 

There  are  a  number  of  engineers  of  long  experience  in 
concrete  construction  to  whom  I  have  spoken  within  thc 
past  few  years  on  this  very  subject,  who  thoroughly  agree 
with  me.  that  rich  concrete  cracks  much  more  readily  than 
does  lean  concrete.  One  engineer,  of  whom  I  think  very 
highly,  said  that  he  did  not  know  of  any  one  of  experience 
who  could  think  otherwise.  It  seems  to  me  onlv  necessary 
to  compare  the  present  rich  concrete  road  surfaces  which 
are  being  laid  throughout  the  country  with  the  leaner  con- 
crete foundations  which  have  been  constructed  for  base* 
under  bituminous  pavements  in  order  to  fully  substantiate 
the  fact  that  these  rich  concretes  crack  more  readily  than 
do  lean  ones.  From  a  careful  study  of  thc  subject  it  is  vcrv 
evident  that  these  cracks  do  not  come  from  thc  settling  of 
the  foundation  owing  to  a  giving  way  of  the  sub-grade,  nor 
are  they  necessarily  due  to  upheavals  from  frost,  as  this 
phenomenon  takes  place  in  the  South,  where  there  is  no 
frost,  to  as  great  an  extent  as  in  the  North.  In  the  fall 
of  1917  I  was  examining  some  concrete  laid  preparatory 
to  »urfacing  with  sheet  asphalt  on  a  country  road,  and 
when  the  engineer  informed  me  that  it  was  a  mixture  of 
1  *:4.  I  warned  him  that  it  was  a  dangerous  mixture  to 
use  because  it  was  much  more  liable  to  crack  than  a  poorer 
concrete  and  would  recommend  him  in  future  using  a  1 :3:6 
mixture.  It  just  happened  in  this  particular  case  that 
ins  to  delays  caused  by  war  conditions  the  concrete  was 


not  covered  with  wearing  surface  until  the  following  spring. 
At  that  time  it  was  found  to  be  cracked  in  many  places 
both  transversely  and  longitudinally.  I  believe  that  many 
engineers  are  making  a  mistake  in  laying  concrete  roads 
at  the  present  day  in  the  expectation  that  when  they  begin 
to  wear  or  crack  badly  they  can  then  surface  with  a  bitu- 
minous surface.  Such  worn  out  or  cracked  concrete  is 
surely  not  a  desirable  foundation  and  ran  only  result  in 
the  early  failure  of  a  bituminous  surface  hid  over  them 
Very  truly  yours. 

Dow  &  Smith. 
By  A.  W  Dow. 

Digging  a  Ditch  With  Dynamite 

By  G.  G.  Mr»n» 

Grand  Lake.  Minn.,  contains  about  three  square 
miles  of  water  and  connects  with  two  other  small 
lakes  along  thc  side  of  which  runs  an  expensively- 
constructed  highway.  Owing  to  excessive  rains, 
this  lake  rose  two  feet  higher  than  normal  and 
backed  into  the  other  smaller  lakes,  which  there- 
upon overflowed  and  damaged  a  considerable  part 
of  the  highway.  John  J.  Harrison,  the  district 
engineer,  asked  that  thc  water  level  of  these  lakes 
be  lowered  the  two  feet  by  which  they  had  been 
raised,  and  lowered  quickly. 

On  one  side  of  Grand  Lake  was  a  large  swamp 
which  drained  into  a  creek  and  was  divided  from 
the  lake  by  a  bank  about  30  feet  wide  and  two 
or  three  feet  higher  than  the  level  of  the  creek. 
It  was  decided  that  the  best  way  of  lowering  the 
water  was  to  cut  a  ditch  from  thc  lake  to  this 
swamp  and  allow  it  to  drain  into  the  creek  which 
drained  the  swamp. 

It  was  impracticable  to  use  hand  or  team  work 
in  digging  thc  ditch  and  it  was  decided  to  exca- 
vate it  by  use  of  dynamite.  A  line  of  holes  was 
put  down  18  inches  apart  and  feet  deep.  Four 
cartridges  of  straight  NG  dynamite  1  'i  x  8  inches 
were  loaded  in  each  hole,  a  blasting  cap  and 
length  of  fuse  being  placed  in  the  middle  hole  of 
the  row.  The  charges  in  all  thc  other  holes  were 
set  off  by  the  concussion  caused  by  the  detona- 
tion of  thc  primed  charge  in  the  central  hole. 
The  result  of  this  blast  was  a  ditch  10  feet  wide 
at  the  top,  6  feet  wide  at  the  bottom  and  about  5 
feet  deep.  Water  immediately  rushed  through 
thc  ditch  in  large  volume  and  cleaned  it  out  thor- 
oughly and  during  the  next  few  days  consider- 
ably enlarged  the  ditch  so  that  no  shovel  work 
was  required.  Another  ditch  was  dug  twice  as 
wide  and  of  twice  thc  capacity  by  putting  down 
two  parcllel  rows  of  holes  3  feet  apart,  the  holes 
in  the  two  rows  being  staggered  and  being  18 
inches  apart  in  each  row.  A  primed  charge  was 
placed  at  mid-length  between  the  two  rows  and 
both  rows  discharged  by  the  one  blasting  cap. 

The  soil  at  this  place  was  black  muck  saturated 
with  water  and  underlaid  with  a  solid  layer  of 
sand.  Had  it  been  drv  or  even  moist  ground,  the 
use  of  dynamite  in  this  way  would  not  have  been 
successful.  As  it  was.  the  ditch  was  opened  up 
clean  down  to  the  sand  The  work  was  done 
hurriedly  and  thc  amount  excavated  was  not 
measured  nor  was  the  cost  figured  exactly,  but  it 
was  estimated  to  have  been  about  15  cents  a  cubic 
yard.  With  the  opening  of  these  ditches  the  lake 
rapidly  lowered  anr]  it  became  possible  in  a  few- 
days  to  make  permanent  repairs  to  the  road. 


Digitized  by  Google 


9 

VovemW  ft,  i«o  PUBLIC  WORKS  Ui 

Columbus  Municipal  Reduction  Plant 

By  W.llri  D.  B«c» 


A  few  points  learned  during  the  ten  years'  operation  of  this  plant — how  to 
prepare  tankage  to  obtain  the  highest  market  price,  the  purchasing  and  re- 
covery of  solvents,  and  the  relation  between  garbage  and  the  plant  products. 


In  treating  garbage  at  the  municipal  plant  of 
Columbus,  Ohio,  the  garbage  is  first  cooked  with 
live  steam,  then  pressed  through  continuous 
roller  presses.  Tank  liquor  from  the  presses  goes 
to  the  grease  separating  tanks  and  from  these  to 
storage.  The  tank  liquor  is  drawn  from  storage 
as  needed  and  passed  through  vacuum  evapora- 
tors. Solids  from  the  roller  presses  go  through 
the  first  dryer,  and  then  to  the  percolator  for  final 
de-greasing  with  gasoline.  After  percolating,  the 
tankage  is  mixed  with  all  the  stick  liquor  it  will 
hold,  and  again  dried,  the  final  operation  being 
sizing  and  grinding. 

The  first  point  to  be  covered  is  the  manner  of 
drying  the  tankage  so  as  to  produce  a  merchant- 
able article.  At  the  Columbus  plant  the  tankage- 
is  dried  twice,  as  above  noted.  As  it  conies  from 
the  presses  the  tankage  contains  from  65  per  cent 
to  75  per  cent  of  moisture.  This  moisture  con- 
tent is  reduced  in  the  first  drying  to  about  10  per 
cent  or  12  per  cent,  or  dry  enough  for  the  mate- 
rial to  be  "wetted"  with  gasoline. 

After  final  de-greasing  with  gasoline  as  the  sol- 
vent, the  tankage  is  passed  over  a  one-half-inch 
mesh  screen,  all  material  too  large  to  go  through 
the  openings  being  rejected  as  of  no  further  value. 
That  which  goes  through  the  screen  is  then  con- 
veyed to  the  mixer  where  enough  stick  liquor  is 
added  to  make  the  mixture  so  thin  that  it  will 
"run"  rather  than  "pile  up."  This  makes  a  pretty 
wet  product  to  dry  in  one  operation,  but  we  do  it 
in  a  direct-heat  dryer  and  the  tankage  comes  out 
as  a  hard,  granular  substance  with  an  average  of 
about  3  per  cent  moisture. 

It  has  been  our  experience  that  the  mixing  is  the 
particular  place  where  both  the  quality  and  the 
weight  of  the  finished  tankage  may  be  most  eas- 
ily influenced.  The  more  stick  that  can  be  added, 
the  better  and  heavier  will  be  the  resulting  tank- 
age. The  average  annual  analysis  of  Columbus 
tankage  runs  about  3-)4  per  cent  ammonia,  1  per 
cent  potash,  and  7j4  per  cent  bone  phosphate,  and 
we  receive  very  few  dead  animals  to  help  boost 
the  ammonia. 

Since  learning  the  importance  of  the  stick  in 
the  finished  product,  we  have  been  able  to  com- 
mand a  better  market  at  a  much  higher  price  than 
is  obtained  for  other  tankages  which  have  not 
been  so  carefully  manufactured.   In  fact,  we  are 
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at  present  getting  almost  as  much  per  unit  as  is 
being  paid  for  high  grade  animal  tankage. 

SOLVENTS  AND  Tltfcl*  IEOWEXV 

The  second  point  to  be  discussed  is  that  of 
solvents  and  their  recovery.  Gasoline  has  always 
been  used  at  the  Columbus  plant,  and  up  to  the 
time  this  country  entered  the  war  there  was  no 
particular  difficulty  in  securing  the  grade  desired. 
During  the  war,  however,  we  had  to  take  what 
we  could  get  and  be  glad  we  got  it.  The  result 
was  that  there  was  considerable  loss  of  solvent 
due  to  high  boiling  points. 

Last  year  and  this  we  have  been  able  to  get  a 
good  grade  of  gasoline  by  carefully  specifying 
what  we  wanted  and  then  distilling  a  sample 
from  the  car  to  see  if  it  was  up  to  specifications. 
Several  cars  have,  during  the  last  ten  years,  been 
rejected  and  turned  back  to  the  refiners  because 
of  high  end  points.  As  our  power  plant  operates 
at  115  pounds  steam  pressure  without  superheat, 
we  are  limited  in  the  temperature  we  can  obtain 
in  the  percolator  when  "steaming  out." 

We  specify  a  straight-run  gasoline  which  will 
distill  off  at  least  95  per  cent  at  300  degrees  Fah- 
renheit, and  then  watch  the  car  sample  to  sec 
that  the  distillate  comes  off  reasonably  uniform. 
Ordinary  motor  car  gasoline  does  not  distill  read- 
ily with  .steam,  and  in  addition  is  not  nearly  so 
trood  a  grease  solvent  as  the  "high  test"  variety. 
Our  loss  of  solvent  averages  a  little  more  than 
one  gallon  per  ton  of  garbage  treated,  and  has 
varied  considerably  from  year  to  year,  due  to  con 
dition  of  plant  and  grade  of  gasoline  used. 
i;abbagb 

As  a  last  point  for  discussion.  I  believe  a  short 
review  of  general  garbage  conditions  during  the 
last  ten  years  in  Columbus  will  be  of  interest  and 
show  to  what  extent  the  people  responded  to  the 
appeal  to  conserve  food  during  the  war. 

Up  to,  and  including  1916,  the  citv  collected 
garbage  once  a  week  during  cool  weather,  and 
twice  a  week  through  July.  August  and  Septem- 
ber. Beginning  with  the  year  1911.  the  garbage 
increased  from  190  pounds  per  capita  to  218 
pounds  in  1915.  In  1916.  the  last  vear  of  twice-a- 
weck  summer  collections,  the  decrease  started 
with  203  pounds  per  capita.  Since  1916.  collec- 
tions have  been  on  a  weekly  schedule  throughout 
the  year,  and  the  slump  continued  to  1918  with  a 
ner  capita  of  138  pounds.  Last  vear  showed  an 
increase  to  157  pounds,  and  this  vear  promises 
to  add  a  further  substantial  increase. 
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That  the  quality  of  garbage  is  best  indicated 
by  its  grease  content  is  shown  by  the  fact  that 
we  have  been  able  to  hold  the  tankage  production 
almost  uniformly  at  a  hit  more  than  10  per  cent 
of  the  green  garbage  weight.  We  feel  that  the 
quantity  of  tankage  that  can  be  produced  from  a 
ton  of  garbage  depends  more  upon  the  care  and 
completeness  of  manufacture  than  on  the  rich- 
ness of  the  garbage. 

Taking  this  fact  as  a  basis,  I  do  not  believe  that 
the  quality  of  the  garbage  varied  much  from  year 
to  year,  until  1916,  when  wages  had  advanced 
considerably,  but  commodity  prices  had  not.  as 
yet,  gone  up  in  proportion.  Previous  to  1916. 
grease  recoveries  were  fairly  uniform  at  about 
2}i  per  cent.  In  1916,  more  than  3  per  cent  of 
grease  was  obtained.  Since  then,  grease  recov- 
eries have  decreased  until  last  year  less  than  2  per 
cent  was  produced.  So  far  this  year  the  quan- 
tity of  grease  secured  indicates  that  the  low  point 
was  reached  in  1919,  and  with  a  further  decline 
in  the  price  of  food,  the  grease  content  or  rich- 
ness of  the  garbage  should  slowly  increase. 

The  above  is  a  paper  read  before  the  American 
Society  for  Municipal  Improvements  at  St.  Louis. 


Highway  Maintenance  in  Nebraska 

The  patrol  maintenance  system  of  the  high- 
ways of  Nebraska  was  organized  in  April,  1920. 
Kach  of  the  five  division  engineers  held  meetings 
with  the  county  boards  of  his  county  and  took 
up  the  matter  of  highway  maintenance  in  that 
county,  including  the  amount  of  funds  available. 
Work  was  started  as  promptly  as  possible  and  a 
fairly  good  mileage  has  already  been  covered. 

Three  methods  ^are  being  employed — by  team, 
by  truck,  and  by  tractor.  The  team  patrol  con- 
sists of  one  man  who  furnishes  his  own  team,  a 
farm  wagon,  a  6-foot  hlader,  a  planer,  a  scraper 
or  frcsno,  a  plow  and  small  tools.  The  team 
patrol  receives  an  average  of  $175  per  month, 
which  is  the  total  cost  to  the  county. 

In  maintenance  by  truck  patrol,  two  men  are 
required  who  receive  $120  a  month  and  the  gas 
and  oil  for  the  truck  is  furnished  by  the  county, 
which  is  reimbursed  by  the  state.  The  trucks 
used  are  a  part  of  the  equipment  turned  over  to 
the  state  by  the  War  Department  and  the  coun- 
ties were  charged  the  freight  and  expense  to  the 
<tatc  of  obtaining  them,  averaging  nearly  $1,000. 
Tf  purchased  at  market  value  they  would  cost  be- 
tween $3,500  and  $5,000  each.  The  equipment  for 
a  truck  patrol  includes  the  truck,  a  scraper,  a 
maintainor,  two  planers,  a  plow  and  small  tools. 

The  tractor  patrol  method  also  calls  for  two 
men  and  is  used  in  counties  where  such  equip- 
ment was  already  on  hand.  The  equipment  con- 
sists of  two  small  tractors,  two  highway  main- 
tained, a  plow,  a  planer,  a  buck-scraper  and  small 
tools. 

The  team  patrol  is  given  a  section  averaging 
six  miles  in  length,  the  truck  patrol  section  aver- 
ages seventeen  miles,  and  the  tractor  patrol  aver- 
ages fourteen  miles. 

The  state  had  in  its  possession  at  the  beginning 
of  the  season  over  two  hundred  army  trucks 


available  for  use  on  the  state  roads  and  it  seemed 
advisable  to  use  these  where  there  was  a  large 
mileage  to  cover.  Last  fall  teams  had  been  hard 
to  find,  the  army  trucks  were  not  yet  available, 
and  the  State  Highway  Department  recom- 
mended to  certain  counties  that  they  purchase 
light  farm  tractors  with  which  to  pull  the  high- 
way maintainors.  These  conditions  had  much  to 
do  with  the  developing  of  these  three  types  of 
maintenance. 

The  Department  of  Public  Works  (which  has 
charge  of  highway  work  in  Nebraska)  reports 
that  for  all-round  careful  patrol  the  team  cannot 
be  excelled,  as  it  is  much  easier  to  stop  and  fix 
ruts,  small  chuck  holes  and  the  like  when  driving 
a  team  than  when  driving  a  tractor  or  a  truck. 
The  amount  of  work  accomplished  is  entirely  de- 
pendent upon  the  patrolman,  for  a  conscientious 
patrolman  will  work  diligently,  doing  the  most 
careful  work  possible  in  the  shortest  length  of 
time.  For  this  reason  among  others,  the  Wiscon- 
sin State  Highway  Department  favors  the  team 
patrol.  In  Nebraska,  however,  where  there  is  a 
large  mileage  to  cover,  it  is  believed  that  the  truck 
is  perhaps  the  most  economical  and  the  best  type 
of  patrol. 

The  cost  of  maintenance  depends  largely  upon 
weather  and  soil  conditions.  The  condition  of  the 
road  will  regulate  the  number  of  times  it  will 
have  to  be  gone  over.  Whether  a  team  or  a 
truck  is  better  will  depend  to  a  certain  extent 
on  the  condition  of  the  road.  For  instance,  on  a 
newly  constructed  grade  with  deep  fills,  the 
larger  part  of  a  team  patrolman's  time  will  be 
•spent  in  using  the  slip,  while  on  a  more  level 
road  a  truck  highway  maintainor  will  take  care 
of  '.X)  per  cent  of  the  work. 

On  the  basis  of  four  months  of  continuous  op- 
eration, the  department  has  made  some  compara- 
tive cost  analyses.  These,  however,  do  not  take 
into  consideration  the  conditions  of  the  soils  on 
the  various  roads,  nor  the  weather,  both  of  which 
have  considerable  effect  upon  the  cost.  The  fig- 
ures are  given  as  representing  the  cost  of  the 
throe  kinds  of  patrol  maintenance  per  day  per 
mile,  this  including  depreciation  on  state-owned 
equipment  as  well  as  on  that  owned  by  the  coun- 
ty. The  total  maintenance  cost  by  tractor  patrol 
in  five  counties  for  the  three-month  period  of 
April.  May  and  June,  was  $7,532,  or  $1,506.40  for 
one  county,  or  $1.38  for  one  patrol  per  mile  per 
<1a>  The  average  for  eleven  truck  patrols  dur- 
ing the  same  months  was  $1,244.79.  which  aver- 
ages 94  cents  for  one  patrol  per  mile  per  day. 
The  average  for  ten  team  patrols  was  $649.32  for 
the  three  months,  or  $1.38  per  mile  per  day.  The 
cost  per  day  for  the  several  patrols  was  $19.31  for 
tractor  patrol.  $15.96  for  truck  patrol  and  $8.32 
for  team  patrol ;  the  cost  per  mile  per  day  being 
obtained  In  dividing  these  by  the  average  length 
of  section  maintained  by  each  patrol.  Compar- 
ing the  patrols  on  the  basis  of  equal  length  of 
road  covered,  the  cost  of  team  and  of  tractor  pa- 
trol was  found  to  be  practically  the  same.  '  It 
would  appear,  however,  as  stated  above,  that  the 
truck  patrol  is  the  most  economical  and  is  con- 
sidered by  the  department  the  best  type  of  patrol. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."  If  it  is  only  a  new  way  to  drive  a  nail  M  may  help  some  one. 


Excavating  Small  Earth 
Trenches 

The  installation  of  gas,  water,  sewer  and  drain 
pipes  involves  the  excavation  annually  of  thou- 
sands of  miles  of  trenches  from  1  to  3  feet  wide 
and  from  2  to  10  feet  deep.  When  these  are  made 
in  hard-pan,  rock  or  indurated  strata,  it  is  usually 
a  simple  question  of  picking,  barring,  drilling  and 
blasting  which  affords  little  variety  of  operations 
and  requires  simple,  careful  work  and  good  judg- 
ment. 

In  clay  or  dry  solid  earth  or  in  firm,  moist  sand 
fhc  excavation  is  usually  an  easy  matter  either 
by  hand  or  by  the  aid  of  various  standard  and 
special  appliances.  For  very  soft  wet  ground, 
sand,  silt,  mud  and  quicksand  the  work  is  more 
difficult  and  costly  and  requires  special  precau- 
tions to  prevent  the  earth  from  caving  in  or  the 
trench  from  filling  with  water. 

The  most  advantageous  method  of  work  will, 
of  course,  depend  on  the  dimensions  of  the  trench, 
the  length  to  be  dug,  the  character  of  the  ground, 
the  location  in  country  roads,  city  or  village 
streets  or  in  open  fields,  the  rapidity  with  which 
it  must  be  executed,  and  the  equipment  available 
for  the  purpose. 

In  the  streets  of  a  large  town  or  city  where 
traffic  is  heavy  or  the  streets  have  costly  pave- 
ments and  obstructions  may  be  encountered  in 
doing  it,  the  work  is  generally  done  under  the 
direction  and  according  to  the  requirements  of 
the  engineer  and  little  choice  remains,  the  trench 
being  generally  excavated  by  hand  and  opened  in 
short  sections  with  the  least  possible  obstruction 
of  the  streets.  In  other  cases  where  there  is  only 
a  small  quantity  of  trench  to  be  excavated  or 
where  there  are  unusual  conditions  of  soil,  local- 
ity, topography  or  other  features  that  make  it 
very  slow  and  difficult,  it  will  also  probably  be 
necessary  to  do  it  by  hand  in  whatever  manner 
suggests  itself  as  most  suitable  for  the  circum- 
stances. 

MACHINE  EXCAVATION 

If  there  is  an  unusually  large  amount  of  trench 
and  the  conditions  are  favorable  for  excavating 
by  power  plant,  it  may  be  profitable  to  install  an 
expensive  equipment,  but  unless  it  is  already 
available  a  careful  estimate  should  be  made  of  the 


cost  of  purchase  or  rental,  of  installation  and  re- 
moval, of  maintenance,  operation,  fuel  and  other 
supplies,  depreciation,  overhead  charges  and  sal- 
vage: and  the  total  of  these  items  should  not  ex- 
ceed the  cost  of  doing  the  work  by  hand,  although 
the  latter  may  appear  much  more  expensive  than 
the  direct  cost  of  operating  the  mechanical  equip- 
ment. Of  course  several  miles  of  work,  such  as 
irrigation  ditches  or  long  lines  of  drainage  or  the 
necessity  of  completing  a  long  trench  with  ra- 
pidity, may  justify  mechanical  installations  that 
would  not  otherwise  be  advisable. 

Digging  with  spade,  shovel  and  pick-ax,  aW 
though  always  slow  and  costly,  may  often  be 
the  most  desirable  for  very  shallow,  narrow 
trenches,  especially  when  hand  work  is  neces- 
sary to  trim  and  finish  the  trench  before  the  pipes 
can  be  laid.  If  the  depth  is  more  than  6  to  8 
feet  it  becomes  difficult  to  shovel  out  the  mate- 
rial and  it  is  frequently  necessary  to  throw  it  to 
a  platform  half  way  up,  from  which  it  is  shoveled 
to  the  surface  at  a  greatly  increased  cost. 

HORSE-HAULED  EQUIPMENT 

The  excavation  of  trenches  12  inches  wide  and 
less  than  2  feet  deep  can  be  much  facilitated  by 
the  use  of  a  ditching  plow  drawn  by  two  horses 
that  drag  a  vertical  U-shape  cutting  blade  which 
merely  loosens  the  earth  that  is  afterwards  thrown 
out  by  shovels.  Another  plow  making  successive 
6-inch  cuts  loosens  the  soil  of  trenches  up  to  8 
inches  wide  and  3  feet  deep,  afterwards  it  also 
is  thrown  out  by  shovels.  Most  of  these  plows 
require  two  or  three  horses  to  haul  them  and  two 
men  to  operate. 

A  larger  3-bladed  plow  drawn  by  six  horses 
will,  under  favorable  circumstances,  excavate  2,- 
000  feet  of  12-inch  trench  of  24  to  30  inches  deep 
in  10  hours.  This  machine  not  only  cuts  and 
loosens  the  earth  but  elevates  it  to  the  surface. 
There  arc  various  other  types  and  sizes  of  horse- 
drawn  machines  equipped  with  plows  or  cutting 
knives  and  with  elevating  devices  that  in  favor- 
able soil  will  cut  trenches  5  or  6  feet  deep  and 
8  to  14  inches  wide.  For  larger  trenches  there 
are  on  the  market  a  number  of  power-driven  ma- 
chines that  give  excellent  results  under  favorable 
circumstances. 

The  advantageous  use  of  trench  cutting  ma- 
chines is  obviously  where  trenches  are  of  con- 
siderable length  and  in  soil  that  is  free  from  ob- 
structions, cuts  easily  and  will  stand  for  several 
hours  or  days  with  an  unsupported  vertical  face 
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of  the  depth  of  the  trench.  If  the  latter  quality 
is  doubtful,  it  is  important  to  lay  the  pipe  as  rap- 
idly as  possible  after  the  trench  has  been  opened, 
which,  of  course,  is  much  more  easily  done  if  the 
machine  cuts  to  the  full  depth  at  the  first  trip. 
In  such  cases  where  the  sides  of  the  trench  have 
a  tendency  to  cave  in,  a  shield  is  sometimes  drawn 
along  by  the  excavating  machine  and  protects  the 
trench  while  the  pipe,  usually  tile  pipe,  is  laid 
rapidly  in  the  rear  as  the  machine  advances. 

SPKCJAI.  SYSTKMS 

For  wider  and  deeper  trenches,  excavating  ma- 
chines are  generally  replaced  by  separate  or  com- 
bined systems  of  excavating  and  removing  the  soil 
and  the  operations  arc  likely  to  be  prolonged  so 
that  in  treacherous  soil  support  is  more  likely 
to  be  necessary  for  the  sides  of  the  trench.  Where 
the  work  is  done  by  hand  because  many  obstruc- 
tions are  likely  to  be  encountered  that  have  to  be 
blasted  or  excavated  around,  a  system  of  one  or 
more  fixed  or  movable  derricks  to  hoist  buckets 
or  boxes  of  spoil  from  the  trench  may  be  used. 
A  number  of  systems  of  overhead  rail  trolleys  and 
other  conveying  systems,  including  cableways 
with  fixed  or  movable  towers,  have  been  used  but 
their  high  first  cost  and  cost  of  installation  and 
moving  are  not  justified  unless  the  work  is  of 
considerable  magnitude  or  importance. 

Unless  there  is  room  to  store  the  spoil  along- 
side the  trench  until  the  latter  is  back-filled,  some 
system  of  disposal  must  be  provided,  and  gener- 
ally is  necessary,  for  disposing  of  the  surplus  of 
the  excavated  material  corresponding  to  the  swell- 
ing by  handling  and  to  the  volume  occupied  by 
large  pipes  installed,  especially  in  city  streets 
where  the  pavement  must  be  restored  to' its  exact 
elevation.  This  can  be  provided  for  by  trucks  or 
industrial  cars  on  temporary  service  tracks,  or. 
if  the  trench  is  opened  up  at  several  places  simul- 
taneously and  the  operations  arc  carefully  syn- 
chronized, derricks  with  long  booms  may  suffice 
to  hoist  the  spoil  from  the  point  of  excavation  and 
dump  it  with  the  same  movement  at  the  point  of 
hack-fill.  This,  however,  is  likely  to  be  much 
better  accomplished  by  a  cablcway  or  overhead 
trolley  system  that  will  enable  the  soil  to  be  han- 
dled several  hundred  feet  and  thus  increase  the 
working  limits. 

IWMI-UM-;  KXCAVATION 

I'or  trench  excavat-on  in  gravel,  in  hard  stratum 
that  does  not  require  blasting,  and  below  ground- 
water level,  as  well  as  for  large  trenches  in  very 
stilt  materials,  the  work  may  sometimes  be  done 
lo  advantage  by  a  drag-line  scraper,  using  one 
of  several  forms  of  drag-line  bucket  that  are  so 
designed  as  to  load,  carry  ant!  dump  by  manipu- 
lation of  the  lines  with  which  thoy  are  operated 
by  a  hoisting  engine.  These  buckets  require  a 
considerable  longitudinal  motion  besides  their 
hoi- ting  range  ami,  in  the  regular  drag-line  ma- 
chine, are  generally  operated  from  a  long  derrick 
boom  mounted  on  a  movable  platform  that  ad- 
vances along  the  line  of  the  trench.  Tt  may,  how- 
ever, be  operated  from  any  kind  of  a  boom,  from 
a  cablcway  or  from  a  fixed  line  carried  from  a 


mast  to  an  anchorage.  The  latter  methods  do  not 
permit  much  transverse  shifting  of  the  material, 
while  the  derrick  boom  method  allows  it  to  be 
dumped  anywhere  within  radius  of  the  boom. 

A  simple  and  efficient  drag-line  equipment  for 
small  work  may  be  improvised  from  a  double- 
drum  hoisting  engine,  a  shear  leg  and  overhead 
cable  and  the  operating  lines.  The  cable  is  in- 
stalled in  the  line  of  the  trench  with  both  ends 
securely  anchored  and  with  the  elevated  end  over 
the  hoisting  engine.  The  hoisting  engine  oper- 
ates a  tail  line  and  a  hauling  line  that  respectively 
carry  the  bucket  on  the  cable  trolley  to  a  point 
between  the  hoisting  engine  and  the  anchorage 
where  it  is  lowered,  and  haul  it  back  excavating 
a  load  of  earth  which  is  then  hoisted  and  pulled 
along  on  the  cable  until  it  is  dumped  at  any  re- 
quired point  in  the  line  of  the  trench. 

If  it  cannot  be  dumped  in  position  for  back- 
fill, it  may  be  dumped  over  as  an  elevated  hopper 
from  which  cars  or  trucks  may  be  loaded  and  the 
spoil  removed. 

A  very  simple  arrangement  may  be  provided  by 
eliminating  the  cablcway  and  operating  a  drag- 
line by  an  endless  cable  running  around  an  an- 
chored sheave  at  the  end  opposite  the  hoisting 
engine.  In  order  to  hoist  the  drag-line  bucket 
from  the  bottom  of  the  trench,  some  kind  of  an 
artificial  incline  may  be  provided  which  may  be 
easily  made  with  a  movable  timber  platform  hav- 
ing a  trap  near  the  top,  over  which  the  hoisting 
engine,  beyond  the  incline,  hauls  the  bucket  and 
automatically  dumps  it  through  the  trap  into  a 
hopper  or  waiting  car  or  truck.  Such  an  apparatus 
two  or  three  hundred  feet  long  may  be  made  from 
equipment  easily  obtained  from  almost  any  con- 
tractor, or  can  be  purchased  in  the  market. 

DMBGING  AMI  PYNAMIT1NC. 

Very  large  trenches  for  irrigation  and  espe- 
cially for  drainage  work,  are  often  made  advan- 
tageously by  regular  dredging  machines  with  dip- 
per bucket  or  with  bucket  ladders  that  can  be 
lowered  to  position  and  around  which  a  chain  of 
buckets  travel  continuously  hoisting  and  discharg- 
ing the  material.  Some  of  these  dredges  arc 
mounted  on  special  narrow  pontoons  that  are 
floated  through  the  trench  they  cut  while  others 
are  moved  forward  on  the  surface  of  the  ground. 

Small  ditches  in  ground  so  soft  and  swampy 
that  it  was  almost  impossible  to  work  by  ordinary 
hand  digging,  have  been  blasted  with  dynamite. 
Holes  a  foot  or  two  apart  on  the  center  line  of 
the  trench  are  easily  punched  to  a  depth  of  1  or  2 
ieet  by  a  stick  and  are  charged  with  sticks  or 
half-sticks  of  dynamite  that  are  simultaneously 
exploded,  making,  under  suitable  conditions,  a 
satisfactory  drainage  ditch  with  great  rapidity 
and  economy.  The  use  of  dynamite  charged  in 
holes  made  by  a  driven  rod  or  auger  in  hard 
ground,  is  also  very  efficient  in  loosening  and  to 
some  extent  in  removing  the  earth  for  ditches  and 
drains  on  dry  land.  When  the  ditch  is  to  be 
used  for  pipe  laying,  it  will,  of  course,  be  neces- 
sary to  dress  the  bottom  and  sometimes  the  sides 
to  secure  the  proper  grade  and  clearance  for  the 
pipe. 
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Recent  Legal  Decisions 


PROCEEDING    TO    GRADE    STATE    HIGHWAY  OBTAINING 
RIGHTS  OF  WAY  CONTRACTING 

The  Oregon  Supreme  Court  holds,  Rockhill  v. 
Hcnson,  191  Fac.  497,  that  a  proceeding  of  the 
state  highway  commission  to  grade  a  highway 
cannot  be  enjoined  by  a  taxpayer  of  the  county 
because  of  the  failure  of  the  commission  to  ob- 
tain some  of  the  rights  of  way  before  the  grading 
contract  was  let.  The  provision  of  Laws  1917, 
p.  447,  that  the  right  of  way  shall  be  acquired 
before  any  contract  shall  be  let  is  not  mandatory 
on  the  commission,  or  prohibitory  of  the  letting 
of  such  a  contract  for  such  a  reason.  Where  the 
route  adopted  by  the  commission  for  a  state  high- 
way would  be  shorter,  the  maximum  elevation 
would  be  considerably  less  than  those  afforded 
by  the  existing  county  roads,  and  there  was  a 
question,  and  room  for  the  exercise  of  judgment, 
as  to  whether  it  would  not  ultimately  be  the 
cheaper  route,  the  Supreme  Court  would  not  in- 
terfere with  the  conclusion  of  the  commission, 
which  it  must  assume,  in  the  absence  of  evidence 
to  the  contrary,  was  honestly  and  conscientiously 
applied  to  the  facts  of  the  case. 


CHEAPNESS  All D  DESIRABILITY  OF  OTHER  ROUTES  HO 
OBJECTION  TO  ROAD 

In  a  suit  to  restrain  the  construction  of  a  road 
on  a  particular  route,  the  Texas  Court  of  Civil 
Appeals  holds.  Tippett  v.  Gates,  223  S.  VV.  702, 
that  allegations  of  the  comparative  cheapness  and 
desirability  of  other  routes  do  not  of  themselves 
constitute  any  legal  ground  of  complaint.  The 
expense  of  constructing  any  particular  road  is  not 
a  proposition  the  courts  can  primarily  concern 
themselves  about.  It  is  a  proposition  which  be- 
longs entirely  to  exercise  its  discretion  without 
further  interference.  Xeither  did  the  fact  that 
more  "low,  wet  and  marshy"  land  will  be  crossed 
in  building  the  road  afford  any  legal  ground  of 
complaint,  notwithstanding  the  provision  of  the 
law  that  no  road  shall  be  laid  out  or  constructed 
upon  such  land,  except  where  it  is  nccessarv  to 
build  directly  across  it.  The  Legislature  did' not 
intend  by  this  provision  to  destroy  or  limit  the 
discretion  of  the  road  board  and  prescribe  a  rigid 
rule  for  road  construction  across  such  lands. 


STREET   EXTENSION    MAY    BE    MADE   AT    ANGLE  WITH 
EXISTING  STREET 

The  Court  of  Appeals  of  the  District  of  Co- 
lumbia holds.  Hriggs  v.  Hrownlow,  265  Fed.  985. 
that  the  commissioners  had  discretion,  in  making 
a  street  extension  authorized  by  a  special  act.  to 
make  the  extension  at  an  angle  with  the  line  of 
the  existing  street  between  the  designated  termi- 
nal streets,  and  that  it  was  not  necessary  that  the 
extension  continue  the  existing  street  in  a  straight 
line 


"STREETS"   IN    STATUTE    NOT  INTElfDED  TO  INCLUDE 

In  determining  the  meaning  of  the  words 
"roads'"  and  "streets,"  as  used  in  statutes,  the 
Alabama  Supreme  Court  holds.  City  of  Mobile  v. 
Harker,  85  So.  425,  that  not  only  should  the  lan- 
guage of  the  statute  be  considered,  but  also  the 
character  of  the  subject.  The  difference  between 
the  public  roads  of  a  county  and  the  streets  of  an 
incorporated  town  or  city  was  recognized  in  Mc- 
Cain v.  State,  62  Ala.  138,  where  it  was  said  that 
to  hold  a  public  road  brought  within  the  boun- 
daries of  an  incorporated  town  to  be  still  under 
the  jurisdiction  of  the  court  of  county  commis- 
sioners would  be  very  unnatural.  And  in  Benton 
v.  City  of  Girard,  168  Ala.  175,  it  was  pointed  out 
that  the  city  government  and  the  county  authori- 
ties have  separate  and  distinct  functions,  and  that 
the  duty  of  keeping  in  repair  the  public  roads  of 
the  county  rests  with  the  commissioners'  court, 
but  not  the  streets  of  any  city  in  the  county.  It 
is  held  that  the  word  "street"  as  used  in  Loc.  Acts 
1907,  p.  727.  par.  1,  divesting  the  city  of  Mobile 
of  and  investing  the  county  with  the  control,  man- 
agement and  supervision  of  the  streets  named 
therein,  was  not  intended  to  include  sidewalks, 
which  still  remain  under  the  control  and  super- 
vision of  the  city,  which  is  liable  for  injuries 
arising  from  defects  therein. 


DEFECTIVE  PROCEE LINGS  NO  FOUNDATION  FOR  PAVTHG 
CONTRACT 

Where  a  property  owners'  petition  for  the  pav- 
ing of  a  street  in  New  Orleans  was  not  signed  by 
52  per  cent  or  more  of  the  owners  of  property 
on  the  street,  as  required  by  the  city  charter,  the 
Louisiana  Supreme  Court  holds.  Crasser  Con- 
tracting Co.  v.  Richardson.  85  So.  609,  that  it  was 
ilk-gal.  null  and  void,  and  could  not  serve  as  a 
foundation  for  a  contract  for  the  paving,  particu- 
larly as  the  owner  sued  had  filed  a  timely  protest 
against  entering  into  the  contract.  The  illegality 
of  the  petition  having  been  brought  to  the  knowl- 
edge of  the  city  and  presumably  to  that  of  the 
contractor  prior  to  his  entering  into  the  contract 
with  the  city,  and  the  defect  being  a  radical  one, 
the  plea  of  estoppel  was  not  avaitable  to  the  eon- 
tractor  against  the  owner  under  the  Louisiana 
Act  of  1914.  No.  219. 

CLAIMING  DAMAOES  FOR   LOCATION  OF  ROAD  WAIVES 
IRREGULARITIES 

The  Nebraska  Supreme  Court  holds,  Wither- 
wax  v.  Holt  County,  178  X.  \V.  025.  that  where 
a  landowner  files  a  claim  for  damages  caused  by 
the  location  of  a  public  road  over  his  land,  he 
thereby  waives  all  objections  on  the  ground  of 
irregularities  in  locating  the  road.  Jurisdiction 
of  the  countv  commissioners  to  locate  a  public 
road  having  been  shown,  all  subsequent  proceed- 
ings will  be  liberally  construed,  and  a  substantial 
compliance  with  the  statute  will  be  held  sufficient. 
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Cincinnati.  O.  Executive  Secretary, 
Harrison  a  Otla.  »12  Tribune  Bldg . 
New  Vork  City. 

Kmv.  ls-iii  —  AMERICAN  ENGI- 
NEERINO  COUNCIL.  Organliation 
mrctlnB-      Washington.  D.  C. 

Nov.  1N-Ilt — FEDERATED  AMERI- 
CAN ENGINEERING  SOCIETIES. 
Annual  meeting.  New  York;  Wash- 
ington. D.  C. 

Dec.  7-1 1» — AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS.  An- 
nual meeting,  New  York.  Secretary. 
.'»  W   ;!!U«  St..  New  York  City. 

■Sft  THE  BROOKLYN  ENGI- 
NEERS C  17  B.  Annual  Meeting, 
election  of  officers. 

IJee.  13-ltt  AMERICAN  ASSOCIA- 
TION OF  STATE  HIGHWAY  OFFI- 
CIALS. Annual  convention.  Wash- 
ington. D.  C. 

Pee.  16-17-THE  KANSAS  ENGI- 
NEERING SOCIETY.  Annual  meet- 
ing    Topeka.  Kansas. 

Jnn.  3S-2T.  I  If- 1 —THE  AMERICAN 

tt'oou  preservers  association. 

I'lme  of  meeting  to  tie  announced 
later. 

Jan.  2S-ST  ASSOCIATED  GENE- 
RAL CONTR  \CTons  OF  AMERICA. 
Annual  ronvenllon.  Washington. 
D.  C.:  New  Orleans. 

Feb.  7—  SMERICAN  HO  AD  BUILD- 
ERS' ASt-Ti'M  \TtnN.  Annual  con- 
vention. Coliseum.  Chicago.  E.  L. 
Powers.  11  Waverly  Place,  New 
York  City. 


AMERICAN    HO»H    m  u.nilHS'  AS- 
SOCIATION 

Representatives  of  fifteen  industries 
identified  with  highway  construction 
held  a  meeting  at  the  Automobile  Club 
of  America  October  23  to  complete  the 
organization  of  an  advisory  committee 
of  manufacturers  to  co-operate  with 
the  American  Road  Builders'  Associa- 
tion in  holding  a  great  exposition  of 
highway  equipment  and  materials  in 
connection  with  the  association's  an- 
nual convention  which  will  be  held  at 
the  Coliseum.  Chicago,  during  the  week 
of  February  7,  next. 

The  industries  represented  at  the 
forthcoming  exposition  will  include 
sand  and  gravel ;  crushed  stone ;  Port- 
land cement;  asphalt  and  oil;  tar; 
granite  block;  paving  brick;  slag;  road 
building  machinery  ;  quarrying  machin- 
ery ;  excavating  machinery ;  trucks, 
tractors  and  trailers;  concrete  mixers; 
engineering  instruments,  and  explo- 
sives. It  was  developed  at  the  meet- 
ing that  upwards  of  one  billion  dollars 
is  annually  available  for  highway  and 
street  work  and  that  a  genuine  neces- 
sity exists  for  capacity  production  and 
distribution  of  highway  materials  and 


An  executive  committee  to  represent 
the  producers  and  manufacturers  was 
appointed  consisting  of  J.  K.  Penny- 
backer  of  the  Asphalt  Association;  B. 
H.  Wait  of  the  Portland  Cement  Asso- 
ciation; W.  T.  Chollar  of  the  Lake- 
wood  Engineering  Company ;  D.  C. 
Fcnncr  of  the  International  Motor 
Truck  Company  and  P.  P.  Sharpies  of 
the  Barrett  Company.  A  Chicago  com- 
mittee was  also  appointed  with  S.  F. 
Beany  of  the  Austin-Western  Road 
Machinery  Company  as  chairman. 

The  Virginia  Good  Roads  Associa- 
tion has  formed  a  women's  advisory 
council  with  a  woman  for  chairman. 


AMERICAN     ELECTRIC  RAILWAY 
ASSOCIATION 

At  the  Atlantic  City  convention,  Oc- 
tober 14,  it  was  resolved  that  in  the 
regulation  of  public  utilities,  "such 
common  sense  economies  and  business 
principles."  be  applied,  "as  will  restore 
credit  anil  enable  electric  railways  to 
perform  their  full  public  service."  W. 
S.  Murray,  chairman  of  the  super- 
power survey  of  the  United  States, 
told  the  convention  that  a  saving  of 
thirty  million  tons  of  coal  and  $300.- 
000,000  a  year  would  be  effected  by 
the  proposed  linking  of  the  power 
plants  of  the  Atlantic  seaboard. 

The  association  voted  to  widen  its 
membership  so  as  to  include  invest- 
ment bankers  and  consulting  engineers 
whose  husiness  brings  them  in  contact 
with  the  industry. 

H.  H.  Gadsden  of  Philadelphia  was 
elected  president  and  E,  B.  Burritt, 
New  York,  secretary-treasurer. 


vember  15-17,  in  Cincinnati,  Ohio,  sev- 
eral papers  on  paving  materials  will 
be  presented.  Two  topics  which  will 
receive  discussion  are  :  "A  Model  Pav- 
ing Program  for  a  City  of  Twenty 
Thousand"  and  "The  Relation  of  Mo- 
tor Trucks  to  City  Business." 


KANSAS   CITY   ENGINEERS'  CLUB 

The  Engineers'  Club  has  been  stren- 
uously engaged  in  securing  the 
lion  of  amendments  to  the  state 


jtion  providing  means  for  raising 
the  bonded  indebtedness  for 


City  in  order  that  sufficient  bonds  can 
be  voted  for  a  new  water  plant  and 
filtration  system. 

At  a  meeting  of  the  club  on  October 
23  resolutions  were  adopted  endorsing 
amendments  to  the  state  constitution 
providing  for  a  sixty  million  dollar 
bond  issue  for  good  roads  in  Missouri, 
and  for  a  Kansas  constutuional  amend- 
ment providing  for  state  aid  for  the 
construction  of  roads  in  Kansas. 


NEW   JERSEY   STATE  HIGHWAY 
CONVENTION 

In  order  to  better  co-ordinate  activ- 
ities of  the  Highway  department  in  the 
state  of  New  Jersey,  it  is  proposed  to 
hold  in  Trenton  this  winter  a  two-day 
convention  of  all  the  departmental  em- 
ployees. This  will  include  division  en- 
gineers, assistant  engineers,  road  in- 
spectors, foremen,  heads  of  various 
units,  members  of  field  parties  and  all 
others  concerned  in  road  construction. 

There  will  be  an  exhibit  of  road 
buildintt  materials  for  the  information 
of  employees  and  others,  which  will 
clearly  demonstrate  what  materials  will 
satisfy  state  standard  specifications 
and  what  will  not  pass.  It  will  be  held 
in  the  laboratory  of  the  Highway  De- 
partment. 

«  M *"» |<- 4  V    l««n('l>TII>>  OK 
STATE  HIGHWAY'  OFFICIALS 

The  American  Association  of  State 
Highway  Officials  have  been  obliged  to 
change  their  convention  date  owing  to 
lack  of  hotel  accommodations.  The 
convention  will  be  held  in  Washing- 
ton, D.  C,  on  December  13,  14,  15  and 
16,  instead  of  December  8,  as  previous- 
ly announced. 


POLITICAL  CANDIDATES 
TI1EIK  VIEWS 

Mr.  Nathan  L.  Miller  of  Syracuse 
and  Governor  Alfred  E.  Smith,  as  can- 
didates for  the  gubernatorial  election 
have  replied  to  the  questionnaire  sub- 
mitted by  this  chapter.  The  answers 
submitted  by  Governor  Smith  explain 
the  questions  asked. 

"1.  1  am  in  favor  of  the  establish- 
ment of  a  budget  system  for  all  state 
expenditures. 

"2.  I  am  in  favor  of  the  establish- 
ment of  a  bureau  of  public  works  un- 
der efficient  engineering  direction. 

"3.  I  favor  placing  the  planning, 
construction  and  maintenance  of  a 
comprehensive  and  modern  highway 
system  under  such  a  bureau. 

"4.  1  favor  the  appointment  of  com- 
petent engineers  as  a  part  of  the  mem- 
bership of  public  service  commissions 
and  other  bodies  supervising  work 
largely  of  an  engineering  nature. 

"5  1  am  in  favor  of  seeking  in  an 
aggressive  manner  a  solution  of  the 
problems  involved  in  making  New 
York  City  the  foremost  part  of  tne 
world." 

Mr.  Miller  replied:  "I  am  glad  to 
be  able  to  answer  all  of  your  ques- 
tions categorically  in  the  affirmative." 

ASSOCIATED    GENERAL  CON- 


CITY    MANAGERS'   ASSOCI  »TION 

At  the  annual  convention  of  the  City 
Managers'  Association,  to  be  held  No- 


The  Associated  General  Contractors 
of  America  headquarters  has  been 
moved  from  Chicago  to  Washington. 
D.  C.  

 PERSONALS  

Cooper,  S.  W..  has  been  appointed 
assistant  engineer.  4th  Division,  Ala- 
bama Highway  Department,  headquar- 
ters at  Sclma,  Ala. 

Hands,  S.  M..  has  resigned  as  city 
engineer  of  Iowa  City,  la.,  and  has 
been  made  ^resident  of  a  quarry  com- 
P»">- 

Bruce,  J.  A„  has  resigned  as  city 
engineer  of  Omaha.  Neb.,  and  has 
opened  an  engineering  office. 

Sileman  &  Coojicr  have  opened  engi- 
neering offices  in  the  Federal  Reserve 
Bank  Building,  St.  Louis. 

Powell,  0.  Km,  has  been  appointed 
engineer  of  Nueces  county,  Texas. 
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New  Appliances 

Describiot  New  Machtner*.  Apparatus.  Material!  aod  Method*  and  Recent  Interediof  lattal  alion* 


WALTElt   TRACTOR   WITH   AUTOMAT  I  C  DC  Ml'  BODY 


THE   WALTER  TR ACTOR— (Illua.) 

The  Walter  four-wheel-drive  tractor 
made  by  the  Milwaukee  Locomotive 
Manufacturing  Company  is  designed 
to  combine  American  practice  with 
foreign  military  development  for  pow- 
erful and  economical  road  hauling. 
Provision  is  made  for  applying  power 
to  each  of  the  four  wheels,  a  feature 
which  enables  the  tractors  to  haul  loads 
in  mud,  sand  or  snow,  to  surmount  ob- 
stacles and  climb  steep  grades  impos- 
sible to  other  tractors. 

The  tractors  have  four  forward 
speeds  and  one  reverse.  The  stearins 
gear  operates  on  all  four  wheels  so  as 
to  make  the  rear  wheels  track  and  en- 
ables the  tractor  to  make  exceedingly 
short  turns,  running  in  a  minimum  cir- 
cle of  26  feet  diameter. 

The  powerful  foot  and  hand  brakes 
are  of  the  contracting  band  type.  The 
tractor  is  equipped  with  a  powerful 
rear  winch  having  100  feet  of  %-inch 
steel  cable  for  pulling  trailers  in  soft 
ground  or  on  steep  grade  or  for  extri- 
cating the  tractor  itself  from  muddy  or 
sandy  places.  The  tractor  has  a  draw 
bar  pull  of  up  to  5,000  pounds.  The 
tractor  is  designed  to  be  used  as  a 
truck  or  to  haul  trailers,  and  is 
equipped  with  a  platform,  a  stake  body, 
a  special  body  built  to  specifications,  or 
a  dump  body  discharging  either  to  the 
side  or  the  rear. 

When  hauling  four-wheel  trailers, 
the  tractor  will  easily  pull  8-ton  loads 
on  dirt  roads  and  lj-ton  loads  on 
pavements. 

The  motor  is  of  the  long-stroke, 
four-cylinder,  four-cycle,  water-cooled 
type,  delivering  40  h.  p.  at  low  speed. 
The  maximum  speed  of  the  engine  is 
controlled  by  the  governor  with  a  mo- 
tor speed  of  1.000  revolutions  per  min- 
ute. The  speed  of  the  tractor  varies 
from  2%  to  12  VI  miles  per  hour. 


CLARK    MKTKR    COUPLI.NCi  VllKK 

The  Clark  meter  coupling  yoke,  man- 
ufactured by  the  H.  W.  Clark  Com- 
pany, can  be  set  on  any  supply  pipe 
without  the  use  of  unions,  and  is  pro- 
vided with  a  sliding  adjustment  which 
takes  can-  of  all  strain  from  expan- 
sion and  contraction  in  the  pipe  line. 

To  install  the  yoke,  the  pipe  is  cut 
in  two  and  both  ends  of  the  pipe  are 
hent  in  opposite  directions,  threaded 
and  ells  screwed  on.  Risers  are  at- 
tached to  the  ells  and  the  yoke  is 
slipped  on  over  slide  block  and  the 
ells  screwed  on  to  the  risers. 

The  yoke  being  kept  transverse  in 
the  service  line  gives  great  flexibility 
to  the  latter. 

In  basement  installations  the  entire 
vertical  line  is  held  rigid,  the  yoke  and 
upper  section  being  supported  verti- 
cally by  the  lower  section  of  the  riser 
pipe_  with  provisions  through  a  sliding 
pin  il  slot  for  the  adjusting  movement 
of  the  yoke. 


American  Steam  Conveyor  Corpora- 
tion, Chicago,  lias  changed  its  name  to 
Conveyors  Corporation  of  America. 


PERSONALS 


Xcville,  C.  C.  of  the  Construction 
Division  of  the  United  States  army, 
was  killed  in  the  Wall  street  explo- 
sion, New  York.  September  16. 

Leighton,  George,  one  of  the  engi- 
neers of  the  Pennsylvania  tunnels.  New 
York,  died  at  Glcnburn,  Pa.,  Septem- 
ber 13. 

Demcritt,  H.  L.,  United  States  Engi- 
rccr.  rivers  and  harbors  service,  died 
at  Oakland,  Cal ,  September  7. 


METER  BOX  COUi'Ll. 


BASEMK.N  t   COUPLING  YOKE 
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New  Catalogs  of  Interest  to  City  and  County  Engineers, 
Superintendents  of  Water  Works,  Superintendents  of 
Streets,  Contractors  and  all  Engaged  in  Public  Works 

It  you  want  any  of  these  Catalogs,  write  the  number  on  a  postal,  sign  your 
name  and  address  plainly,  and  mail  it  to  PUBLIC  WORKS.  243  W.  3«th 
St.,  New  York.   The  Catalogs  will  be  sent  to  you  promptly  without  charge 

or  obligation. 


TR\.V«MI»SION  MACIIIM- 
BKY 

i.  The  A.  &  F.  Brown  Company, 
engineers,  founders  and  machinists, 
F.luabethport.  N.  J.  5x8  inches,  stiff 
covers,  129  pages  and  index.  Lists 
.near*,  turned  steel  shaiting,  quill 
shafts,  collars,  split  collars,  compres- 
sion couplings,  hand  couplings,  pin 
couplings,  angle  couplings,  douhlc  an- 
gle couplings,  clutch  couplings,  fric- 
tion clutches,  friction  clutch  pulleys, 
bronze  bushings,  pulleys  of  various 
Winds,  pulley  stands,  coiling  devices, 
shaft  bearings,  wall  brackets,  belt 
tighteners,  rope  sheaves,  tension  car- 
riages, speed  reducing  devices,  foot 
valves,  mixers  and  grinders. 

FKRIit HON   SEWAKE  DISPOSAL. 
SYSTEM 

S.  Ferguson  Segment  Block  Com- 
pany, St.  Louis.  Mo.  6x9  inches,  il- 
lustrated. 9  pages.  Description  of 
design  and  operation  of  system  with 
four  sizes  of  installations  intended  to 
serve  from  one  to  thirty  persons. 

PRimEXTlAL.  STEKl,  Bl'II.DIXOS 

:t.  Blaw-Knox  Company,  Pittsburgh. 
7 M  x  lOhb  inches,  embossed  covers, 
S2  _  pages,  illustrated.  List  and  de- 
scription of  standard  sectional  steel 
buildings  for  light  manufacturing, 
housing,  storage,  hospitals,  garages, 
shops  and  other  purposes.  Essential 
features,  advantages,  and  dimensions 
and  views  of  buildings  used  by  U.  S. 
Government  and  other  important 
clients,  drawings  of  plans,  elevations 
and  details  and  specification 
ing  designs  and  fabrication. 

STRBL  PIPE  <"OirPI.IXGS 

4.  S.    R.    Dresser  Manufacturing 
Company,  Bradford,  Pa.    7%   x  10 
inches,  109  pages  and  index,  illus- 
trated, stiff  covers.    Policy  of  com- 
pany, descriptions  and  illustrations  of 
plant,  lists,  sizes,  and  engravings  of 
bolts,  caps,  casing  heads,  coupl 
clamps,  crosses,  ells,  pipe  fittings, 
kets,  nipples,  oil  well  supplies,  sad' 
screens  and  other  articles. 

TMOV  TRAILERS 

j.  The  Troy  Wagon  Works  Com- 
pany, Troy,  Ohio.  »  x  12  inches, 
29  pages,  illustrated.  Descriptions, 
specifications  and  illustrations  of  four 
models  of  trailers  of  1  to  5  tons  ca- 
pacity. Half-tones  and  descriptions 
of  principal  details  of  construction. 
Drop  frame  trailers,  dump  bodies  and 
general  and  special  equipment. 

\V\I,TKH   4-WHKKI.  DRIVE  THAI. 
TOM 

6.  Publication  No.  106.  M" 
Locomotive  Manufacturing  Company, 
Milwaukee.  Wis.    11  x  9%  inches,  SO 


pages,  illustrated,  stiff  covers.  Impor-  S  feet  long  with  capacity  for  loading 
tant  features,  designs  and  description  45  tons  per  hour  handling  rock,  earth 

or  ore  to  a  height  of  50  inches,  with  a 
bucket  operated  by  power  to  scoop, 
lift  and  deliver  as  required.  Driven 
by  compressed  air  and  operated  by 
one 


of  details,  specifications. 

Mil. W  II  KKK 


<iASOI.I*E  LOCOMO- 
TIVE 

0.  Milwaukee  Locomotive  Manufac- 
turing Company.  Milwaukee,  Wis. 
Publication  No.  118.  10  x  <i\  inches, 
36  pages,  illustrated,  stiff  covers.  Gen- 
eral description  of  designs,  principles 

types  ^"'"pany.      Incorporated,  Kenneth 


EVEHSTIIItU   FOR  THE  HOAU 
MAKER 

i:i.  The    (iood    Roads  Machincn 


and  important  features  of  seven 
of  locomotives  for  standard  and  nar 
row  xau«e  tracks.    General  specifica- 
tions for  different  types. 

INK  LITTLE  \VO\l>KH  TILE 
l>IT<  IIKR 

7.  Edward  Jeschke,  Bcllcvuc,  O. 
Folder  describing  and  illustrating 
horse-drawn   machine  guaranteed  to 


Square,  Pciui.  10  x  7  inches,  64  pages, 
illustrated.  Lists,  describes  and  gives 
specifications  for  Little  Winner,  Big 
Winner,  Giant  Winner  and  National 
Hercules  road  graders,  Champion  road 
machines,  scarifiers,  road  drags,  wheel 
and  drag  scrapers,  ploughs,  rock  crush- 
ers and  portable  bins,  elevators  and 


cut  a  ditch  10  to  14  inches  w Me  and  ,0  ^^^^  Si?  ^ 
inches  deep.    Testimonials  from  ptir    rock  dri||         c|  mishin    a))d  £ 

and  records  of  efficiency.         h)g  outf|,    road  ro|,ers    road  oi,mg 

machines  and  distributors,  concrete 
mixers,  pumps,  car  unloadcrs,  street 
sweepers  and  sprinklers,  culvert  pipe 


KOKHRINO  roXlTKl'tTION 
MIXERS! 


LAKD  DHEDUKS 

8.  Bay  City  Dredge  Works,  Baj 
City,  Mich.,  10  x  6(4  inches,  46  pages 
illustrated.  Description  of  important  am 
features  of  Bay  City  Land  Dredges  of 
the  walking  type,  track  type  and  float- 
ing type.  Descriptions  and  illustra-  u.  Koehring  Machine  Company, 
tions  of  Bay  City  Gravel  Loader  and  Milwaukee,  Wis.  Catalog  No.  22. 
Bay  City  Clay  Excavator.  Illustra-  7^  x  10%  inches.  95  pages,  illustrat- 
tions  of  equipment  installed  and  111  ed,  stiff  covers.  Important  features 
operation  for  various  purchasers.  of  principle,  construction  and  mechan- 

kiosomv  excavator  ical  details  of  concrete  mixer  with 

9.  Economy  Excavator  Company,  notes  of  improvements  and  of  ad  van- 
Iowa  Falls,  Iowa.  7  x  10%  inches,  il-  ages  of  different  parts.  Illustrations, 
lustratcd,  24  pages  in  adjustable  file  specifications,  and  diagrams  of  dif- 
cover.  Descriptions,  claims  of  effi-  ferent  types  and  size  machines ;  in- 
ciency  and  economy  and  advantages  struction  for  operating,  bar  cutting  and 
for  operating  in  open  work,  for  ditch  bending  machines,  convenient  tablet  of 


cleaning  and  repairing,  for  road  and 
railroad  work,  and  for  bank  shoveling. 

THE   HI. AW   HI  1,1.   DOK  B1HKKT 

10.  Blaw  -  Knox  Company,  Pitts- 
burgh. Folder  describing  construc- 
tion and  showing  details  and  dimen- 
sions of  heavy  excavating  clamshell 

bucket. 

RRIMPOKrEU  (  (IM  HKTE  PIPE 

11.  Independent  Concrete  Pipe  Com- 
pany. Indianapolis,  Ind.  Bulletin  No. 
9.  6x9  inches,  60  pages,  illustrated. 
Description  of  pipes  of  standard  di-  e  , 
ameter  24  to  90  inches  for  sewers,  con-  * 
duits,  drainage,  culverts  and  irrigation 
work,  the  pipes  being  cast  at  site  ac- 
cordinc  to  design  and  with  equipment 


quantities  of  concrete  in  slabs  and 
footings,  material  required  per  yard 
of  concrete,  weight,  areas  and  circum- 
ferences of  reinforcement  bars. 

«««n  HO  A  1)9  FROM  ROCKY  FIELD* 

15.  United  Iron  Works,  Incorpor- 
ated, Kansas  City,  Mo.  10  x  6% 
inches.  22  pages,  illustrated.  Lists  and 
descriptions  of  stone  crushers  and  il- 
lustrations of  stone  crushing,  clean- 
ing, lowering  and  elevating  the  plant 
installed  for  road  building.  See  cata- 
log for  full  list  of  good  road  machin- 


"   5"  >-H"-f—— "  incnes,    32  pages 

superintendent  furnished  by  the  pa       embossed  « 


-ST  TKACKLAYEIt  THACTOR 

16.    C.  L.  Best  Gas  Traction  Com- 
pany, San  Leandro,  Cal.  7ttxl0tt 
inches,    32    pages    illustrated,  heavy 
covers.  Description 
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What  Will  the 
Winter  Do  to 
Your  Roads? 

IF  your  roads  are  marred  and  scarred 
from  summer  traffic,  prompt  patch- 
ing with  "Tarvia-KP"  will  heal  tin- 
breaks  and  make  them  proof  against 
the  dc-li active  winter  frosts, 

"Tarvia-KP"  used  boh;  means  time, 
labor  and  money  saved  in  the  Spring. 
It  prepares  your  roads  to  withstand 
winter's  hard  usage  and  enables  you  to  get  an  early- 
start  with  your  "Good  Roads  Program"  of  sur- 
facing and  new  construction. 

'Tarvia-KP"  is  known  as  the  road-maker's 
"Cure-All."  It  is 
wonderfully  effec- 
tive for  every  type 
of  road — quick-act- 
ing, always  ready ; 
requires  no  heating 
and  is  extremely 
easy  to  handle. 


Batches  of  the  mix  can  l>c  made  up  iii  spare 
moments  and  used  whenever  the  roads  are  free 
from  snow.    Freezing  does  not  injure  it. 

If  you  have  a  road  problem  put  it  up  to  our 

Special  Service  De- 
partment. I  1  1  u  s  - 
Irated  booklet  show- 
ing each  step  in 
patching  a  road  with 
"Tarvia-KP"  free 
ii  o  0  n  request  to 
nearesl  office. 
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n   difficult   foundation   lob  it   Wtniam  Street  aad   Maiden   Lane.  R«w  York  city 
Hercules  Steel  Pllei  uied 


THESE  piles  were  driven  to  refusal  within  one  inch  of,  and  thirty 
feet  below,  an  adjoining  twelve  story  building  on  spread  foot- 
ing.  No  settlement  occurred.   The  job  was  completed  in  four 

days. 

On  all  foundation  work  the  use  of  Hercules  Steel  Piles  eliminates 
caissons  and  cantilevers.  There  is  no  foundation  work  requiring 
caissons  that  cannot  be  put  down  with  Hercules  Steel  Piles — a  saving 
of  much  time  and  money. 

We  are  specialists  in  difficult  foundation  work.  Consult  with 
us  when  confronted  with  a  serious  problem. 


Underpinning  &  Foundation  Company 

2<>0  Hroadwav  New  York  Cit\ 
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Macadam  Base  for  Bituminous  Pavements* 


The  author  discusses  the  factors  affecting  the  strength  and  durability  of  pave- 
ments on  macadam  base,  including  strength  of  base,  supporting  power  of  the 
earth,  and  the  traffic  to  be  carried.  He  also  calls  attention  to  undesirable  prac- 
tices, especially  insufficient  protection  of  shoulders. 


The  following  advantages  have  been  claimed 
for  the  use  of  macadam  as  a  foundation  under 
asphalt  pavements  of  various  kinds: 

1.  Economy  in  utilizing  existing  macadam 
pavements. 

2.  Lower  cost  (depending  upon  available  ma- 
terials, labor  rates,  etc.)  of  construction  of 
new  macadam  base  as  compared  to  Portland 
cement  concrete.  • 

3.  Freedom  from  the  transverse  cracks  that  de- 
velop in  bituminous  surfaces  on  Portland 
'cement  concrete  due  to  the  contraction  and 
'cracking  of  that  type  of  base. 

4.  Slight  resiliency  of  the  macadam  base,  which 

'Abstract  or  paper  by  Julius  Adler,  technical  «im> 
neer.  Atlantic  Rellnin*  Company,  before  American  So- 
ciety for  Municipal  Improvements. 


reduces  the  hammering  or  anvil  effect  pro- 
duced upon  an  asphalt  surface  laid  on  un- 
yielding base. 
As  an  illustration  of  opinions  from  disinter- 
ested sources,  a  city  engineer  of  a  southern  town 
states  that  bitulithic  stays  put  on  a  macadam 
base  very  much  better  than  on  concrete;  that  a 
properly  prepared  macadam  foundation  is  quite 
clastic,  absorbing  a  considerable  portion  of  the 
shock  of  heavy  auto  trucks  and  in  throwing  the 
entire  burden  of  impact  upon  the  wearing  surface. 
Numerous  similar  views  held  by  engineers  could 
be  cited. 

In  contrast  to  this  viewpoint  is  the  growing 
tendency  in  some  localities  to  disregard  the  pos- 
sible value  of  macadam  road  as  a  base,  usually 


DEEP  HIDE  DITCH  AND  VERY  VARRO'V  RERM  PREPARED  MACADAM  RASE 

Danger  or  Hn-aklnn  Down  at  Sides  Under  Truck  Truffle     Clean.  Slightly  Rough  Surface.  About  22  Feet  Wide. 
In  Periods  of  Wot  8ub-Gra«le  lg-Font  Asphalt  Surface 
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because  it  is  considered  inadequate  under  all  year 
round  heavy  motor  truck  traffic.  This  opinion  is 
supported  by  reports  from  a  number  of  localities 
of  serious  damage  to  both  macadam  roads  proper 
and  macadam  based  types  during  the  winter  of 
1919-1920.  In  view  of  the  wide  variations  in  cli- 
matic and  other  local  conditions,  in  volume  and 
weight  of  traffic,  broad  statements  in  regard  to 
either  the  merit  or  lact  of  merit  of  such  construc- 
tion should  be  accepted  with  caution  since  suc- 
cess or  failure  in  any  particular  case  may  be  at- 
tributed to  strictly  local  conditions. 

To  determine  the  limitations  of  a  given  type  of 
paving  construction  it  is  necessary  first  to  es- 
tablish the  factors  affecting  the  strength  and  dur- 
ability and,  second,  the  application  of  these  fac- 
tors to  a  specific  case.  For  the  type  under  con- 
sideration, the  factors  are 

1.  Strength  of  base. 

2.  Variation  in  supporting  power  of  the  earth 
subgrade. 

3.  Volume  and  weight  of  traffic. 

STRENGTH  OF  >' ASK 

Under  this  heading  come  such  elements  as  the 
total  depth  and  degree  of  consolidation  of  the 
base,  the  size  of  the  units  used  as  aggregate,  and 
the  strength  and  durability  of  the  aggregate. 

Other  things  being  equal,  the  greater  the  depth 
of  base,  the  greater  the  area  of  sub-base  over 
which  the  road  is  transmitted. 

Consolidation  refers  to  the  thoroughness  with 
which  the  pieces  of  aggregate  have  been  forced 
into  place  during  construction  and  by  the  action 
of  traffic ;  it  being  generally  conceded  that  traffic 
affects  this  more  reliably  than  rolling  alone. 

Under  size  of  aggregate  units  must  be  consid- 
ered the  relative  value  in  the  base  of  stone  l}< 
inches  in  diameter  or  less,  ballast-size  stone  and 
large  pieces  such  as  used  for  Telford  base,  re- 
spectively. Results  in  general  point  very  closely 
to  the  greater  value  of  the  base  employing  the 
largest  possible  size  of  aggregate,  which  affords 
greater  stability,  better  distribution  of  loads, 
freer  drainage  and  less  disturbance  by  frost 

Strength  and  durability  refer  to  the  quality 
of  the  aggregate  material,  whether  soft,  shaley, 
porous  or  dense  and  tough.  It  is  generally  well 
established  that  base  material  does  not  need  to 
be  so  hard  and  tough  as  that  in  the  wearing 
surface. 

VARIATION  IN  SUTTORTING  POWER  OF  TUT.  EARTH  SURFACE 

This  is  a  factor  which  causes  the  most  serious 
damage.  The  supporting  power  is  affected  pri- 
marily by  the  character  of  the  soil,  natural  and 
artificial  provisions  for  drainage,  and  climatic 
conditions  such  as  amount  of  rain  and  snow  fall, 
depth  of  frost  action  and  likelihood  of  alternate 
freezing  and  thawing. 

I'nder  the  light  traffic  of  years  ago  a  macadam 
road  developed  a  surprising  beam  strength,  but 
with  present  truck  traffic  beam  strength  must  be 
considered  as  nearly  negligible  and  there  must  be 
reasonable  assurance  of  nearly  uniform  support 
by  the  subgrade  itself.  On  free  draining  soils, 
generally  sandv  or  gravelly,  very  light  mac- 


adam base  has  carried  considerable  traffic  with 
entire  success.  Where  natural  drainage  is  poor, 
artificial  drainage  is  absolutely  essential.  Every- 
one seems  to  realize  this  but  comparatively  few 
to  carry  out  the  ideas  in  practice.  There  will 
undoubtedly  be  some  conditions  such  as  heavy 
clay  soil  in  flat  sections  subject  to  severe  frost 
action  where  no  prevailing  method  of  drainage 
will  give  the  subsoil  sufficient  strength. 

Alternate  freezing  and  thawing  arc  especially 
detrimental.  Numerous  conditions  can  be  cited 
where  the  temperature  remains  uniformly  low 
enough  in  winter  to  keep  the  earth  frozen  con- 
tinuously and  prevent  the  percolation  of  water 
into  the  soil  during  this  period,  where  the  roads 
have  stood  up  successfully.  The  critical  time 
under  such  conditions  is  when  the  frost  leaves  the 
ground  in  the  spring. 

VOLUME  ANP  WKICHT  OK  TKAFTIC 

For  macadam  base,  probably  the  most  impor- 
tant point  in  connection  with  traffic  is  that  of  the 
likelihood  of  the  use  of  the  road  by  heavy  con- 
centrated roads  during  the  winter  and  the  spring. 
In  sections  where  traffic  practically  disappears 
through  the  winter  and  does  not  reappear  in 
quantity  until  the  subgrade  is  pretty  well  dried 
out  in  the  spring,  the  damage  by  heavy  traffic 
may  be  relatively  slight.  In  general,  the  most 
severe  damage  is  found  in  localities  where  heavy 
motor  trucks  use  the  roads  throughout  the  year 
and  especially  during  February.  March  and  April. 

SUGGESTIONS  FOR  IMI'KmT.MKNTS 

Assuming  the  above  to  be  a  correct  analysis 
of  the  factors  in  the  supporting  power  of  maca- 
dam, the  problem  remains  of  applying  these  to 
individual  cases  and  attempting  to  determine  in 
advance  which  ones  would  be  apt  to  shorten  the 
life  of  the  foundation  and  the  overlying  pave- 
ment. 

Recent  recommendations  for  this  type  of  base 
vary  from  4  to  12  inches  depending  on  individual 
opinion  as  well  as  soil  and  drainage  conditions. 
There  has  been  a  tendency  to  ovcrestmate  the 
depth  of  existing  macadam  arising  largely  from 
failure  to  realize  that,  while  additional  stone  has 
been  added  year  by  year  to  the  surface,  an  equal 
or  even  greater  amount  may  be  worn  off  mean- 
time by  traffic.  Before  using  an  old  road,  the 
depth  at  numerous  points  should  be  determined 
by  test  holes,  which  also  will  indicate  the  char- 
acter of  the  existing  aggregate.  Tn  general  it  is 
believed  that  where  an  old  road  contains  6  or 
K  inches  of  compacted  stone  it  is  well  worth  sav- 
ing. Hut  no  radical  view  should  be  adopted  as 
to  the  minimum  thickness  of  base  that  will  sup- 
port a  proposed  pavement.  The  writer  believes 
however  that  4  to  0  inches  is  not  sufficient  in  the 
north  eastern  section  of  the  country,  especially 
near  large  cities.  Even  where  ample  depth  is 
ound,  it  is  usually  desirable  to  add  a  uniform 
layer  of  ballast-size  aggregate,  first  scarifying 
the  surface,  the  new  aggregate  serving  to  elevate 
the  proposed  bituminous  pavement  above  the  old 
base  which,  owing  to  the  large  amount  of  dust 
and  fine  materially  usually  contained,  is  very 
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apt  to  hold  considerable  moisture  at  certain  peri 
uds  of  the  year.  While  this  disturbs  the  top  2  or 
3  inches  of  the  old  consolidated  road,  an  old  road 
which  will  not  stand  disturbance  for  this  depth 
will  generally  not  have  depth  adequate  for  use 
as  a  foundation  in  any  case.  Moreover,  the 
greater  regularity  of  contour  of  a  base  to  which 
new  aggregate  has  been  added  will  add  to  the 
life  of  the  bituminous  pavement  more  than  enough 
to  offset  the  slightly  more  consolidated  but  ir- 
regular base  which  is  apt  to  produce  irregularity 
in  the  pavement  surface.  By  admitting  traffic  un- 
der restrictions  over  the  newly  placed  aggregate 
before  applying  the  surface  material,  consolida- 
tion can  be  completed. 

In  utilizing  existing  macadam  as  a  ba>e,  at 
least  as  much  provision  should  be  made  for 
drainage  as  though  an  entirely  new  piece  of  road 
were  being  built.  Too  frequently  this  is  not  done, 
but  shallow  ditches,  ditches  too  close  to  the  im- 
proved surface,  sections  requiring  special  drain- 
age, etc.,  are  allowed  to  remain  unimproved. 

One  type  of  failure  of  macadam  base  has  been 
the  squeezing  out  and  breaking  up  of  the  sides 
due  to  a  combination  of  too  little  lateral  support 
at  the  shoulders,  the  softening  of  the  subgrade 
under  the  edges  of  the  pavement  due  to  the  en- 
trance of  water,  and  in  general  a  failure  to  recog- 
nize that  the  sides  of  the  road  are  thinner  and 
weaker  than  the  central  portion.  It  is  believed 
that  the  thoroughly  consolidated  base  of  full 
depth  should  always  extend  at  least  18  to  24 
inches  beyond  the  edge  of  the  pavement  laid  upon 
it.  This  will  furnish  much  greater  resistance  to 
the  thrust  on  the  foundation  from  heavy  lo.nds 
travelling  slowly  on  the  sides  of  the  road  than 
is  now  encountered ;  provided,  however,  that  the 
improved  road  is  not  so  narrow  that  heavy  traf- 
fic is  constantly  cutting  off  and  on  it. 

As  a  further  improvement,  the  shoulders  should 
be  water  proof  and  support  furnished  at  the 
edges  of  the  bituminous  pavement.  Cases  have 
been  noted  where  the  existence  of  an  old  maca- 
dam shoulder,  even  though  rather  thin,  has  been 
of  material  benefit.  W  ell  built  stone  block  or 
rubble  gutters  and  headers  produce  a  similar  re- 
sult. If  no  better  provision  can  be  made,  stone 
removed  from  the  old  surface  can  be  used  to 
harden  the  shoulders  and  additional  aggregate- 
brought  in  where  required-  One  of  the  best  prac- 
tices for  country  roads  is  the  construction  of  bitu- 
minous macadam  wings  three  or  more  feet  wide 
which  provide  water  proofing  and  lateral  sup- 
port to  the  pavement  and  at  the  same  time  fur- 
nish a  hardened  surface  capable  of  carrying  oc- 
casional loads.  At  least  there  should  be  on  each 
edge  a  strip  of  hardened  surface  18  to  24  inches 
wide  like  the  base  previously  referred  to.  This 
may  be  criticized  as  calling  for  a  greater  width  of 
road  and  consequent  cost  than  would  be  re- 
quired if  some  other  type  of  construction  were 
used,  but  in  its  support  it  may  be  said  that  the 
change  from  the  approved  width  of  15  feet  of  a 
few  years  ago  to  the  present  demand  for  20  feet 
as  being  desirable,  points  unmistakably  to  the 
necessity  for  providing  ample  width  at  the  outset. 
Also  roads  of  other  types  built  16  Jo  18  feet  wide 


bSKKHCT         U'KAK  WHorijOKIS,  iHlKFl.Y  oust 
l.n.  k  <>f  Support  IVrmltK  RpreadltlK  <•<  I'awment  I'nrtrr 
Hr«v>    Tni.k  Trattti 

will  eventually  need  protecting  wings  for  the 
preservation  of  the  pavement,  inasmuch  as  a  sud 
den  drop  off  from  a  hardened  surface  to  a  soft 
earth  or  clay  shoulder  is  objectionable  from  sev- 
eral standpoints.  If  too  close  to  the  edge  of  a 
pavement,  open  ditches  allow  moisture  to  get  un- 
der the  base  ami  reduce  the  support,  while  if  far 
away,  leaving  a  wide  unwaterproofed  shoulder, 
there  is  too  much  opportunity  for  the  entrance 
of  water  through  the  surface,  especially  when  it 
is  heavily  blanketed  with  snow  or  ice.  For  coun- 
try road*  a  shoulder  of  about  five  or  six  feet 
wide  is  recommended,  waterproof  between  the 
edge  of  the  road  and  a  point  near  the  edge  of  the 
ditch. 


Missouri  Hiahwavs 

The  Federal  Road  Council  of  St.  Louis  has  a 
plan  for  the  construction  of  43  miles  of  20  feet 
wide  hard-surface  roads  in  Missouri  as  soon  as 
materials  are  available.  The  secretarv  and  mana- 
ger of  the  council  urges  support  for  the  proposed 
SoO.OOO.OOO  state  .road  bond  issue  that  is  to  be 
voted  on  in  the  November  election  and  explains 
that  if  this  sum  is  secured  it  is  intended  to  build 
6.000  miles  of  hard  roadways  in  Missouri  imme- 
diately and  that  it  is  planned  to  accomplish  this 
without  direct  taxation  by  providing  for  it  from 
state  fees  for  automobile  license. 
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Specifications  for  Broken 
Stone  Foundations 

The  latest  approved  methods  of  building 
new  macadam  base  or  utilizing  old  for  bi- 
tuminous surfaces  given  in  the  form  of 
specifications  by  a  committee  of  the  Amer- 
ican Society  for  Municipal  Improvements. 


These  specifications  were  prepared  by  Linn 
White,  chief  engineer,  Chicago  South  Park  Com- 
mission, and  a  member  of  the  Committee  on 
Foundations  for  Pavements  of  the  American  So- 
ciety for  Municipal  Improvements,  and  was  pre- 
sented at  the  St.  Louis  convention  of  that  society 
as  a  progress  report  of  the  committee. 

In  the  case  of  the  construction  of  new  broken- 
stone  foundations  for  pavements  the  sub-grade 
shall  be  prepared  by  cutting  or  filling  as  may  be 
required  to  produce  a  surface  parallel  with  the  fin- 
ished grade  of  the  wearing  surface  and  a  distance 
below  the  finished  grade  equal  to  the  specified 
thickness  of  the  foundation  and  paving  material. 

The  sub-grade  shall  be  brought  to  a  firm,  un- 
yielding surface  by  rolling  the  entire  area  with  a 
three-wheel  road-roller  weighing  at  least  ten  tons, 
and  all  portions  of  the  surface  of  the  sub-grade 
which  are  inaccessible  to  the  roller  shall  be  thor- 
oughly tamped  with  a  hand  tamper  weighing  not 
less  than  forty  pounds,  the  face  of  which  shall  not 
exceed  eighty  (80)  square  inches  in  area.  All 
soft,  spongy,  or  yielding  spots  and  all  perishable 
matter  shall  be  entirely  removed  and  the  space 
filled  with  suitable  material. 

When  considered  necessary  or  of  assistance  in 
producing  a  compact,  solid  surface  the  sub-grade 
before  being  rolled  shall  be  sprinkled  with  water. 

SUB-DRAIN  AGS 

When  the  soil  is  of  such  a  character  that  it  re- 
tains an  excessive  amount  of  moisture,  such  as 
clay  subject  to  swelling  or  heaving  under  the  ac- 
tion of  frost,  or  sands  similar  to  quicksand  that 
do  not  afford  a  ready  natural  drainage,  sub-drains 
should  be  provided. 

These  may  be  of  two  general  kinds,  first,  tile 
drains  of  open  porous  material  or  vitrified  tile  laid 
with  open  joints;  second,  trenches  filled  with 
broken  stone,  gravel,  cinders  or  other  similar  ma- 
terial. 

In  some  cases  it  may  be  sufficient  to  construct  a 
sub-drain  on  each  side  of  the  roadway  at  or  near 
the  lines  of  the  gutters,  but  when  the  soil  is  of  a 
very  wet  nature,  it  may  be  advisable  to  lay  ad- 
ditional lines  of  drains  which  may  be  in  or  near 
the  middle  of  the  roadway.  This  system  of  drains 
may  be  varied  by  diagonal  lines  of  drains  running 
from  near  the  crown  of  the  roadway  to  the 
gutters. 

In  all  cases  the  drains  should  have  connections 
with  the  existing  sewers,  catch  basins  or  inlets. 


NKW  MACADAM  FOUNDATION 

If  the  pavement  is  to  be  laid  on  a  new  mac- 
adam foundation,  the  macadam  shall  be  built  as 
follows : 

The  total  thickness  of  the  macadam  base  will 
vary  according  to  character  of  soil,  drainage,  kind 
of  stone  available,  etc.  In  general  the  macadam 
base  should  be  constructed  of  broken  stone  which 
is  sound,  hard  and  durable  under  traffic.  The 
broken  stone  should  be  separated  into  different 
sizes  by  screening,  the  smaller  sizes  with  the  dust 
being  used  to  fill  and  bond  together  the  larger 
sizes.  The  thickness  of  the  base  should  be  regu- 
lated by  experience  in  constructing  ordinary  wa- 
ter-bound macadam  roads  in  similar  situations, 
the  total  thickness  of  base  being  made  the  same 
or  a  little  less  than  well-constructed  macadam. 

After  the  sub-grade  has  been  properly  prepared, 
spread  a  layer  of  clean  stone  passing  a  three  (3) 
to  three  and  one-half  (3j4)-inch  revolving  screen 
and  held  on  a  two  (2)-inch  screen  to  a  depth  suf- 
ficient when  thoroughly  rolled  to  form  about  two- 
thirds  (H)  of  the  total  thickness  of  the  base. 
The  thickness  of  this  layer  should  be  regulated 
by  laying  on  the  sub-grade  at  proper  intervals 
cubical  blocks  of  wood  of  the  proper  dimensions 
to  give  the  desired  thickness  or  regulated  by  other 
means  approved  by  the  engineer.  Over  this  layer 
of  stone,  spread  with  shovels  stone  screenings  in 
sufficient  quantity  to  fill  the  voids  between  the 
larger  stone.  The  screenings  should  be  spread 
gradually,  and  be  thoroughly  rolled  with  a  road 
roller  weighing  at  least  ten  (10)  tons  during  the 
process  of  spreading  the  screenings.  As  the 
screenings  are  worked  into  the  coarse  stone  un- 
der the  roller,  more  should  be  added  here  and 
there  where  voids  appear.  At  first  the  rolling 
should  be  done  dry  (working  from  the  edges  to- 
wards the  center  of  the  roadway),  until  the  stone 
appears  to  be  well  filled,  then  the  surface  should 
be  well  sprinkled  and  again  rolled,  the  rolling  and 
sprinkling  continuing  until  the  layer  of  stone  is 
thoroughly  compacted  and  no  more  screenings 
can  be  worked  in.  Just  enough  screenings  shall 
be  used  to  fill  and  bond  the  stone,  leaving  no  sur- 
plus screenings  on  the  top. 

The  above  method  may  be  varied  by  using  the 
crusher-run  of  stone  without  the  addition  of  any 
other  filler  where  the  small  sizes  are  not  in  excess. 
Also  a  filler  other  than  stone  screenings,  such  as 
bank  gravel  or  sand  may  be  used  in  some  cases 
where  experience  with  the  materials  available 
shows  that  better  results  can  be  obtained.  Under 
some  conditions,  the  character  of  soil  and  stone 
available  may  be  such  as  not  to  require  the  use  of 
any  filler  with  the  stone  of  the  first  course.  The 
specifications  given,  however,  represent  the  best 
average  practice  where  stone  with  bonding  value, 
such  as  limestone  or  trap  rock,  can  be  obtained. 

When  the  first  layer  of  macadam  is  completed 
as  specified,  spread  a  second  layer  of  clean  stone 
passing  a  two  (2)-  or  two  and  one-half  (2>5)-inch 
screen  and  held  on  a  one  (l)-inch  screen  to  a 
depth  sufficient  when  thoroughly  rolled  to  form 
the  remaining  one-third  (H)  of  the  total  thick- 
ness of  the  base.   Over  this  layer  of  stone  spread 
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evenly  with  shovels  stone  sci  ceilings  and  roll  with 
the  application  of  water  by  sprinkling  until  the 
layer  of  stone  is  well  filled,  well  bonded  and  firmly 
set  in  place.  In  the  case  of  bituminous  pave- 
ments just  enough  filler  should  be  used  to  accom- 
plish this  purpose  and  not  enough  to  form  a  layer 
or  film  over  the  surface  of  the  stone.  In  fact,  it  is 
better  not  to  fill  the  stone  quite  flush,  leaving  the 
coarse  particles  of  stone  slightly  projecting,  so  as 
to  have  a  coarse,  grainy  base  upon  which  to  put 
the  wearing  surface.  In  the  case  of  block  or  brick 
pavements,  enough  screenings  should  be  used  to 
produce  a  smooth,  evenly  filled  surface. 

The  thickness  of  the  base  should  vary  accord- 
ing to  local  conditions  and  should  be  fixed  by  the 
engineer  in  charge  when  all  the  varying  condi- 
tions of  soil,  drainage,  traffic  and  materials  of 
construction  are  understood.  In  general,  a  thick- 
ness of  macadam  base  of  eight  inches  will  be 
enough  for  any  except  the  most  adverse  condi- 
tions, and  a  base  of  four  to  four  and  one-half 
inches  will  meet  the  most  favorable  conditions  of 
firm,  unyielding  soils  and  light  traffic. 

WJ)   MACADAM   FOU  NHAT  ION 

If  the  pavement  is  to  be  laid  on  an  old  mac- 
adam base,  the  surface  should  be  thoroughly 
■iwept  and  cleaned  of  all  fine  material  that  may 
be  caked  upon  the  surface  of  the  stone  or  lying 
loose  as  dust,  thereby  exposing  the  clean  coarse 
stone  for  the  reception  of  the  bituminous  concrete. 

If  the  old  macadam  does  not  present  the  desired 
coarse,  grainy  surface,  or  is  not  at  proper  and 
satisfactory  grade  after  cleaning,  it  shall  be  spiked 
up  and  redressed  to  the  desired  crown  and 
grade,  the  coarse  stone  being  brought  to  the  top 
by  harrowing  or  otherwise,  or  new  stone  added 
when,  in  the  opinion  of  the  engineer  In  charge,  it 
is  needed  to  give  the  necessary  thickness  or  char- 
acter of  surface.  It  shall  then  be  thoroughly 
rolled  with  the  use  of  water  as  may  be  required. 


In  the  case  of  bituminous  pavements  a  layer 
about  one  stone  deep  of  new,  clean  stone,  aver- 
aging one  and  a  half  (I'/t)  inches  in  size,  shall 
be  spread  over  the  surface  after  redressing  and 
rolling  the  old  macadam,  and  finally  rolled  until 
firmly  set  in  place  without  the  application  of 
water.  This  is  intended  to  form  a  coarse,  grainy 
surface  of  fresh  clean  stone  which  will  bond  with 
the  bituminous  paving  material. 


Discussion  of  Macadam 
Base  For  Bituminous 
Pavement 


In  discussing  the  two  previous  papers,  Mr. 
Warren  suggests  seven  rules  for  planning 
the  use  of  old  macadam. 


The  following  is  an  abstract  of  a  written  dis 
cussion  on  this  subject  presented  at  the  conven- 
tion of  the  American  Society  for  Municipal  Im- 
provements by  George  C.  Warren,  president  of 
Warren  Brothers  Company.  Mr.  Warren  has  for 
ten  years  urged  and  successfully  practiced  the 
use  of  old  macadam  roads  as  a  foundation  for 
bituminous  surfaces,  but  realizes  the  limitations. 
The  macadam  must  be  real  macadam  of  stone  or 
gravel  and  of  substantial  strength  and  depth  or 
must  be  reinforced  with  new  stone  compressed 
into  it.  It  should  not  be  tried  with  t  pavement 
composed  of  a  small  percentage  of  stone  or  gravel 
"in  a  large  percentage  of  clay  or  other  weak  ma- 
terial nor  with  a  veneer  of  indifferently  spread 
stone  on  a  weak  subsoil.  On  the  other  hand, 
in  nearly  all  cases  where  any  stone  or  gravel  has- 
been  spread  and  compressed  <>n  the  -ubgradr 
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there  is  at  least  a  great  salvage  value  which 
should  be  conserved. 

In  city  streets,  especially  those  having  street 
railroads,  it  is.  sometimes  necessary  to  remove 
some  of  the  old  macadam  to  prevent  raising  the 
gutters  too  high  at  the  curb  or  the  pavement  too 
high  next  to  the  railroad  track.  This  will  not  of- 
ten be  the  case  however,  if  the  engineer  does  not 
attempt  to  provide  an  exposed  face  of  curb  higher 
than  is"  necessary.  In  some  cases  a  few  additional 
catch-basins  may  be  necessary  to  reduce  the  (low 
of  surface  water  in  the  gutter,  but  that  can  be 
provided  at  only  a  fraction  of  the  cost  necessary 
to  remove  the  old  macadam  as  a  whole  or  in  part. 
In  constructing  country  roads,  the  raising  of  the 
elevation  of  the  pavement  is  advantageous  rather 
than  detrimental. 

For  planning  this  use  of  macadam  he  suggested 
a  few  rules : 

1.  Never  depend  on  surface  appearance  nor 
even  on  test  excavations  made  a  few  weeks  or 
months  before  construction  (o  determine  whether 
■  ir  not  the  old  macadam  will  require  reinforce- 
ment. 

2.  Make  test  holes  (or  better,  test  cuts  across 
the  street  or  road)  at  intervals  of  about  100 
feet  immediately  in  advance  of  construction  and 
from  these  determine  the  necessity  for  new  metal 
to  provide  the  necessary  strength  of  base,  which 
will  doubtless  vary  on  different  sections  of  the 
same  project.  The  quantity  cannot  be  definitely 
determined  in  advance  and  consequently  should 
!>e  paid  for  by  the  ton  or  cubic  yard  of  new  ma- 
terial actually  used,  and  bids  asked  on  that  basis. 

3.  Do  not  disturb  the  old  macadam  by  change 
of  grade  or  contour  or  by  scarifying  unless  ab- 
solutely necessary.  Any  disturbance  more  or  less 
reduces  the  strength  and  consequently  the  con- 
servation value  of  the  old  macadam  and  some 
times  actually  removes  practically  all  of  it  in  the 
center  of  the  road.  If  the  crown  is  excessively 
high,  better  correct  by  building  up  the  quarters 
and  outer  edges  with  new  metal  than  to  remove 
solid  road  metal  from  the  center,  unless  there  is 
a  greater  depth  of  solid  macadam  in  the  center 
than  is  necessary. 

4.  However  thin  or  weak  the  road  metal  <m  the 
-treet,  it  is  better  to  leave  it  and  use  it  for  all 
it  is  worth  than  to  remove  it. 

5.  If  test  excavations  develop  0  inches  or  more 
of  solid  metal  (whether  gravel  or  crushed  stone  > 
in  which  the  coarse  particles  from  'j  inch  to  2 
inches  constitute  more  than  one-half  the  total 
metal  so  that  the  finer  particles  merely  fill  the 
voids,  then  no  treatment  is  necessary  or  advisable 
i-Ncept  to  regulate  the  grade,  knocking  oil  the 
high  points  and  filling  in  the  low  places  1,\  -cari- 
'ving,  using  picks  in  the  roller  wheels,  or  hand 
picks,  whichever  may  be  most  ccoiioimm.-iI  m  cacl- 
case,  and  then  thoroughly  roll 

'>.  If  the  test  excavation-  show  thai  the  tin. 
particles  predominate  or  the  <lr|.lli  :-  m -utlieieni 
on  the  whole  or  any  pari  of  the  street,  that  condi- 
tion does  not  justify  removing-  the  material,  but 
after  regulating  the  grade  add  whatever  depth  oi 
new  metal  intelligent  consideration  ol  all  the 
conditions  indicate-  a>  best  ami  -ale 
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7.  If  drainage  is  poor,  correct  it.  Depth  and 
rigidity  of  base  do  not  correct  faulty  drainage. 
On  the  other  hand  faulty  drainage  can  be  cot- 
rectcd  at  much  lower  cost  than  by  destroying  old 
macadam  and  furnishing  new  base.  Failure  to 
provide  drainage  is  the  prime  cause  of  many  fail- 
ures of  macadam  pavements.  The  disaster  during 
the  past  spring  thaws  was  not  at  all  confined  to 
roads  with  foundations  of  the  macadam  type  not 
to  any  special  type  of  surface.  The  trouble  was 
universal  throughout  New  England,  New  York 
and  elsewhere  at  places  where  drainage  had  been 
ignored  or  was  faulty.  The  accompanying  illus- 
tration of  a  block  pavement  surface  on  Portland 
cement  concrete  base  illustrates  this  point.  No 
one  who  examined  this  would  fairly  charge  the 
destruction  to  type  of  either  surface  or  base.  It 
was  simply  faulty  drainage.  This  road  is  several 
inches  below  the  abutting  land  -  -a  condition  itself 
which  always  invites  drainage  disaster,  as  it  pro- 
vides no  outlet  for  surface  drainage  except  to 
>eep  under  the  road.  During  the  spring  of-  1920 
Mr.  Warren  examined  a  road  which  had  exploded 
for  a  length  of  about  a  mile.  It  was  in  a  rolling 
country  and  the  middle  of  the  damaged  section 
was  at  the  intersection  of  two  long  grades  ascend- 
ing in  both  directions,  with  no  provision  for  drain- 
age. One  week's  thaw  in  that  mile  caused  $20.- 
(XX)  damage.  Not  only  was  there  no  sub-surface 
drainage,  but  a  telephone  conduit  had  been  laid 
in  the  street  without  even  installing  lateral  drains 
or  weep  holes,  and  during  the  thaw  the  conduit 
became  filled  with  water  from  the  sub-surface 
which  overflowed  through  the  manholes. 

W  hile  the  writer  had  had  no  experience  with 
using  macadam  base  for  a  block  pavement,  he 
advised  against  it  until  it  had  been  tested  for 
several  years  under  varying  conditions.  He  feared 
that  the  irregularities  of  surface  would  prove  dis 
astrous :  the  blocks  certainly  could  not  be  laid 
directly  on  the  macadam,  and  if  laid  on  a  cushion 
of  Portland  cement  over  the  macadam,  the  thin 
cushion  would  probably  be  broken  up  by  the 
traffic.  A  sand  cushion  would  be  more  or  less 
irregular  in  depth  and  would  probably  cause  the 
blocks  to  rock  and  settle  unequally  under  traffic. 

As  showing  the  durability  of  bituminous  surface 
macadam  base,  the  writer  cited  the  example  of 
t  ommonwealth  avenue.  P.oston,  which  was  sur- 
faced in  1916  with  bitulithic  laid  over  the  old  mac- 
adam without  any  new  metal.  Traffic  record  for 
twelve  hours  on  Saturday.  October  20,  of  this 
year,  gave  13..U<>  vehicle-  and  the  following  Tues- 
day. 11,120  vehicle-  \o  tepairs  had  been  made 
-ince  the  pavement  ua-  laid  and  the  present  con- 
uuir  and  surface  are  in  perfect  condition. 

<  oTicerning  Major  Coiupton's  suggested  spcci- 
lir.itions.  the  writer  believes  that  adding  a  layer 
of  crushed  stone  on  an  old  macadam  *'to  form  a 
coarse,  grainy-  surface  of  fresh,  clean  -tone  which 
uili  bond  with  the  bituminous  paving  material" 
•s  quite  uniH-ce— ary  ,  and  that  new  metal  should 
in-  added  only  where  required  to  give  depth  and 
-olid'y  to  the  old  macadam. 
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Studies  of  Flood  Discharge  of  Pine 

Creek* 


In  planning  for  increasing  the  water  supply  of  Paris,  Texas,  unusually  com- 
plete studies  were  made  of  the  run-off  of  the  catchment  area.  The  designing 
of  the  spillway  was  considered  the  most  important  problem,  the  peak  dis- 
charge being  very  high. 


Il\  John  B.  Ilawley 


During  the  summer  of  1"20,  the  writer  studied 
the  water  situation  of  Paris,  Texas,  looking  to- 
ward an  increased  supplv. 

Although  both  "Woodbine"  and  Trinity-Pa 
luxy"  (Antlers  formation)  sands  underlie  the  city, 
the  former  at  400  to  1,200  feet  and  the  latter  at 

•Paper  before  »><•  T>xa»  Serllon.  American  Soctet\ 
<.r  Civil  r^xrmpt-r-i 


1,900  to  2,700  feet,  neither  gives  artesian  How. 
The  Woodbine  water  is  quite  highly  mineralized  ; 
Trinity-Paluxy  is  very  deep. 

Preliminary  studies  resulted  in  favor  of  surt'ae. 
storage. 

Pine  creek  and  Sander's  creek,  tributaries  ot 
Red  river,  were  both  carefully  surveyed.  Their 
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drainage  areas  lie  northwesterly  from  Paris,  and 
are  wholly  in  the  "Eagle  Ford"  shales.  Rainfall 
records  for  thirty  years  are  available,  but  no 
stream  discharge  records  were  found,  and  obser- 
vations were  made  on  the  very  high  flood  dis- 
charges of  May,  1920. 

Toward  the  end  of  the  investigation  Daniel  W. 
Mead  was  called  into  consultation,  joining  the 
writer  in  reporting  favorably  on  Pine  creek  as  the 
best  source  of  increased  supply  for  the  city. 

Spillway  design  appealed  to  both  investigators 
as  the  most  interesting  and  difficult  problem  in- 
volved in  the  research.  Tentatively,  a  concrete 
spillway,  400-foot  width  and  8-foot  depth  of  over- 
flow on  crest,  was  included  in  the  estimates,  with 
the  statement  that  more  detailed  studies  would 
probably  reduce  the  width.  The  diagrams  given 
indicate  300  feet  as  the  probable  safe  dimension. 

Pine  creek,  above  the  selected  dam  site,  has  a 
drainage  of  48  square  miles,  approximately  60  per 
cent  in  cultivation.  The  axial  slope  of  the  valley 
is  about  7  feet  to  the  mile ;  height  of  divide  about 
100  feet  above  dam  site,  width  about  3*/2  to  4 
miles.  Soil,  detritus  of  the  Eagle  Ford  clays  and 
shales.  (Within  the  drainage  area,  the  city  main- 
tains a  lake  for  water  supply  purposes,  whose 
drainage  area  is  about  four  square  miles.  Lake 
surface,  220  acres.  Capacity,  1,000,000,000  gal- 
lons. In  the  computations  below,  no  account  was 
taken  of  this  lake.)  Altitude  of  the  area,  about 
600  feet  above  sea  level.  Area  of  proposed  Pine 
creek  lake,  1,400  acres  at  spillway  level;  2,000 
acres  at  8-foot  depth  on  spillwav.  Capacity,  about 
♦,000,000,000  gallons. 

Paris  lies  in  the  quadrangle  bounded  by  the  95th 
and  97th  meridians,  and  the  33rd  and  35th  paral- 
lels of  latitude.  Data  published  by  A.  E.  Morgan, 
chief  engineer  of  the  Miami  Conservation  District, 
shows  this  quadrangle  to  have  had,  at  some  time, 
a  24-hour  precipitation  of  13.3  inches;  two  days, 
14.2  inches;  and  three  davs,  14.6  inches.  (Hy- 
drology. D.  W.  Mead,  1919,  p.  272.)  The  rain- 
fall of  May  12,  1020.  was  4.54  inches  at  Paris. 

Fagle  Ford  soils,  after  the  early  wetting  of  a 
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driving  rain,  become  "slick"  and  impervious  to  a 
high  degree.  Thereafter  so  large  a  percentage  of 
the  downpour  runs  off  that,  in  the  case  of  the 
recorded  13.3-inch  24-hour  rainfall,  the  writer  has 
assumed  12  inches  of  run-off.  Similarly,  in  the 
case  of  the  4.54-inch  rainfall  of  May  12,  1920,  Mr. 
Mead  assumed  practically  100  per  cent  run-off. 

Mr.  Mead's  analysis  of  hourly  distribution  of  a 
5-inch  24-hour  rainfall,  and  resultant  peak  flood 
discharge,  is  illustrated  in  Figure  1. 

Figure  2  gives  the  writer's  analysis  of  probable 
hourly  (alternative)  distribution  of  the  maximum 
recorded  24-hour  precipitation,  with  three  as- 
sumed curves  of  flood  discharge,  together  with 
depths  on  a  300-foot  crest  with  properly  designed 
vertical  curves. 

Study  of  Gardner  S.  William's  work  on  dam 
crests  indicates  that  the  co-efficient  "c"  in  Fran- 
cis' formula  would  increase  from  about  3  to  3.9, 
but  for  the  purpose  of  these  analyses,  and  to  be 
ultra-conservative,  "c"  is  assumed  at  3.33  through 
out. 

The  writer  has  failed  to  develop  a  formula  er 
set  of  formulas  which  would  cover  the  determina- 
tion of  crest  depth  (lake  level),  based  on  inflow  of 
storm  water,  retention  of  volume  due  to  expand- 
ing storage  capacity  of  the  lake,  and  the  discharge 
capacity  of  spillway.  Several  constants  were,  of 
course,  developed  and  utilized,  but  in  the  main, 
the  computations  were  by  the  trial  method,  grad- 
ually approaching  exactness.  (The  writer  esti- 
mates that  probable  error  is  less  than  0.1  foot  of 
elevation  at  each  hourly  point.) 

It  is  not  only  possible,  but  wholly  probable,  that 
any  one  of  an  infinite  number  of  distribution  and 
run-off  curves  might  be  laid  for  the  precipitation 
analyzed  in  Figure  2,  yet  the  assumptions  used 
are  deemed  by  the  writer  to  fairly  cover  the  case. 

Col.  F.  W.  Scheidenhelm,  in  his  paper  on  "Re- 
construction of  the  Stony  River  Dam,"  Transac- 
tions American  Society  of  Civil  Engineers,  Vol. 
LXXXI  (1917),  cites  peak  flood  discharge  of  the 
22-square-mile  Cave  creek.  Bakersville,  N.  C. 
drainage  area  at  1,386  second  feet,  and  the  44- 
square-mile  Flkhorn  creek,  W.  Va.,  drainage  area 
at  1.363  second  feet  per  square  mile.  Based 
on  these  and  other  data,  and  his  own  ob- 
servations, Col.  Scheidenhelm  estimates  a 
peak  flood  discharge  for  the  11.4  square 
miles  of  the  Stony  river  drainage  area  to  be 
1,840  second  feet  per  square  mile. 

Inasmuch  as  the  Stony  river,  Cave  creek 
and  Elkhorn  creek  areas  all  lie  more  than 
3,300  feet  above  sea  level,  and  in  rugged 
mountainous  country,  the  writer  feels  that 
the  peak  flood  discharge  of  1.280  second 
feet  per  square  mile  for  Pine  creek  drainage 
area,  with  its  easy  slopes  and  600-foot  alti- 
tude, is  reasonably  conservative. 

The  "smoothing"  effect  of  sizeable  lakes 
on  peak  flood  discharge  is  well  illustrated 
in  this  analysis.  If  it  be  true  that  the  peak 
in  this  case  is  1,280  second  feet,  the  48 
square  miles  would  give  a  peak  «f  61,440  • 
ond  feet.  Figure  2  shows  a  maximum 
crest  depth  of  8.32  feet,  with  discharge  of 
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23,900  second  feet.  Construction  of  the  dam  will 
doubtless  save  the  "Frisco"  Railway  trestle  and 
county  highway  bridge,  below  the  site,  the  wash- 
outs they  have  frequently  experienced. 

Lake  Worth,  from  which  Fort  Worth  draws 
its  water  supply,  has  a  masonry  spillway  700  feet 
wide,  capable  of  safely  carrying  a  depth  of  10  feet. 
Drainage  area.  2,000  square  miles,  partly  hilly 
and  uncultivated.  Lake  area  fat  6'/-  feet  depth 
on  spillway),  5,500  acres.  Greatest  observed 
depth  on  crest  of  spillway  H914  to  1920),  6.5 
feet.  Maximum  discharge,  -10.000  second  feet,  or 
20  second  feet  per,  square  mile.  Average  rainfall, 
28  inches.  Maximum  rainfall.  48  inches.  This  in 
comparison  with  Paris'  rainfall  average,  37 
inches;  maximum.  60  inches. 

Paris  and  Fort  Worth  are  but  140  miles  apart, 
geographically.  Maximum  yearly  rainfall  at 
Paris  is  but  25  per  cent  greater  than  at  Fort 
Worth.  Parts  of  the  Trinity  drainage  area  (Lake 
Worth)  are  mountainous  compared  with  that  of 
Pine  creek.  Multiply  the  Lake  Worth  discharge 
by,  say  three,  in  order  to  arrive  at  a  possible  peak 
flood  discharge  per  square  mile.  60  second  feet. 
The  Pine  creek  (probable)  peak  discharge  is 
1,280  second  feet,  twentv-onc  times  as  great. 
Verily,  it  behooveth  the  Texas  engineer  to  take 
thought  in  spillway  design.  Beware  of  small 
drainage  areas  with  cloudburst  proclivities. 

Air  Pockets  and  Vacuum 
Troubles  in  Gravity 
Water  Mains* 

By  J.  W.  L.-.lmix 


The  author  describes  how  such  pockets 
may  diminish  or  entirely  stop  the  flow  of 
water  in  pipes  of  irregular  profile.  Also 
how  best  to  fill  a  gravity  system. 


N'eurly  every  water  works  superintendent  has 
experienced  trouble  in  connection  with  some  phase 
of  air  ;n  pipes.  A  leaky  suction  pipe  often  re- 
duces the  plant  efficiency  materially  and  some- 
times results  in  serious  damage  to  the  pumping 
machinery. 

Where  the  discharge  pipe  is  perfectly  tight,  if  a 
small  quantity  of  air  be  pumped  with  the  water, 
it  is  likely  to  accumulate  in  the  summits  and  ap- 
preciably reduce  the  capacity  of  the  pumping 
main,  or— what  is  the  same  thing  -increase  the 
frictional  head  due  to  the  reduced  cross-section 
of  the  pipe  at  the  summits.  The  remedy  is  to 
prevent  the  ingress  of  air  at  the  pumping  plant, 
but  even  at  the  best  more  or  less  air  is  entrained 
with  the  water,  and  under  reduced  pressure  at  the 
summits  this  air  may  at  times  accumulate,  and 
thenjhe  only  remedv  is  to  provide  automatic  air 

•  Piper  rend  at  rw»nt  annua!  convention  of  New  EnirliiKt 
Wai'-r  Work*  Ai-socrtUon. 
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valves  on  these  summits.  However,  this  difficulty 
is  not  common  for  several  reasons.  Unless  it  en- 
ters the  pumping  main  in  large  quantities,  it  is 
generally  carried  along  with  the  water:  and  if  an 
tir  obstruction  develops,  the  automatically  in- 
creased pumping  pressure  tends  to  drive  it  over 
:hc  summits  by  attrition.  Also,  air  will  escape 
through  apertures  too  small  to  show  water  leaks, 
and  there  are  usually  enough  of  these  to  prevent 
noticeable  trouble  from  pumpintj  discharge  mains. 
This  property  of  air  is  often  the  cause  of  leaks, 
for  in  discharging  at  a  high  velocity  it  increases 
the  size  of  the  aperture  bv  wi shine  out  fine  par- 
ticles of  material  that  would  remain  in  place  if 
the  pipe  were  full  of  water. 

While  the  cushioning  effect  of  air  in  mains  of- 
ten prevents  serious  water  hammer,  on  the  other 
hand  its  sudden  escape  at  a  high  velocity,  as  some- 
times happens,  will  produce  serious  water  ham- 
mer. 

The  accumulation  of  air  in  summits  of  gravity 
mains  has  frequently  resulted  in  the  complete  in- 
terruption of  the  supply  on  large  portions  of  the 
system,  and  sometimes  this  phenomenon  is  trou- 
blesome and  difficult  of  correction. 

In  one  case  in  the  experience  of  the  writer  a  14- 
in.  main  extended  from  a  distributing  reservoir, 
at  elevation  628,  across  a  valley,  the  elevation  of 
which  was  150,  to  the  opposite  hill  at  elevation 
550.  where  there  was  a  considerable  amount  of 
population,  and  very  variable  topography. 
Branches  from  this  main  extended  at  right  angles 
in  both  directions  to  lower  elevations.  It  was 
found  that  no  water  could  be  furnished  on  one  of 
these  branches,  as  was  evidenced  by  the  com- 
plaints of  the  consumers.  The  spigots  were 
opened  in  houses  and  the  water  would  not  flow 
even  at  the  ground  floor.  After  many  hours  of 
investigation,  a  pocket  of  air  under  pressure  was 
discovered  at  one  of  the  summits,  and  as  soon  as 
this  was  released  the  supply  was  immediately 
resumed. 

Another  case  consisted  of  a  16-in  gravity  main 
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extending  for  eight  miles  from  an  impounding  res- 
ervoir to  two  standpipes  supplying  a  railroad  ser- 
vice. It  was  found  one  afternoon  that  no  water 
would  flow  into  the  standpipes,  and  it  was  imme- 
diately assumed  that  somebody  had  closed  a  valve 
or  that  the  reservoir  was  empty,  because  thcrc 
had  not  been  experienced  any  trouble  since  the 
line  was  installed  several  months  previously.  An 
inspection  was  made;  air  valves  were  opened  all 
along  the  mountain  at  the  various  summits;  no 
water  flowed  and  no  air  came  out  of  the  main.  It 
was  finally  learned  that  on  the  day  before  a  valve 
had  been  closed  near  the  reservoir  to  make  some 
slight  repair  on  the  line ;  on  inquiry  it  was  found 
that  this  valve  had  been  reopened  and  this  was 
verified.  It  had  been  the  intention  to  locate  auto- 
matic air  valves  at  all  the  summits.  One  of  these 
summits  was  close  to  the  impounding  reservoir. 
Finally  this  air  Valve  was  examined  and  to  the 
surprise  of  everyone  it  was  found  disconnected 
and  lying  in  the  valve  pit.  On  opening  the  air 
valve  connection,  the  air  escaped  and  the  water 
began  to  flow  freely.  This  particular  summit  was 
so  close  to  the  reservoir  and  so  small  as  com- 
pared with  the  others  on  the  liiu  that  IM  one 
suspected  that  trouble  existed  at  that  point 

The  accompanying  diagram  illustrates  the  prin- 
ciple. In  this  case  the  impounding  reservoir  is 
shown  200  feet  above  the  distributing  reservoir, 
and  under  these  conditions  no  water  can  How 
throueh  the  line  until  the  air  is  relieved  at  the 
summits. 

The  upper  figure  illustrates  conditions  that  oc- 
curred in  the  gravity  supply  to  the  railroad  tanks. 

The  above  examples  show  conditions  of  static 
equilibrium  and  a  balance  which  is  frequently 
vcrv  delicate.  This  condition  is  not  likely  to  take 
place  wth  pumping  mains,  where  the  pressures 
fluctuate,  but  is  characteristic  of  fixed  levels  of 
water  as  occur  in  gravity  mains.  At  least,  that 
has  been  the  experience  of  the  writer. 

One  of  the  most  important  conditions  when 
>erious  damage  can  be  caused  on  a  pipe  line  is  in 
the  case  of  a  large  wood  or  steel  pipe  laid  over 
summits  and  valleys.  If.  due  to  water  hammer 
or  defect  in  the  pipe,  an  actual  split  or  break  of 
the  pipe  takes  place  in  the  valley,  permitting  ;i 
large  quantity  of  water  to  discharge 
faster  than  the  water  can  pass  over 
the  summit  to  keep  the  pipe  full,  a 
partial  vacuum  occurs,  and  unless 
the  pipe  is  designed  to  resist  it.  col- 
lapse will  take  place.  The  only  rem 
edv  for  this  danger  is  to  maintain  a 
sufficient  number  of  poppet  valves 
designed  to  take  large  quantities  of 
air  into  the  line  automatically  ;  some 
very  serious  damage  has  taken  place 
dtIC  to  the  absence  or  insufficient  MXC 
<>f  these  automatic  poppet  valves. 

A  \acuum  is  sometimes  caused  in 

;i  pipe  line  for  another  reason.  Let 
us  suppose  a  large  w  ood  01  Steel  pipe 
line  extends  from  a  distributing  res- 
ervoir down  the  hillside  to  a  flat  200 
feet  below,  and  that  the  pipe  line  is 


full  of  water  but  not  flowing.  Now,  if  between  the 
base  of  the  hill  and  the  distributing  reservoir,  a 
valve  be  shut,  the  pressure  at  the  downstream  side 
of  the  valve  will  at  once  drop  to  almost  a  com- 
plete vacuum,  because  this  part  of  the  pipe  line 
is  relieved  of  the  atmosphere  pressure,  acting  on 
the  distributing  reservoir.  Under  these  condi- 
tions collapse  of  the  pipe  is  likely  to  take  place. 

In  connection  with  this  subject,  it  may  be  well 
to  call  attention  to  the  best  method  of  filling  a 
gravity  piping  system  that  has  been  emptied  for 
any  reason.  The  writer  has  heard  many  exper- 
ienced water  works  men  advocate  filling  the  pipe 
line  by  sections.  This  is  a  very  bad  practice.  The 
best  method  is  to  open  air  valves  at  all  the  sum- 
mits and  open  the  blow-off  valves  in  all  the  hol- 
lows and  a  sufficient  number  of  hydrants  in  the 
town.  Then  the  valve  at  the  impounding  rescr 
voir  is  opened  a  sufficient  amount  to  fill  the  line  in 
a  predetermined  time.  As  soon  as  the  water  ap- 
pears at  the  first  blow-off  and  flows  full,  this  is 
shut,  and  as  soon  as  it  flows  full  at  the  second 
Mow-off,  that  is  also  shut,  and  so  on  until  the 
water  appears  at  the  city  hydrants,  shutting  the 
low  ones  first  and  following  them  up  until  the 
high  ones  are  shut;  finally,  the  air  valves  on  the 
line  are  closed  and  the  line  is  in  service,  and  no 
danger  of  water  hammer  has  been  experienced, 
and  the  line  is  filled  in  a  shorter  time  than  can 
he  done  hv  any  other  method. 


Water  Pipes  Distributed  by  Tractor 

Within  the  past  two  years  the  city  of  Detroit 
has  laid  a  large  amount  of  water-mains  from  8 
inches  in  diameter  upward  in  outlying  districts, 
many  of  them  where  the  ground  was  low  and  wet 
and  the  street  unpaved,  making  hauling  very  dif- 
ficult in  wet  weather. 

Under  these  conditions,  the  pipe  is  hauled  as 
far  as  possible  on  trucks,  then  unloaded,  piled  in 
bundles,  and  dragged  to  the  required  locality  and 
distributed  by  a  Holt  caterpillar  tractor  with  a 
two-man  crew.  The  same  tractor  has  also  been 
frequently  of  service  in  hauling  truck  loads  of 
pipe  out  of  bad  sections  of  road  where  they  had 
become  stalled. 
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Tratlr  Unionism  in  Engineering 

Trade  unionism  as  now  practiced,  and  engineer- 
ing conducted  according  to  the  ethics  of  the  pro- 
fession, cannot  mix,  and  certain  societies  would 
seem  lo  be  justified  in  the  stand  which  they  have 
taken  or  are  contemplating  of  refusing  membership 
to  those  who  are  members  of  a  trade  union. 

The  Bui'ding  Trades  Council  of  Newark.  N,  I., 
last  month  made  a  demand  that  all  plans  for  build 
ings  and  structures  constructed  in  that  city  must  be 
prepared  by  members  of  the  "Engineers'.  Archi- 
tects' and  Draftsmen's  Union."  this  to  take  effect 
November  1st,  after  which  date  union  labor  in  that 
city  would  do  no  work  on  new  buildings  or  struc- 
ture* not  so  planned. 


Such  action  appears  to  be  almost  absurd  in  its 
presumption,  and  yet  appears  to  have  been  taken 
seriously  by  the  trades  council.  It  is  stated  that 
there  are  practically  no  draftemen.in  the  architects' 
offices  of  Newark  who  have  joined  or  are  favorable 
to  joining  this  union.  How  many  will  be  frightened 
into  joining  it  by  this  action  remains  to  be  seen, 
but  it  is  to  be  hoped  that  the  result  will  be  exactly 
contrary  to  such  expectations,  and  that  any  engi- 
neer or  achitcct  who  is  now  a  member  of  such  union 
will  immediately  resign  therefrom  as  a  protest 
against  such  action. 

The  American  Association  of  Engineers  has 
sometimes  l>een  referred  to  (against  its  protest )  as 
an  engineers'  union,  but  its  stand  on  such  action 
as  this  is  indicated  by  the  resolution  adopted  by 
it  on  May  11th,  "that  the  advocacy  by  any  member 
of  the  A.A.E.  of  strikes  or  other  questionable 
methods  commonly  employed  by  labor  unions  to 
secure  their  ends  shall  be  considered  a  sufficient 
ground  for  his  expulsion."  This  was  not  a  state- 
ment of  a  new  policy,  for  during  the  previous  year 
the  directors  and  past  officers  made  a  statement 
defining  the  position  of  the  society,  certain  clauses 
of  which  are  as  follows: 

Production  should  be  increased— not  limited.  The  pro- 
fession cannot  support  strikes  or  lockouts  or  any  other 
methods  that  may  benefit  any  class  at  the  expense  of  the 
nation  as  a  whole. 

The  engineer,  as  an  educated  professional  man.  believes 
in  basing  his  claims  for  proper  and  just  reward  for  his 
services  upon  the  justice  of  the  facts  presented,  upon  en- 
lightenment of  public  opinion,  upon  loyalty  between  em- 
ployer and  employee,  and  upon  the  underlying  fundamen- 
tal desire  o!  tile  jjreat  muj<  rky  to  do  what  is  fair  and 
right  when  the  merits  of  the  case  in  question  are  clearly 
presented  and  demonstrated.  We  believe  in  organized 
representation  for  the  correction  of  wrong,  the  advance- 
ment of  the  profession  and  service  to  the  public,  but  art- 
opposed  to  methods  inconsistent  with  the  dignity  of  the 
profession  and  which  would  lessen  public  confidence. 

The  A.  A.  E.t  recognizing  the  many  fundamental  differ 
ences  between  the  principles  and  objectives  of  the  trade 
union  and  of  an  organization  of  professional  men.  ex 
presses  the  opinion  that  ait  engineer  cannot  subscribe  to 
the  tenets  of  both. 

The  engineering  profession  will  indeed  be  in  a 
>ad  way,  and  the  public  works  of  this  country  in 
an  even  sadder  one,  when  the  choice  of  an  engi 
necr  for  designing  such  works,  even  the  most  im- 
IKjrtant  ones,  is  based  not  upon  the  experience, 
techni-al  knowledge,  wisdom  and  skill  of  the  engi- 
neer but  upon  whether  he  is  a  member  of  a  union. 
It  does  not  seem  to  us  conceivable  that  the  leading 
engineers  would  ever  be  driven  to  union  member- 
ship by  any  such  action  as  that  of  the  Newark 
Building  Trades  Council..  And  it  docs  not  seem 
possible  that  the  officials  in  the  city  government 
\vou!d  dare  to  spend  the  hundreds  of  thousands 
vcarly  devoted  to  the  construction  of  such  works 
if  they  must  re'y  for  their  designing  and  super- 
vision uim  n  such  so-called  architects  and  engineers 
as  mrtv  have  possessed  themselves  of  union  cards. 

It  may  have  been  that  some  of  the  younger  mem- 
bers of  these  professions  have  joined  the  union 
oecanse  they  fear  that  they  cannot  otherwise  re 
ceive  due  consideration  of  their  claims.  However 
true  this  may  have  been  in  the  past,  it  is  so  no  longer. 
The  American  Association  of  Engineers  has  proved 
its  ability  to  serve  these  young  men  ful'y  as  effec 
tively  as  a  union  and  without  violating  ethics  of 
the  engineering  profession;  while  numerous  other 
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engineering  societies,  such  as' the  American  Society 
for  Municipal  Improvements  (reference  to  its  re- 
cent action  is  made  in  this  issue)  and  the  Brooklyn 
Engineers  Club, -have  instituted  practical  efforts 'to 
welcome,  encourage  and  benefit  the  younger  mem- 
bers of  the  profession. 

We  hope  that  every  engineer  and  architect,  young 
or  old,  will  protest  against  any  such  effort  to 
unionize  the  profession  a  that  here  rc'atcd  by  re- 
fusing to  in  any  way  recognize  any  Mich  absurd 
and  insolent  demands  upon  the  profession  bv  any 
union  or  organization  adopting  union  meih<  <Iv 


A  Loyal  Knjrn.'iT  Corps 

Sonoma  County,  California,  is  to  U-  envied  and 
congratulated  on  the  character  of  its  engineer 
corps  and  on  their  sturdy  integrity  in  refusing  to 
participate  in  or  submit  to  political  interference 
with  their  public  duties.  When  the  county  engineer 
was  defeated  by  political  opposition,  the  entire  staff 
of  Jl  men  resigned  as  a  unit  and  in  a  formal  pro- 
test expressed  comp'ete  confidence  in  the  engineer 
and  refused  to  work  under  a  policy  opposed  to 
him  and  inimical  to  public  welfare 

This  action  demonstrates  the  character  of  the 
men  who  had  the  courage  of  their  convictions  even 
to  the  point  of  refusing  salaried  positions  which  are 
difficult  to  replace  quickly  and  is  convincing  proof 
of  the  ability  and  integrin  of  their  chief  who  has 
been  able  to  collect  such  a  staff  and  imbue  them 
with  high  ideals  and  practical  patriotism. 

Their  action,  directed  in  opposition  to  their  own 
immediate  welfare,  for  the  benefit  of  the  counly 
and  fair  dealing  is  the  strongest  possible  rebuke  for 
political  meddling  in  technical  matters  If  the 
people  of  Sonoma  county  do  not  recognize  this  and 
take  measures  to  imtnediatc'v  reinstate  their  engi- 
neer and  his  faithful  staff,  they  deserve  the  poor 
work  and  extra  cost  that  they  may  be  assured  will 
follow  the  displacement  of  such  men.  and  the  men 
themselves  will  not  lack  recognition  and  apprecia- 
tion from  the  engineering  profession  and  from 
broad  minded  officials  who  will  'earn  of  this  action 
and  will  doubtless  hasten  to  secure  such  unustudlv 
dependable  men  for  their  service  on  appivcirttive 
tcrms. 

There  are  main  such  men  with  high  ideals  in 
all  ranks  of  tin  engineering  profession  and  such 
loyal  action  wou'd  oi'tener  be  noticed  if  the  chief 
engineers  themselves,  after  arriving  bv  a  long  and 
laborious  progress  at  their  positions  of  responsi- 
bility, would  always  have  the  courage  to  resign  or 
vigournuslv  combat  the  evils  and  injustices  that 
politicians  and  grafters  often  trv  to  impose  on  them. 
Some  wou'd  douht'ess  lose  their  positions  at  first, 
but  the  pub'ie  would  s,„-n  uoho'd  them  when  con- 
ditions were  fnllv  explained  and  men  of  militant 
integrity  would  find  themselves  ;,1  a  premium  for 
many  private  and  cnr]K>rate  positions 


The  engineer's  staff,  numbering  41  engineers, 
has  resigned  in  a  body  as  a  protest  against  the 
treatment  accorded  to  Mr.  Aldrich,  giving  out  the 
following  reason : 

Resolved.  That  we,  the  engineering  organization  of 
I.loyd  AMrich,  counly  engineer  of  Sonoma  county,  do  here- 
by express  our  preal  confidence  in  the  abduy  and  intcRrity 
of  onr  chief,  and  our  refusal  to  subordinate  ourselves  to 
authority  eovcrned  l>y  idea*  which  we  believe  arc  not  in 
accord  with  the  public  welfare  and  the  best  cnuinecring 
practice,  by  making  our  resignation  from  the  service  of 
Sonoma  enmity  coincident  with  his  own. 

Atlantic  City  Garbage  Disposal 
hollowing  the  refusal  of  the  previous  contractor 
for  garbage  collecting  and  disposing  of  Atlantic 
City's  garbage  to  carry  out  his  contract,  the  city 
commissioners  recently  asked  for  bids  for  per 
forming  this  work  for  one,  three  and  five  years. 
Only  one  hid  was  submitted  on  October  28  and 
this  was  tendered  by  a  newly  organized  company 
which  proposed  to  use  the  plant  constructed  by 
the  Farmers'  Product  and  Supply  Company  which 
had  formerly  held  the  contract.  The  latter  com 
pany's  contract  was  for  $195,000  for  five  years, 
while  the  bid  recently  submitted  was  for  $190,000 
for  one  year.  $495 .0(10  for  three  years  or  $750,000 
for  five  years.  The  city  is  now  paying  at  the 
rate  of  S123.000  a  year  for  the  collection  of  the 
garbage  until  a  regular  contract  can  be  entered 
into. 

The  company  which  bid,  the  Island  Fertilizer 
Company,  claimed  that  it  had  lost  S1!i().00<)  during 
the  two  years  and  seven  months  that  it  had  oper- 
ated under  the  old  contract,  and  that  prices  had 
advanced  so  that  its  loss  would  have  been  at 
least  $400,000  had  it  carried  out  its  contract  to  the 
end  of  its  term  ;  coal,  for  instance,  costing  nearly 
four  times  as  much  now  as  then  and  being  used 
at  the  plant  at  the  rate  of  4,000  tons  a  year.  On 
the  other  hand,  a  year  ago  the  company  was  get 
ting  11  cents  a  pound  for  grease  and  to-day  was 
receiving  but  6  cents,  this  drop  being  attributed 
to  the  importing  of  great  quantities  of  vegetabte 
oils  from  Japan  and  the  south. 

Action  on  the  bid  was  postponed  to  November 
11.    Several  of  the  commissioners  considered  the 
bid  entirely  too  high,  and  there  was  some  consid 
cration  of  municipal  ownership  of  a  plant 


Staff  Resigns  on  Chiefs  lYf.at 

I.loyd  Aldrich,  county  engineer  of  Sonoma 
countv.  Cal..  was  defeated  at  the  election  on  Au- 
gust 31.  owing  to  the  attitude  of  public  officials 
and  politicians  and  the  lack  of  support  of  the 
people  of  the  county. 


( .oiislriielioii  Hr.f'tK'si 
I  In   Senate  Committee  on  Reconstruction  and 

"■■  om  •■;,■„  known  as  the  Calder  Committee,  has 

just  left  New  York  for  a  trip  through  the  Central 

Wf-r  a"d  South  during  November. 

Hearings  will  be  held  at  Kansas  City.  November 

IT;  St.  Louis.        Yew  Orleans,  •?»»;  Birmingham 
;  Xew  Yorl   t  m    •'  '0, 

The  following  contractors  have  been  asked  to 
iestif\  on  existing  conditions  from  the  standpoint 
of  the  general  contractor,  offering  constructive 
criticism  for  remedying  conditions  which  should  be 
changed:  lames  R.  (iloyd,  Cleveland;  W.  A 
Rogers,  Chicago;  Fred  R.  Wcitz.  Oes  Moines, 
Fdward  Peterson.  Omaha;  A.  C  Fverham.  Kansas 
City;  A.  P.  Grcensfclder,  St.  Louis;  G.  E.  Rei- 
mann.  New  Orleans,  and  P.  F.  Hostick.  Rirniing 
ham. 
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Synopses  of  the  President's  address  an  i  the  papers  and  discussions  on  sewer- 
age and  9ewage  treatment,  including  the  latest  information  covering  acti- 
vated sludge  plants  and  tests;  also  papers  of  pavements  and  paving  materials. 


The  key-note  uf  the  Convention  was  expressed 
by  the  President  in  his  annual  address.  It  em- 
phasized the  desirability  of  carrying  the  society 
into  larger  usefulness  and  of  bring  ng  the  younger 
men  in.  as  workers  and  thus  transmitting  to  them 
the  enthusiasm  and  the  constant  interest  in  the 
Society  which  has  !>ccn  and  is  so  strong  a  charac- 
teristic of  the  older  men.  Several  of  those  who 
joined  the  Society  Ik1  fore  1  !»<)<)  are  still  active  in 
its  work,  regular  attendants  of  the  Conventions, 
regular  contributors  to  its  programs  and  partici- 
pators in  its  committee  work. 

The  appointment  of  new  men  to  responsib'e  posi- 
tions on  committees,  their  election  to  office,  their 
participation  in  the  presentation  of  papers  and 
discussions,  all  show  the  application  of  the  same 
principle. 

There  is  now  an  evident  desire  to  increase  the 
membership  of  the  society  so  that  its  benefits 
can  be  more  generally  distributed  and  the  only 
thing  which  may  retard  its  growth  is  the  apparent 
necessity,  at  least  for  a  time,  of  increasing  the  dues 
to  meet'  the  present  high  cost  of  printing. 

The  relative  interest  in  the  subjects  discussed  at 
conventions  is  shown  in  part  by  the  responses  to 
requests  for  preferences  as  to  committee  assign- 
ments. Sewerage,  street  paving,  city  p'anning, 
water  works,  were,  in  order,  those  having  the 
greater  number  of  votes.  For  the  specification 
committees,  asphalt,  brick,  bituminous  concrete, 
had  the  greater  number  of  preferences  expressed, 
the  votes  for  the  other  positions  being  quite  evenly 
divided,  except  that  broken  stone  roads  and  wood 
block  had  no  votes. 

The  following  review  of  the  program  is  taken 
up  in  the  order  of  this  preference  of  the  members 
as  expressed  to  the  President. 

SF.WKKAcas  AND  SEWACB  TREATMENT 

The  program  on  sewerage  and  sanitation  was 
very  comprehensive,  extending  from  the  history  of 
the  St.  Louis  sewer  system,  extending  over  70 
years,  to  a  report  in  the  discussions  of  the  begin- 
ning of  operation  of  the  new  sludge-drying  appa- 
ratus at  Milwaukee  on  Monday  of  convention 
week. 

\V.  W.  Horner's  brief  paper  on  the  St.  Louis 
sewer  system  was  so  thoroughly  organized  that  it 
gives  a  very  clear  idea  of  the  advances  in  the 
science  of  sewerage  in  the  past  70  years  and  the 
application  thereof  to  St.  Lou's  prob'ems.  It  was 
supplemented  by  a  number  of  lantern  slides  show- 
ing views  of  some  of  the  special  designs  and  struc- 
tures necessary  in  the  solution  of  these  problems, 
which  were  explained  by  Mr.  Horner  for  Guy 


Brown,  the  engineer  in  charge  of  sewer  con?" ruction. 

Most  of  the  papers  were  devoted  to  sewage  dis- 
posal. Mr.  Gascoigiie's  paper  on  grit  chambers  was 
read  by  title  as  neither  author  nor  paper  appeared 
in  time  for  the  program. 

Professor  Edward  Bartow's  paper  on  the  present 
status  of  the  activated  sludge  process  reviewed  the 
work  which  has  been  done  recently.  It  was  illus- 
trated by  views  of  the  Houson,  Texas,  plants,  the 
largest  in  successful  operation  in  the  world  and  of 
some  English  plants,  in  particular,  that  at  Man- 
chester, the  largest  foreign  plant.  The  paper  was 
given  tip  principally  to  the  experimental  plant  in 
process  of  installation  at  Urbana,  HI.,  by  the  State 
Water  Survey  Division,  the  plans  for  which  were 
made  by  Dr.  Bartow,  and  part  of  the  installation. 
This  plant  is  now  in  charge  of  the  new  director 
of  the  Survey,  Mr.  Buswell,  since  Dr.  Barlow  has 
transferred  his  field  of  activities  to  the  Chemistry 
Department  at  Iowa  State  University. 

This  Urbana  plant  will  have  a  capacity  of  100,- 
000  gallons  of  sewage  a  day  and  will  be  equipped 
for  screening,  aeration,  sludge-drying.  The  il'us- 
trations  showed  the  grit  chamber,  the  Dorr  screens 
and  sludge  concentration  tanks  whereby  the 
amount  of  air  necessary  in  the  activated  sludge 
process  as  greatly  reduced.  Intermittent  aeration 
will  also  be  tested,  according  to  English  systems. 
Various  systems  of  sludge-drying  are  to  be  installed 
and  tested. 

Dr.  Bartow  mentioned  also  the  plant  at  Argo.  111., 
at  a  large  corn  products  plant,  where  straight 
aeration  and  the  Dorr  system  will  be  tested  side 
by  side. 

The  Argo  plant  and  that  for  the  Chicago  stock 
yards  were  descrif>ed  somewhat  more  in  detail  by 
I.angdon  Pearse  in  his  paper  nn  the  work  of  the 
Chicago  Sanitary  District  as  well  as  a  rather  suc- 
cessful-application of  refuse  treatment  to  tannery 
wastes  on  the  North  Branch  of  the  Chicago  river, 
which  will  probably  be  applied  to  the  wastes  from 
the  other  tanneries  of  that  district.  Mr.  Pearse 
also  gave  a  very  interesting,  though  brief,  history 
of  the  entire  work  done  by  the  Sanitary  District 
and  showed  the  necessary  extensions  of  this  work 
which  must  be  made  into  the  fields  of  sewage 
treatment  and  regulation  of  stream  flow.  The 
general  features  of  the  proposed  regulation  of  the 
fl  jw  of  the  Niagara  and  Detroit  rivers  were  noted 
and  it  was  demonstrated  that  both  stream  regula- 
tion for  increase  in  dilution  in  the  drainage  canal 
and  sewage  treatment  must  be  resorted  to  in  order 
to  keep  the  Des  Plaines  and  Illinois  rivers  in  sani- 
tary condition  as  the  population  tributary  to  them 
increases. 
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The  improvements  in  the  northern  part  of  the 
Drainage  District  were  shown  in  some  detail.  I»eing 
some  of  the  later  work  of  the  commission. 

In  the  discussion  Mr.  Pcarse  referred  to  the 
estimates  made  recently  tor  Rloonungum.  111., 
showing  comparative  costs  of  various  sewage  dis- 
posal systems  for  an  estimated  future  population 
of  V>,n<in-  sprinkling  filters,  .Sil.io.OOO,  activated 
sludge.  $540,000.  Hut.  exclusive  of  interest,  the 
sprinkling  ti  ters  will  cost  S-.M.ono  a  year  1"  operate 
while  activated  sludge  will  cost  Ssl.uuo,  credits  on 
which  might  bring  it  ilmn  to  S.'-o.ono,  Tin-  u^e 
of  the  Dorr  process  might  reduce  the  cost  to  $51.- 
000.  In  all  these  estimates  electricity  is  counted 
as  2  cents  per  k.w.  hr.  Total  la-k  of  area  on  whu  h 
to  dispose  of  sludge  in  both  Chicago  and  Mil- 
waukee, makes  the  choice  of  the  mme  exjx;nsive 
process  imperative.  The  improvements  of  the 
future  must  be  made  mainly  in  the  way  of  reduc- 
tion in  cost  of  operation. 

T.  C.  Matton  reported  that  the  activated  sludge 
produced  at  Milwaukee  had  from  ?  to  \\/.,  times 
the  manurial  value  of  sludge  from  the  sprinkling 
filter  plants,  whether  septic  or  Imhoff  or  other 
preliminary  tank  treatment,  or  from  !  to  1  units 
of  ammonia,  with  value  of  about  $•>  a  unit.  This 
accounts  for  the  credits  given  the  activated  sludge 
process  in  the  Bloomington  estimates.  He  re- 
ported the  total  cost  of  operation  of  the  activated 
sludge  process  as  $.1.".  per  million  gallons,  the  credits 
for  value  of  sludge  as  $1*  and  the  net  cost  of 
operation  of  the  activated  sludge  process  at  $17 
per  million  gallons  of  sewage.  His  best  informa- 
tion is  that  sprinkling  filters  on  the  same  basis 
cost  about  $l>r)  per  million  gallons  to  operate. 
Electric  current  in  Milwaukee  is  charged  at  I  cent 
per  k.w.  hr.  and  may  at  times  cost  less. 

Sludge-drying  tested  in  Milwaukee  was  a  failure. 
Within  the  past  six  months  the  drying  of  sludge 
hv  pressing  in  two  types  of  presses  and  four  types 
of  plates  has  l>een  made  very  satisfactory.  Eight 
l>cr  cent  of  moisture  is  reached  within  I'i  hours. 
However,  the  character  of  the  sludge  changes  so 
decidedly  in  cold  weather  that  the  time  required 
to  come  down  to  S  jmt  cent  moisture  is  increased 
to  •")  or  even  1  hours.  Chemists  rejwrt  that  control 
of  the  character  of  the  sludge  is  possible  and  ex- 
periments are  to  be  made  in  this  line  to  produce 
a  uniform  product  if  possible.  Colloidal  chemistry- 
is  to  he  called  into  use  in  these  tests. 

J.  C.  McVea.  city  engineer  of  Houston,  reported 
on  their  two  plants,  one  of  0,000.000  gallons  ca- 
pacity per  day  (now  handling  a  little  more)  tnd 
one  of  •» .ooooi  in  gallons  capacity,  now  handling 
about  t.iHio.ooi)  gallons.  The  electriety  rate  is  1 
cent  per  k.w.  hr.  The  clear  effluent  is  sufficiently 
pure  and  aerated  to  support  fisb  life  even  when  left 
bv  a  stream  overflow  in  the  settling  basin  and 
effluent  channel.  The  sludge  is  sticky  and  difficult 
to  convey  to  the  healing  tubs  where  moisture  "is 
reduced  to  P>  per  cent. 

An  o|KTating  chart  for  last  December  which  was 
shewn  on  the  screen  showed  W.  to  !'S  ner  cent 
reduction  in  sus|>cnded  solids,  0  to  'i.l  million  gal- 
lows flow  of  sewage  per  day,  which  is  all  by-passed 
while  diluted  sufficiently  bv  a  rainstorm  although 
the  operation  of  the  plant  is  continued  to  preserve 
the  operation  on  the  sludge.    The  percentage  of 


sludge  in  the  reaeration  channels,  based  on  co- 
mmute observations,  averages  per  cent,  with  30 
to  :IC>  as  limits.  Relative  stability,  after  10  days 
incubation  at  :<<  deg.  C,  is  about  !»S  per  cent,  on 
one  day  failing  to  80  per  cent.  Reduction  in 
oxygen  varies  greatly  between  arid  s)  per  cent, 
averaging  t;.">  to  70. 

Nitrates  run  -W  to  ;,n  puns  per  million,  free 
ammonia  in  raw  sewage  runs  as  low  as  10,  averag- 
ing Ij  to  Is,  and  in  the  effluent  runs  fairly  uni- 
form at  ">  parts  per  million.  Air  used  is  I.-i-t  cu 
ft.  per  gallon  of  sewage  treated,  distributed  to  the 
sewage  lift  .0(i,  to  the  main  aeration  tank  0.!>t,  and 
to  the  re-aeration  channel  o  il  cut.  ft.  per  gallon. 
The  average  time  in  the  aeration  tank  is  '."  i  hours; 
average  time  of  re-aeration  I  hr.  (0  mm.,  or  a 
total  time  in  the  plant  of  hr.  min.  Operating 
cost  of  the  plant,  not  including  any  overhead,  is 
about  $11  per  million  gallons  handled  in  December. 
The  sludge  is  not  treated. 

A  paper  on  sewage  treatment  at  Bridgeport. 
Conn.,  using  Riensch-Wurl  screens,  was  not  re- 
ceived in  time  to  present  at  tin-  convention. 

Trade-waste  disposal  and  treatment  was  dts- 
cussed  by  E.  S.  Dorr,  of  1  •ostein,  who  gave  the 
favorable  results  of  an  ex(>criment  on  a  small  scale 
of  the  application  of  the  Miles  acid  process  to 
tannery  waste,  and  by  K.  S.  Weston,  who  defined 
the  character  of  trade  wastes  and  gave  examples 
of  results  of  treatments  of  each  of  them.  (The 
former  paper  we  ha\c  already  printed;  the  latter 
will  be  given  soon.) 

A  paper  by  W.  I).  I  See  on  the  experience  of  the 
Columbus,  Ohio,  garbage  reduction  plant  during 
the  first  ten  years  was  read  by  title.  (This  was 
published  in  the  November  Ot'h  issue  of  Public- 
Works.) 

snow  removal 

H.  S.  Richards  presented  an  interesting  paper 
on  snow  removal  by  the  Chicago  South  Park  Com- 
mission with  motor  plows,  horse  plows,  or  shovels 
and  wagons,  according  to  the  necessities  of  the 
case.  This  is  a  very  important  subject  since  auto- 
mobiles and  trucks  must  have  streets  and  roads  as 
clear  in  the  winter  as  in  the  summer. 

The  principal  point  of  the  paper  is  the  necessity 
of  having  an  organization  which  can  be  called  upon 
at  any  time  of  day  or  night  to  get  to  work  promptly 
and  remove  the  snow  as  it  falls,  since  snow  which 
has  become  packed  by  travel  is  a  very  different 
problem  from  the  fresh  snow  and  demands  greatly 
different  apparatus  and  methods  and  requires  much 
more  time,  labor  and  cost. 

The  details  in  the  paper  show  the  organization 
in  Chicago,  the  various  apparatus  used  by  it  and 
the  methods  of  procedure.  While  possibly  not 
exactly  applicable  to  other  conditions,  the  paper 
and  the  system  deserve  the  closest  study.  Since 
the  conditions  in  the  park  and  Ivoulevard  system 
cover  practically  all  those  met  on  city  streets  of 
all  sorts  and  in  some  cases  closely  approximate 
thoseof  country  roads,  any  engineer  having  the 
snow  removal  problem  on  his  hands  will  find  some- 
thing of  direct  interest  to  him  in  Mr.  Richard's 
paper. 

PAVEMENTS   AND  PAVING  MATERIAL 

The  presentation  of  papers  on  paving  subjects 
showed  in  general  the  same  preferences  as  those 
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shown  in  the  expressions  of  members  regarding 
assignments  to  committees. 

More  papers  were  devoted  to  asphalt  than  to  any 
other  paving  material,  l>cginning  with  Herbert 
Spencer's  paper  on  asphalt  production,  refining  and 
related  problems,  illustrated  by  lantern  slides  which 
showed  the  methods  of  obtaining  asphaltic  ma- 
terials, refining  them  to  produce  the  desired  grades 
for  paving  purposes,  transporting  the  asphaltic  oils 
and  the  rerined  asphalt,  storing  the  asphalt  in  cars 
or  tanks  al  or  near  the  work,  in  steel  and  concrete 
tanks,  and  trans] tort ing  it  to  points  of  use. 

K.  R.  Barrett's  paper  on  the  elimination  of  tin 
necessary  tests  from  asphalt-ccment  specifications 
was  also  devoted  to  the  materials  and  showed  the 
necesitv.  from  the  standpoints  of  convenience  and 
economy,  of  reducing  the  variations  in  the  specifi- 
cations for  asphalts  for  the  same  use  which  are  met 
with  in  common  practice.  That  these  variations 
are  unnecessary  from  the  standpoint  of  quality  and 
efficiency  is  demonstrated  by  the  fact  that  this  so- 
ciety and  the  U.  S.  Bureau  of  Public  Roads  have 
reduced  such  variations  in  specifications  to  a  mini- 
mum consistent  with  full  definition  of  the  grade 
and  quality  of  matt  rial  required  for  a  certain  use. 
Die  numerous  varieties  of  tests  devised  by  chemists 
and  engineers  working  independently  have  been 
collected  and  revised  by  cx|ierts  familiar  with  all 
conditions  and  with  the  tests  necessary  to  insure 
that  the  proper  materials  are  secured  and  have  been 
standardized  so  that,  if  followed,  they  will  obtain 
the  desired  results  and  w  ith  a  uniformity  not  possi- 
ble under  the  former  lack  of  system.  The  effort  ex- 
pended in  devising  original  tests,  if  exerted  in 
extending  the  use  of  the  standard  tests,  would  soon 
reduce  this  complication  and  irregularity  in  value 
of  the  resulting  pavements. 

The  basic  characteristics  of  a  good  asphalt- 
cement  are  proper  consistency  ,  ccmentitions  prop- 
erty and  stability.  Other  imjiortant  properties  arc 
purity,  homogeneity,  resiliency  and  uniformity. 
These  are  all  determined  by  means  of  tests  of 
solubility  in  carbon  disulphide  for  bitumen  content; 
flash  point  to  detect  presence  of  too  light  oils; 
meltiug  point  and  viscosity  to  give  data  as  to  ease 
of  handling  ami  presence  of  blown  asphalt  of  low 
ductility;  |>enetration,  to  determine  hardness  or 
consistency,  with  limits  at  77  degrees  for  each  class 
of  pavement  desired  and  at  .1?  and  11 -r>  degree  for 
susceptibility  to  temperature  changes;  loss  on  evap- 
oration as  an  accelerated  exposure  test;  penetration 
after  eva]«)ration  to  show  effect  of  heating  in 
making  paving  mixture  and  indication  of  changes 
with  age  at  weather  temperatures;  specific  gravity 
as  gage  of  uniformity  and  to  determine  shipping 
weights;  ductility  for  judgment  as  to  cohesion  and 
brittleness.  too  high  ductility  indicating  reduction 
in  resiliency  ami  too  low  ductility  lack  of  cementi- 
tionsness  and  sometimes  to  indicate  certain  brands 
of  material. 

Other  tests  not  usually  necessary  if  the  al>ove 
are  in  use  are  iht  cent  of  para  (Tine  scale  and  of 
sulphur,  solubility  in  ethyl  alcohol  and  fixed  carbon. 

The  use  of  the  specifications  of  this  society 
should  he  extended,  as  they  are  concise,  contain 
only  the  essential  tests  which  insure  a  high  grade 
of  asphalt  cement,  do  not  exclude  any  good 
asphalts,  have  no  superfluous  clauses  and  therefore 


should  be  recognized  as  the  standard  of  the  country 
and  all  societies  working  on  this  subject. 

Julius  Adler's  paper  on  the  present  status  of 
macadam  base  for  bituminous  pavements  and 
Ccorge  Warren's  discussion  of  the  subject  are  given 
in  this  issue  of  Pumlic  Wokks. 

John  I!.  Hitiell  presented  a  valuable  paper  des- 
criptive in  detail  of  the  methods  of  construction  of 
asphalt  pavement  north  of  Chicago,  including  drain- 
age and  foundation  and  also  gives  several  traffic 
counts.  It  will  be  good  material  for  the  study 
of  the  relations  of  traffic  and  pavement  design  and 
construction.    (This  |>ai>er  we  published  last  week.) 

Brick  pavements  were  well  coveted  as  to  present 
standard  methods  of  construction  by  J.  C.  Travilla's 
excellent  paper  on  paving  brick  and  brick  pave- 
ments. S.  Cameron  Corson's  (iaper  gave  some 
local  history  tending  to  show  the  advantage  of 
small  over  block  size  of  bricks  for  street  paving 

Although  no  one  seemed  to  have  much  interest 
in  wood  block  (lavements,  the  most  earnest  discus- 
-ion  was  of  Hermann  von  Schrenk's  paper  on 
recent  experience  with  wood  block  (lavements. 

Stating  that  many  failures  of  wood  block  pave- 
ments have  occurred  in  the  past  two  years,  he 
attributes  them  to  conditions  entirely  under  the  con- 
irol  of  the  engineer. 

He  believes  that  where  the  present  A.  S.  M.  I. 
specifications  for  timber  are  followed  few  if  any 
failures  will  occur  because  of  the  character  of  wood 
used.  Tests  show  that  sap  wood  is  as  strong  as 
heart  wood  and  that  in  Douglas  fir  the  weakest 
wood  is  in  the  center  of  the  heart.  Failure  of  sap 
wood  is  therefor  attributed  to  nature  of  treatment 
rather  than  quality  of  the  wood. 

Preservatives  were  not  always  according  to  speci- 
fications but  there  was  but  little  trouble,  the  exact 
quality  of  preservative  being  of  relatively  less  im- 
portance. 

Treatment  methods  have  proven  satisfactory  in 
every  way  and  are  not  responsible  for  recent 
fai'ures. 

The  condition  of  timber  is  specified  as  air-sea- 
soned or  green,  to  be  treated  within  three  months 
of  time  of  paving.  Recent  experiences  seem  to 
indicate  that  a  minimum  moisture  content  should 
be  specified,  which  would  require  thorough  air- 
seasoning.  Penetration  throughout  the  sap-wood 
is  obtainable  only  if  the  blocks  are  as  dry  as  pos- 
sible. Steam  treatment  is  not  so  much  to  drive  out 
water  as  to  drive  out  air.  which  is  the  principal 
cr/jse  of  bleeding,  but  will  not  produce  equable 
distribution  of  creosote  oil  in  a  wet  piece  of  wood- 
Air  drying  is  therefore  necessary. 

Rigid  following  of  the  specification  for  inspec- 
ton  is  recommended  as  it  is  the  only  one  producing 
results. 

The  failures  of  wood  block  pavements  are  almost 
entirely  due  to  the  manner  of  laying  them.  Unequal 
swelling  of  blocks  from  absorption  of  water 
through  sand  cushions  causes  bulging. 

The  failures  of  pavements  and  the  rotting  of 
Mocks  due  to  lack  of  penetration  of  sap-wood  by 
the  creosote  oil,  the  blocks  being  comparatively 
green,  was  shown  bv  a  number  of  lantern  slides  and 
gave  rise  to  a  considerable  discussion  and  the  mem- 
bers objected  to  the  change  of  specifications  until 
more  experience  has  been  secured. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also:  or  describe  new 
"wrinkles."   If  it  is  only  a  new  way  to  drive  a  nail  ,it  may  help  some  one. 


Protecting  Concrete 
from  Frost 

All  specifications  for  concrete  construction  con- 
tain, or  should  contain,  clauses  governing  such 
work  executed  during  frosty  weather.  Sometimes 
they  restrict  the  work  by  prohibiting  it  where  the 
temperature  is  below  28  or  30  degrees  Fahrenheit; 
sometimes  they  say  it  must  be  safeguarded  satis- 
factorily to  the  engineer;  and  sometimes  explicit 
directions  are  given  for  the  manner  in  which  the 
work  must  be  carried  on  in  cold  weather. 

nmCI.U.  REGULATION 

Where  the  work  is  entirely  prohibited  it  might 
often  be  allowed  if  the  owner  and  engineer  were 
confident  that  that  kind  of  concrete  work  had 
been  done  satisfactorily  in  very  cold  weather  and 
that  the  contractor  was  able,  competent  and  witl- 
ing to  use  methods  that  will  insure  such  success. 

Where  it  is  provided  that  the  concreting  shall 
be  done  to  the  satisfaction  of  the  engineer,  it  is 
preatlv  to  the  contractor's  interest  to  know  exact- 
ly what  is  required  and  what  will  be  accepted, 
what  is  optional,  and  just  how  the  work  can  be 
most  advantageously  perfected. 

Even  when  the  methods  of  concreting  are  speci- 
fied in  the  contract  it  is  possible  that  the  clauses 
are  inadequate,  too  severe,  designed  for  other  con- 
ditions, not  well  adapted  to  the  specific  work,  or 
that  various  points  in  them  could  be  modified  to 
the  contractor's  advantage  without  detriment  to 
the  work. 

In  all  of  these  cases  the  contractor  should  be 
thoroughly  informed  as  to  why  and  when  the  con- 
crete needs  protection,  how  it  can  be  most  ef- 
ficiently and  economically  protected,  and  what 
methods  and  appliances  have  been  found  most 
satisfactory  by  those  most  experienced  in  this  mat- 
ter. Such  knowledge  will  enable  him  to  plan  his 
work  most  advantageously,  to  anticipate  the  re- 
quirements in  making  his  estimate  and  in  provid- 
ing his  equipment.  It  will  also  put  him  in  position 
to  request  modifications  of  unsatisfactory  features 
of  the  contract  and  often  to  suggest  changes  that 
will  be  acceptable  to  the  reasonable  engineer  and 
architect,  that  will  benefit  the  construction  and  be 
advantageous  to  himself.  Such  information  is 
given  in  this  article  and  has  been  prepared  from 
data  furnished  by  concrete  experts  and  by  suc- 
cessful high-class  contractors  who  are  specialists 


in  concrete  construction  and  have  developed  ef- 
ficient and  economical  methods  of  handling  it  in 
cold  weather. 

Many  contracts  for  buildings,  foundations, 
piers,  arches,  tunnels,  bridges,  highway  pave- 
ments and  other  kinds  of  outdoor  work  are  now 
in  progress  but  are  not  likely  to  be  completed 
before  freezing  weather  sets  in,  although  some  of 
them  could  be  completed  within  a  comparatively 
short  time  thereafter  if  progress  is  uninterrupted. 
If  the  work  is  left  unfinished,  to  be  resumed  next 
spring,  it  is  likely  to  be  subject  to  some  risk  or 
deterioration  due  to  its  prolonged  incomplete  con- 
dition, and  a  large  expense  is  certain  to  be  in- 
volved in  overhead  charges,  delayed  payments, 
the  removal  and  storage  of  plant,  the  injury  to 
materials,  the  disorganization  of  the  force,  and 
the  lost  time  of  stopping  and  beginning  again,  all 
of  which  might  be  saved  and  interruptions  to 
other  work  avoided  if  the  work  can  be  carried  on 
to  completion  without  intermission. 

Some  work  may  include  a  minor  quantity  of 
concrete,  the  placing  of  which  governs  other 
parts  of  the  work  that  might  be  carried  on  very 
advantageously  during  the  winter  if  the  concret- 
ing were  permitted.  Kven  where  the  concrete  is 
the  major  paft  of  the  construction,  it  may  fre- 
quently be  possible  to  secure  much  better,  cheaper 
and  more  reliable  transportation  and  labor  during 
the  winter  months  than  before  or  after.  The 
early  completion  of  the  construction  is  almost  al- 
wavs  of  importance  and  the  saving  of  several 
weeks  or  months  by  cotitinuing  the  work  during 
the  winter  and  the  putting  of  the  structure  into 
service  so  much  sooner  is  often  of  high  money 
value.  It  is  therefore  evident  that  safe  methods 
for  winter  concreting  are  likely  to  be  of  value  and 
importance  to  a  great  many  contractors  and  may 
even  enable  them  to  handle  work  that  they  could 
not  otherwise  undertake,  to  keep  their  organiza- 
tion active  continuously  all  the  year  round,  and 
to  save  considerable  expense  from  starting  and 
stopping.  These  considerations  apply  to  public 
and  private  buildings  of  all  sorts,  to  foundations, 
piers,  bridges,  highways,  sewers,  and,  in  fact,  to 
almost  all  kinds  of  construction  that  the  general 
contractor  undertakes. 

In  Canada,  where  very  severe  cold  is  encoun- 
tered, out  of  38  cities  replying  to  a  questionnaire, 
21  stated  that  they  have  built  sewers  during  the 
winter.  In  the  city  of  Gait,  winter  sewer  con- 
struction has  been  practiced  since  1913,  when  it 
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was  commenced  for  the  sake  of  giving  employ- 
ment to  the  idle.  In  St.  Johns.  N.  B.,  such  work 
is  done  partly  for  the  sake  of  maintaining  a  per- 
manent organized  gang  ready  for  emergency 
work. 

From  the  different  replies  it  is  estimated  that 
the  increased  cost  of  sewer  construction  in  win- 
ter varies  from  25  to  100  per  cent,  although  in 
sotne  cases  the  excess  may  be  eliminated  by  the 
greater  abundance  of  labor,  lower  wages  and  the 
probability  that  the  men  will  be  compelled  to 
work  harder  to  keep  warm,  although  the  greatest 
advantage  is  thought  to  be  maintenance  of  or- 
ganization and  the  continuity  of  work  that  dis- 
tributes overhead  charges  throughout  the  entire 
year. 

KH-fciT        KKOST  ON  KRESH  CONCRETE 

Official  tests  to  destruction  on  specimens  of 
1:2:4  gravel  concrete  show  that  when  main- 
tained the  first  5  days  at  a  temperature  of  60 
degrees  it  will  develop  the  normal  compressive 
strength  of  about  970  pounds  per  square  inch. 
When  seasoned  for  5  days  at  a  temperature  of 
60  degrees  and  then  for  14  days  at  a  temperature 
below  freezing  the  average  strength  was  only 
1,042  pounds,  showing  a  gain  of  only  125  pounds 
in  two  weeks,  an  increase  much  less  than  normal. 
When  the  specimens  were  seasoned  5  days  at  60 
degrees,  and  28  days  at  a  temperature  below  freez- 
ing they  developed  an  average  strength  of  1,063, 
showing  an  increase  of  only  146  pounds  in  the 
four  weeks  of  cold  seasoning.  The  same  speci- 
mens seasoned  for  the  entire  33  days  at  a  tem- 
perature of  60  degrees  would  normally  develop 
a  strength  of  about  2.000  pounds  per  square  inch, 
very  nearly  double  the  actual  strength. 

Of  course,  if  concrete  is  frozen  immediately 
after  being  placed  it  entirely  loses  the  advantage 
of  the  5  days'  warm  seasoning  above  mentioned, 
and  the  strength  will  be  reduced  far  below  that 
of  the  above  specimens  and  may  indeed  be  al- 
most nothing  and  the  concrete  be  virtually  de- 
stroyed. 

These  tests  entirely  discredit  the  common  be- 
lief that  if  concrete  sets  for  5  days  at  a  tempera- 
ture of  60  degrees  it  will  afterwards  continue  to 
gain  strength  at  a  normal  rate  in  a  low  tempera- 
ture. Even  if  it  is  not  actually  frozen,  the  gain 
in  strength  will  be  exceedingly  small  and  slow 
when  the  temperature  is  low. 

Other  specimens  were  seasoned  for  three 
months  at  a  temperature  below  freezing  and  then 
for  7  days  at  a  temperature  of  70  degrees,  and 
when  tested  some  of  them  showed  no  appreciable 
'  compressive  strength.  Others  were  stored  for 
seasoning  4  weeks  at  a  temperature  of  70  de- 
grees and  developed  an  average  strength  of  about 
700  pounds  per  square  inch,  against  2,000  pounds 
for  similar  concrete  under  normal  conditions. 

This  shows  that  when  concrete  is  frozen  and 
thawed  it  develops  strength  very  slowly,  and  that 
for  safe  construction  the  concrete  must  not  only 
be  kept  from  freezing  at  first  but  must  be  kept 
warm  for  at  least  4  or  S  days  before  exposing  to 
the  cold,  which  immediately  checks  farther  gains 


of  strength.  It  is  vital  that  wet  concrete  should 
be  prevented  from  freezing,  and  it  is  almost 
equally  important  that  it  should  be  maintained  at 
a  temperature  of  60  degrees  or  more  for  several 
days  alter  it  has  been  placed  and  until  it  has  de- 
veloped a  large  fraction  of  its  ultimate  strength. 

ESSENTIAL  REQUIREMENTS 

The  special  requirements  for  cold  weather  con- 
creting arc  that  none  of  the  ingredients  should 
be  at  a  low  temperature  when  mixed,  that  freez- 
ing be  absolutely  prevented,  that  a  comparatively 
high  temperature  be  maintainjed  for  several  days 
after  it  has  been  placed,  that  it  be  protected  from 
severe  cold  as  long  as  possible  after  placing,  and 
that  it  be  temporarily  supported  if  it  becomes 
necessary  to  subject  it  to  heavy  loads  soon  after 
placing  in  cold  weather. 

To  accomplish  this,  the  aggregate  and  the  water 
should  be  thoroughly  warmed  in  frostly  weather; 
the  cement,  being  of  much  smaller  volume  and 
necessarily  kept  dry.  does  not  need  special  treat- 
ment. 

The  water  may  be  artificially  dosed  so  as  to 
lower  its  frcezi  ng  point  several  degrees  and  thus 
prevent  accidental  injury  to  the  concrete  when 
the  temperature  is  temporarily  or  unexpectedly 
so  low  as  to  greatly  retard  the  setting. 

If  the  weather  is  continuously  cold  or  falls  be- 
low the  freezing  point  at  any  time,  the  placed 
concrete  should  be  artificially  warmed  and  pro- 
tected. 

If  it  is  necessary  to  strip  the  forms  soon  after 
concrete  has  been  placed  in  cold  weather,  it  may 
be  necessary  to  shore  or  otherwise  support  beams, 
girders  and  slabs  until  they  have  slowly  devel- 
oped additional  strength. 

The  chemical  reactions  involved  in  the  setting 
of  the  cement  develop  a  considerable  amount  of 
heat  that,  under  favorable  circumstances,  may  be 
sufficient  to  prevent  freezing  when  the  tempera- 
ture is  only  a  few  degrees  below  freezing.  This, 
however,  is  not  the  case  in  small  masses  of  con- 
crete or  when  it  is  spread  in  very  thin  lavcrs  or 
exposed  to  severe  wind,  and  at  best  is  only  tem- 
porary, while  the  setting  process  is  going  on,  and 
therefore  only  prevents  injury  to  the  final  strength 
of  the  concrete  but  still  permits  great  retarda- 
tion of  its  normal  development  of  strength. 

Substantially  the  same  is  true  with  reeard  to 
any  treatment  of  the  mixing  water  that  will  lower 
the  freezing  point.  It  is  only  a  makeshift  which 
is  valuable  to  prevent  injury  from  sudden  unex- 
pected frost  and  in  nowise  increases  the  strength 
or  hastens  the  setting  of  the  concrete.  On  the 
contrary,  some  solutions  intended  to  prevent 
freezing  have  a  distinctly  injurious  effect  on  the 
ultimate  strength  or  properties  of  the  concrete 
and  retard  the  setting.  The  only  proper  way  is 
therefore  to  have  the  mixed  concrete  and  the 
forms  at  a  temperature  of  60  degrees  or  higher 
when  the  concrete  is  placed  and  to  maintain  this 
temperature  for  several  davs  afterwards.  This 
can  be  efficiently  accomplished  in  various  ways 
suitable  to  different  conditions  and  to  the  char- 
acter of  the  construction. 
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SIMPLE  MEASURES  OF  I'KOTECTloN 

For  concrete  placed  under  water  there  is  n<> 
difficulty  of  any  sort  if  it  is  at  a  temperature 
above  freezing  when  deposited,  because  it  is  im- 
possible for  the  concrete  to  freeze  while  the  water 
is  liquid  around  it  and,  although  it  will  >ct  slowly 
in  very  cold  water  it  is  an  advantage  to  be  sub 
merged  in  any  case.  Concrete  ran  therefore  al 
ways  be  safely  deposited  in  foundation  pits,  sewer 
trenches,  and  other  excavations  even  in  the  cold- 
est weather,  if  they  can  be  immediately  tilled 
with  water  that  remains  unfrozen  above  the  top 
of  the  concrete  although  ice  should  form  on  the 
surface  of  the  water. 

If  the  trenches  or  other  excavation.-,  are  dry, 
the  heat  of  the  earth  is  likely  to  be  sufficient  to 
prevent  freezing  at  a  depth  of  over  6  to  10  feet 
below  the  .surface,  provided  the  concrete  is  pro- 
tected on  the  top  from  the  atmosphere. 

Large  masses  of  concrete,  such  as  bridge  piers, 
heavy  walls  and  the  like,  have  a  much  smaller 
proportionate  exposed  surface  than  small  masses, 
and  the  chemical  heat  developed  in  them  may  suf- 
fice in  moderate  cold,  if  the  outer  surface  of  the 
concrete  is  protected  by  any  adequate  covering, 
preferably  an  insulating  one.  In  very  cold  weather 
such  construction  may  need  additional  protection 
in  the  w  ay  of  jackets  enclosing  the  forms  and  pro- 
tecting them  with  sawdust  or  other  insulating 
material,  a  layer  of  warm  air,  or  a  mass  of  ma- 
nure, the  decay  or  fermentation  of  which  will 
develop  considerable  heat.  In  the  latter  case,  how- 
ever, care  must  be  taken  to  prevent  contact  of 
the  manure  with  the  surface  of  the  concrete,  which 
would  be  discolored.  This  may'  be  provided  for 
by  interposing  tar  paper,  building  paper,  felt  or 
some  other  material  to  separate  them. 

For  light  and  exposed  concrete  work,  especially 
such  as  beams,  girders,  or  slabs,  walls,  columns, 
or  other  structural  work,  it  will  generally  be 
necessary  to  completely  enclose  the  fresh  con- 
crete in  "forms  by  some  kind  of  a  temporary  con- 
struction that  will  retain  the  air  surrounding  the 
concrete  which  should  be  heated  to  about  70  de- 
grees and  maintained  at  that  temperature  for  sev- 
eral days.  Such  provisions  are  often  necessary 
in  building  reinforced  concrete  factories,  filter 
structures  and  others,  and  have  been  developed 
to  a  satisfactory  degree  of  efficiency  and  economy 
by  contractors 'who  have  large  experience  in  this 
sort  of  work. 

Rv  taking  such  precautions  they  are  able  gen- 
erally to  carry  on  uninterrupted  concrete  con- 
struction and  even  to  begin  it  in  very  cold  weather 
at  an  additional  expense  of  only  5  or  6  per  cent  of 
the  total  cost  of  the  concrete  construction  in 
warm  weather. 

The  same  considerations  apply  to  the  construe 
tion  of  bridges,  arch  spans,  culverts  and  the  like. 

Generally  the  construction  of  concrete  high- 
way's and  pavements  and  the  bases  or  foundations 
for  other  hard-surface  pavement,  is  not  permitted 
during  long-continued  cold  weather  but  must  be 
safeguarded  for  short  periods  of  cold  weather  or 
for  unexpected  frost,  and  the  precautions  taken  in 
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these  cases  might  sometimes  be  amplified  and 
modified  to  permit  the  construction  to  be  carried 
on  continuously  during  cold  weather  if  the  tem- 
perature did  not  fall  too  far  below  freezing.  For 
such  work  the  essentials  are  to  have  the  aggregate 
dry  and  hot.  the  mixing  water  warm,  to  put  the 
concrete  in  place  rapidly  on  sub-grade  which  has 
no  traces  of  frost  in  it,  and  then  to  protect  it 
thoroughly  from  freezing  as  soon  as  it  is  placed 
The  sub-grade  may  be  thawed  by  open  fires  or 
hot  blast  machines  and  kept  protected  until  it  re 
<  eive>  the  last  course  of  concrete  and  is  covered 
and  artificially  warmed  if  necessary  to  prevent 
freezing  and  facilitate  setting.  Movable  paper  or 
canvas  roofs  enclosing  an  air  chamber  a  few  inches 
over  the  concrete  can  be  set  on  the  pavement  im- 
mediately after  the  concrete  surface  is  finished, 
and  the  air  can  be  warmed  by  stcavi  pipes  or 
properly  arranged  coal  or  coke  fires  maintained 
as  long  as  necessary;  and  after  the  concrete  has 
sufficiently  set,  if  the  temperature  is  not  too  low. 
the  fires  and  the  covers  can  be  replaced  by  a 
thick  covering  of  hay.  dry  earth  or  manure  main 
lained  as  long  as  the  engineer  shall  direct.  The 
aggregate  can  usually  be  heated  by  wood  fires  in 
improvised  furnaces  buried  in  the  material  or  by 
steam  pipes,  and  the  mixing  water  can  be  heated 
in  kettles  or  by  steam. 


Labor  Notes 

In  an  open  letter  to  the  Board  of  Commerce  the 
mayor  of  Detroit  urges  all  employers  of  labor  to 
ration  all  work  wherever  possible  in  order  to  keep 
in  Detroit  the  great  body  of  skilled  workmen  who 
are  now  unemployed.  From  figures  given  by  the 
secretary  of  the  Employers'  Association  it  is  es- 
timated that  tiO.OOO  men  are  now  out  of  work  in 
Detroit. 


The  New  York  State  Public  Employment  Bu- 
reau in  Brooklyn  reports  a  decrease  in  the  re 
quests  from  employers  for  workmen  during  the 
last  few  weeks.  Some  large  industrial  establish- 
ments there  have  been  laying  off  workers  on  ac- 
count of  cancellation  of  orders  or  general  slack- 
ness of  business.  Chauffeurs,  machinists  and 
mechanics  are  seeking  employment.  In  four  weeks 
in  September  469  applicants  were  placed  and  in 
three  weeks  in  October  417.  Employers  seeking 
help  are  offering  20  per  cent  less  than  last  spring, 
and  an  increase  in  the  number  of  unemployed  is 
reported  from  Chicago  where  there  is  also  an  in- 
flux of  workmen  that  have  been  laid  off  in  De- 
troit, in  Akron  and  other  cities  where  the  rubber 
and  tire  industries  have  been  reduced. 


Labor  Unions  Threaten  Engineers 

The  Building  Trades  Council  of  Newark,  N.  J., 
has  addressed  an  open  letter  published  in  the 
N'ewark  Call,  to  engineers  and  architects,  stating 
that  after  November  1  plans  will  not  be  accepted 
by  the  council  that  do  not  bear  the  stamp  of  the 
Engineers'.  Architects'  and  Draftsmen's  Union. 
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Recent  Legal  Decisions 


SIGNPOSTS  AT  INTERSECTION  OF  STREETS  NOT  DEFECTS 
CARE  IN  MAINTENANCE 

In  an  action  for  injury  to  an  automobile  caused 
by  collision  with  an  overturned  "silent  police- 
man," consisting  of  a  heavy  circular  base  and  an 
upright  post,  surmounted  by  a  sign  and  a  suitable 
light,  the  Connecticut  Supreme  Court  of  Krrois 
holds.  Aaronson  v.  Citv  of  New  Haven.  110  Atl. 
872,  that  to  make  the  city  liable  there  must  be  a 
defective  highway.  When  in  the  course  of  events 
leading  up  to  the  injury  to  the  plaintiff's  auto- 
mobile did  this  highway  became  defective?  Not 
by  the  mere  installation  of  a  silem  policeman  at 
the  intersection  of  two  highways  for  the  purpose 
of  directing  traffic  and  of  requiring  travelers  to 
obey  Section  26  of  Public  Acts,  I'M1',  c.  233.  It 
could  not  be  said  that  a  sufficiently  conspicuous 
guidepost  for  traffic  placed  at  the  intersection  of 
two  streets  makes  the  highway  defective.  The 
court  took  judicial  notice  of  the  common  use  of 
such  devices  at  such  locations  and  that  they  do 
serve  a  useful  purpose  in  directing  traffic  and 
promoting  obedience  to  the  law.  The  fact  that 
such  a  guidepost  is  liable  to  be  displaced  and  to 
become  an  obstruction  to  travel  is  relevant  only 
as  it  imposes  on  the  defendant  city  a  commensu- 
rate degree  of  diligence  in  inspecting  the  device, 
or  in  removing  it  after  it  is  displaced. 

There  was  evidence  from  which  the  jury  might 
have  found  that  the  post  was  knocked  down  and 
rolled  into  the  street  an  hour  prior  to  the  auto- 
mobile striking  it,  and  that  the  police  station  was 
within  12  minutes'  walk,  ami  had  been  notified 
half  an  hour  previous  to  the  accident.  It  was 
therefore  held  that  the  jury  might  properly  have 
found  that  the  city  had  not  acted  with  reasonable 
diligence  it)  removing  it  after  notice,  and  a  mo- 
tion for  a  new  trial  on  the  ground  that  a  verdict 
for  the  plaintiff  was  against  the  evidence,  was 
held  properly  refused. 


COURT'S  DISCRETION  AS  TO  INJUNCTION  AGAINST  HIGH- 
WAY EXPENDITURE 

The  South  Carolina  Supreme  Court  holds,  Wil- 
son v.  Cureton,  103  S.  K.  789,  that  in  a  suit  for 
injunction  by  taxpayers  and  citizens  to  restrain 
an  alleged  illegal  expenditure  of  public  moneys  on 
highways  by  the  highway  commission,  the  presid- 
ing judge  has  a  discretion  in  granting  the  injunc- 
tion. The  court  thinks  it  is  not  wise  or  prudent 
to  allow  public  officers  to  incur  large  liabilities 
based  upon  an  honest  misconstruction  of  a  stat- 
ute, and  then  to  tie  their  hands  and  stop  the  work 
by  an  injunction.  It  is  also  held  that  in  the  South 
Carolina  statute  of  March  1,  191 7.  directing  the 
employment  by  the  highway  commission  of  a  road 
engineer,  and  prescribing  his  duty  to  survey,  lo- 
cate and  relocate,  when  necessary,  every  section 
of  road  before  permanent  work  shall  be  done  on 
it,  the  words  "when  necessary"  refer  to  "relo- 
cate." and  not  to  the  whole  statute. 


•f  U»L1C  WORKS"  DOES  NOT  INCLUDE  PRIVATE  REFUSE 
DISPOSAL  PLANT 

III  an  action  by  the  United  States  for  the  bene- 
fit of  a  materialman  against  a  contractor  with 
the  District  of  Columbia  for  the  collection  and 
disposal  of  refuse  at  a  plant  to  he  provded  by  tin- 
contractor  and  against  the  surety  on  his  bond, 
the  Court  of  Appeals  of  the  District  of  Columbia 
holds.  I'nited  States  v.  Faircloth.  265  Fed.  963. 
that  the  Act  of  Feb.  28,  1899,  requiring  persons 
contracting  with  the  District  for  public  buildings 
or  public  works  to  give  a  bond  to  secure  payment 
for  labor  and  materials,  has  no  application  to  the 
construction  of  such  a  plant  where  it  does  not 
appear  that  the  District  has  any  interest  in  the 
builditiK  or  the  properly  on  which  it  is  erected 


MUNICIPALITIES'  POWER  RESPECTING  REGULATION  OF 
BUSINESS  AND  HEIGHTS  OF  BUILDINGS 

In  an  action  by  a  vendor  against  a  vendee  tot 
specific  performances  of  a  contract  for  the  pur- 
chase and  sale  of  real  estate  in  the  city  of  New 
York,  the  question  was"  whether  the  New  York 
"Zoning"  resolution  of  July  25.  I''l(>,  constituted 
an  incumbrance  which  would  relieve  the  pur- 
chaser from  its  obligation  to  complete  the  pur- 
chase, as  provided  by  the  contract.  The  resolu- 
tion divides  the  real  estate  into  three  districts, 
'"residence  district,"  "'business  district,"  and  "un- 
restricted district,"  and  regulates  the  size  and 
height  of  buildings  and  the  locations  of  trades 
and  industries.  The  New  York  Court  of  Appeals 
holds.  Lincoln  Trust  Co.  v.  Williams  Bldg.  Corp., 
128  N.  R.  209,  that  the  resolution  is  a  proper  exer- 
cise of  the  police  power  and  did  not  constitute  an 
incumbrance.  The  exercise  of  such  power,  within 
constitutional  limitations,  depends  largely  upon 
the  discretion  and  good  judgment  of  the  munici- 
pal authorities,  with  which  the  courts  arc  reluc- 
tant to  interfere.  The  conduct  of  an  individual 
and  the  use  of  his  property  may  be  regulated, 
Village  of  Carthage  v.  Frederick,  122  N.  Y.  268, 
25  N.  F..  480.  In  the  exercise  of  the  police  power 
the  uses  in  a  municipality  to  which  property  may 
be  put  have  been  limited  and  also  prohibited.  • 
Thus,  the  manufacture  of  bricks ;  maintenance  of 
a  livery  stable ;  a  dairy  ;  a  public  laundry  ;  regulat- 
ing billboards;  a  garage;  the  installation  of  sinks 
and  water  closets  in  tenement  houses;  the  exclu- 
sion of  certain  businesses ;  a  hay  barn,  wood  yard, 
or  laundry  ;  a  stone  crusher,  machine  shop,  or  car- 
pet beating  establishment ;  the  slaughter  of  ani- 
mals;  the  disposition  of  garbage;  registration  of 
plumbers  ;  regulating  the  height  of  buildings  ;  com- 
pelling a  street  railway  company  to  change  the 
location  of  its  tracks ;  prohibiting  the  discharge 
of  smoke:  the  storing  of  oil;  and,  generally  any 
business,  as  well  as  the  height  and  kind  of  build- 
ing, may  be  regulated  by  a  municipality  under 
power  conferred  upon  it  by  the  legislature. 
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NEWS  OF  THE  SOCIETIES 


>..v.  ir.-IT — CITY  MANAOKI'.S  AS- 
SOCIA  I  I  OX.      Annual    tuiivrniiuit  ut 

Cli  ui.it:,  O.     Executive  gHi-retary, 

H«rr.^..„  u  0U».  Hi:  Tribune  mug.. 
New   \  „rli  Cily. 

\o*.  IK-IW  —  AMKIlkAN  EXUt- 
XEEIMXU  COUNCIL.  Organization 
m.'.-imn      Washington.   D-  C. 

N..v.  iK-m— Fi-:ni-:r:.vTi:n  amkp.i- 

CAX  ENOINEKKINO  .SOC 1  i. T 1 1 0.S 
Aminnl  int'C-tint;.  New  York;  « ;iih- 
i  nut  nil,  l».  c. 

!».«•.     7-iu — AMEIMCAN  SOCIETY 
Ol    M  i  en  \  x  10  v  I.  KNt.il  X  K I :i;S  An- 
nual  mvi-tl rifj,  New    Yurk.  Secretary, 
'.V    ,-ih  St  ,  ,\>w  York  City. 

llcr  0— THK  BROOKLYN  ENGI- 
NF.KliS'  O.  ITU.  Annual  Meetine. 
,■!,•<  lion  of  omcem. 

lire.  i:i-iu — AMERICAS  ASSOCIA- 
TION Oh"  STATE  HIGHWAY  OKFI- 
C1M.S  Annual  con  vontlon.  Wash- 
ington. I>  C. 

Ucc.    ltl-IT-THE    KANSXS  KNOl 
NEKKINO   SOCIETY.     Annual  mr.it- 
inc     T»ln-ka.  Kainsn. 

Jan    i-r.-JT.   lll.l  — I  II  i;  AMEHICAN 

wool i  i'i;i:si-:i:vi-:i:s  association. 

I'ln.  e  of  met'tlnR  to  lie  unnnun'-ed 
Inlor. 

Jan.    SI-2T— ASSOCIATED  OEN'K- 
It  A  I.  costi:  VCTOItS  OK  \mei:ic\ 
Annual       conv.-ni  Ion.  Washington. 
D    C.  New  Orleans. 

►vi,.  t—  \mki!ic\n  novo  nt  n.D- 

KY!S  ASs-Y>CI  \T]OX  Annual  loii- 
ventlon.  Colim-um.  Chtcaro.  E  I. 
Power*  11  Waverly  Place.  New 
York  City. 


AMERICAN     WATERWORKS  ASSO- 
CIATION. VK«    VOHK  SECTION 

The  New  York  Section  of  the  Amer- 
ican Water  Works  Association  held  its 
regular  monthly  meeting  at  Hotel  Mc- 
Alpin  October  20.  More  than  seventy 
members  nnd  guests  were  presrnt  and 
after  luncheon  was  served  the  meeting 
was  addressed  by  President  William 
W.  Brush,  chief  enRineer  of  the  De- 
partment of  Water  Supply,  Gas  and 
Electricity.  New  York  City,  and  by 
Bcekman  C.  Little,  president  of  the 
American  Water  Works  Association. 
The  principal  address  was  made  by 
Professor  George  C.  Whipple,  of  Har- 
vard University,  on  eight  rronlhs  in 
Europe  with  the  Red  Cross  societies, 
in  which  he  gave  information  concern- 
ing the  water  supply  and  sanitary 
methods  and  conditions  in  the  war 


HISCI'S*   HOUSING   CONDITIO*  AT 


Dr.  Henry  F.  Vattghan.  heal'h  com- 
missioner of  Detroit,  announces  that 
a  national  conference  of  health  offi- 
cers to  consider  housing  questions  will 
open  at  Detroit,  Mich.,  on  November 
:t0. 


Hpnpn«««ii   whi«pi,«=:  AnnRRsn- 

ES  AMERICAN  WATER  WORKS 
ASSOCIATION 

At  the  meeting  of  the  New  York 
section  held  in  New  York  Citv  on 
October  20.  Professor  George  C.  Whip- 
ple of  Harvard  University,  for  the 
past  eight  months  chief  of  the  Depart- 
ment of  Sanitation  of  the  League  of 
the  Red  Crews  Societies,  with  head- 
onarter*  at  Geneva.  Switzerland,  out- 
of  hit 


Mime  of  the  piospective  work  of  his 
successor,  Colonel  I".  F.  Longley. 

During  hi*  stay  abroad,  Professor 
\S  hippie  gave  special  attention  to  sani- 
tary surveys,  water  supply  studies  and 
public  healih  education.  The  public 
water  supplies  in  the  European  coun- 
tries, especially  in  Rutimaoia.  are  do 
[durable,  in  some  cities  there  being 
nunc  whatever.  In  Koumania  anil 
ether  parts  of  Europe  (affected  more 
than  others  by  the  war)  filter  plants 
and  pumps  are  out  ot  use  entirely  on 
account  oi  the  lack  of  small  parts 
which  cannot  be  obtained  at  any  pnet. 

There  is  very  little  public  health  ed 
tication  in  Europe  outside  of  England. 
"Some  instruction  in  the  subject  is 
given  in  medical  schools,  but  this  is 
by  doctors  and  ts  unite  inadequate.  i-> 
i>ecially  abmn  sanitary  lines.  Profes- 
sor Whipple  says  that  it  is  possible 
that  a  sclio.,1  of  public  health  will  be 
established  in  Switzerland,  which  may- 
be a  government  school,  or*  it  may 
I  ecome  international  in  character. 

He  also  stated  that  the  League  of 
lied  Cross  Societies,  in  conjunction 
with  the  Tuberculosis  Commission  of 
the  Rockefeller  Foundation,  i*  carrying 
m  a  public  water  supply  study  in 
France. 

Colonel  Longtey  is  now  engaged  on 
a  glossary  of  terms  used  in  sanitation 
and  public  health. 


I-IFTII   INULVTHIAl.  SAFETY 


AY   CO  .NTH  ACTORS 
Ollli  A  M7.ATION 

The  Pennsylvania  highway  contrac- 
tors recently  held  a  meeting  in  Harris- 
burg  and  appointed  a  temporary  com- 
mittee to  draft  a  constitution  and  by- 
laws and  prepare  other  details  for  the 
organization  which  is  to  he  known  as 
the  Associated  Pennsylvania  Highway 
Contractors.  Sixtv  contractors  were 
present.  H.  H.  Wilson  of  Winston  & 
Co..  has  been  made  chairman  and  E. 
J  Harding  of  the  Associated  General 
Contractors  of  America  will  assist  in 
perfecting  the  permanent  organization 
cf  the  association. 


MHIMIANA  ENGINEERING 
SOCIETY 

At  the  regular  meeting  of  this  society 
held  Monday,  November  8.  Mr.  loun 
Klorcr  spoke  on  "The  Proposed  Sepa- 
ration of  the  Red  and  Atchafalaya 
Rivers  from  the  Mississippi  and  Its 
l-ffcct  on  Flood  Melius." 

YORK     t;\I.IMi:illM.  KOI'IKTt 

The  Engineering  Society  of  York. 
Pa.,  voted  on  October  1^  to  join  the 
Federation,  and  the  Washington  So- 
ciety of  Engineers  took  similar  action 
■>n  October  20. 


DETROIT    i:\OINEEIII\G  SOCIKTA 

The  Detroit  Engineering  Society  has 
appointed  D.  J.  Sterrett  to  rciircsent  it 
at  the  mcc-tino-  ol  the  Coi-nril,  and  /he 
Muftalo  Engineering  Society  has  ap 
pointed  W.  B.  Powell. 

The  Florida  Engineering  Society  has 
appointed  L.  R.  Mcl.ain  as  its  repre- 
sentative at  the  Council. 


Among  the  speakers  at  this  congress, 
to  be  held  Dicemlicr  G-9,  under  the 
airection  of  the  State  Industrial  Com- 
mission, at  Syracuse,  N.  Y.,  will  be 
Dr.  R.  M.  Little,  director  of  the  Amer- 
ican Safety  Institute.  New  York  City  : 
C.  H.  Thompson,  safety  engineer.  East- 
man "Kodak  Company.  Rochester;  C. 
L.  Smith,  safety  engineer  of  the  Car- 
borundum Company,  Niagara  Falls. 

The  students  of  the  Syracuse  School 
of  Oratory  will  present  moving  pic- 
tures, tableaux  and  nagcants  to  demon- 
strate safe  and  unsafe  practices. 

Willard  A.  Marakle  of  Rochester  is 
chairman  of  the  committee  on  invita- 
tions and  publicity  and  Mark  A.  Daly 
of  Buffalo  is  chairman  of  the  program 
committee. 


AMEHHAN    IMWTITITF.  [XBCTRI- 
CAI.  KNGINEKKIAU 

The  board  of  directors  of  the  Amrr 
tcan  Institute  of  Electrical  Engineers 
lias  appointed  the  following  members 
of  the  Institute  on  the  American  En- 
gineering Council:  Comfort  A. 
Adams,  Cambridge,  Mass.;  A.  W.  Ber 
resford,  Milwaukee,  Wis. :  H.  W. 
Huck,  New  York ;  F.  L.  Hutchinson. 
New  York;  W.  A  Lnvma \  St.  I  nnis. 
Mo.;  William  McClellan.  Philadelphia, 
Pa. ;  L.  F.  Morehouse .  -New  York ;  L. 
T.  Robinson,  Schenectady.  N.  Y. ; 
Charles  S.  Ruff  ier.  New  York;  L.  B. 
Stillwell,  New  York;  Calvert  Townley. 
New  York. 


tMEHICAV  SOCIETY  OF  AGRICUlr- 
TV  It  A  I,  EVGINEKR* 

The  southern  section  of  this  society 
held  a  two-day  meeting  in  Memphis, 
Tenn.,  on  August  30  and  31,  devoting 
its  attention  to  agricultural  engineering 
problems  as  they  are  fotin  1  in  the 
South. 

Among  the  papers  presented  were 
"Methods  of  Conducting  Drainage  Ex- 
tension Work  in  the  South."  by  S.  H. 
McCrory.  engineer  in  charge  of  rva! 
engineering,  Washington,  D.  C. ;  "Dy- 
namiting," by  P.  H.  Williams,  Mem- 
phis. 

The  closing  afternoon  of  the  meet- 
ing was  devoted  to  inspection  of  the 
experimental  work  being  carried  on  un- 
der the  supervision  of  C.  E.  Ames,  as- 
sistant director  at  the  branch  experi- 
ment station  at  Holly  Springs.  Miss. 
These  experiments  have  to  do  with  re- 
claiming and  conserving  land  hy  the 
use  of  terraces  in  connection  with  cer- 
tain special  devices  for 
erosion. 


CHICAGO  SAFETY  COUNCIL 

A  series  of  addresses  and  instruc- 
tions in  safety  principles  and  practices 
is  to  be  given  to  managers,  engineers, 
superintendents,  safety  department  em- 
ployees and  others  interested  by  the 
Chicago  Safety  Council,  which  was  or- 
inized  by  the  Chicago  Association  of 
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TUB  OKI.AIIO.MA  IIMillUAl 
EVUINKRHV  ASSOCIATION 

The  following  officers  were  elected 
at  a  meeting  hold  at  Oklahoma  City: 
President,  Will  M.  Clarke ;  lirst  vice- 
president,  Pearl  Little;  scamd  vicc- 
prrsidrnt.  Fbyd  F.  Me  MeMer  :  secre- 
tary-treasurer, Frank  H.  rni.ui. 


ahi:iii<  «\  s«mh:tv  «f  Mi;rii\>- 

M'AI.  ENU1X  KERS 

The  principal  topic  at  the  annual 
meeting  of  the  American  Society  of 
Mechanical  Engineers,  December  7- in, 
New  York  City,  will  lie  "Transporta- 
tion," including  railroads,  waterways, 
feeders,  motor  truck?,  and  the  terminal 
problems  in  New  York  City. 

The  professional  section  topics  will 
include  fuels,  machine  shop,  manage- 
ment, railroad,  textile,  power,  wo-jd 
working,  research,  design,  and  miscel- 
laneous subjects.  1..  I'.  Breckenridgc 
will  speak  on  the  "Fuel  Supply  oi  the 
World."  The  management  section  will 
exploit  the  life  and  work  of  the  late 
Henry  L.  Gantl.  The  principal  topics 
of  the  railroad  section  will  he  "Static 
Adjustment  of  Tracks  on  Curves."  by 
R.  Kkscrgian ;  "Increasing  Capacity  "f 
'Old  Locomotives."  hy  C.  R.  Smith,  and 
"Modernizing  Locomotive  Terminals," 
by  George  W.  Rink.  At  the  research 
session  D.  E.  Foster  will  speak  on 
"The  Flow  of  Fluids  through  Pipe 
Lines,  and  the  Effect  of  Pine  Line  Fit- 
tings." N.  W.  Akimoff  will  speak  on 
"Foundations  for  Machinery." 


AM  EIUC  A  V    ASSOCIATION  of 
KMilNKKH* 

Gardner  S.  Williams  addressed  the 
■  meiting  fall  meeting  of  the  Ann  Arbor 
Chapter,  October  7,  oil  "The  Power 
Possibilities  of  the  Great  Lakes-St. 
Lawrence  'Waterway."  James  S.  Bow- 
man of  the  Fargo  Engineering  Co., 
Jackson.  Mch  spoke  of  the  need  for 
-eater  restriction  in  the  development 
of  power  in  toe  National  parks. 


Dunsmuir,  Cal.,  has  recently  organ- 
ized a  chapter  with  the  following  of- 
ficers: L.  H.  Taylor,  president:  G.  M. 
Taylor,  first  vice-president :  V.  E. 
Parker,  second  vice-president:  J.  G. 
Standley,   secretary -treasurer. 


\\  KSTKII \   sot  IKTt    OK  KX- 
I.IXKKHS 

The  Journal  of  this  society  is  to  be- 
come a  monthly  beginning  with  the  Oc- 
tober issue.  It  will  give  less  attention 
to  matters  of  Rcneral  engineering  in- 
terest fully  covered  in  the  weekly  engi- 
neering press,  give  immediate  reports  of 
the  mouth's  meetings,  keep  the  mem- 
bership completely  in  touch  with  the 
work  of  each  committee  and  will  ror- 
tain  in  full  such  technical  papers  as 
are  of  certain  general  interest  to  the 
membership,  revising  and  giving  ab- 
stracts of  the  others. 


PERSONALS 


Allen,  J.  J.,  director  of  the  research 
laboratories,  American  Society  of 
Heating  and  Ventilating  Engineers, 
has  been  appointed  consulting  engineer 
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on  ventilation  to  the  chief  engineer  oi 
the  New  York  and  New  Jersey  com- 
missions in  charge  of  the  construction 
of  the  Hudson  river  vehicular  tunnels. 

Blood.  Louis  1L,  formerly  chief  en- 
gineer of  the  Osterlan  Machinery  Co., 
Cincinnati,  has  opened  an  other  in  thai 
city. 

Bidwcll.  Frank,  ha*  been  appointed 
executive  secretary  to  Thomas  J.  Was- 
ser,  state  highway  engineer  of  New 
Jersey. 

Bardc.  J.  M-.  is  to  supervise  the  con- 
struction work  on  the  Carthage  section 
of  the  Carthage  Catterville  concrete 
road. 

Carpenter.  L.  G,.  has  been  employed 
by  the  San  Diego,  Cal.,  water  commis- 
sion to  furnish  plans  and  estimates  for 
converting  Dul/nra  creek  into  a  con- 
duit which  will  convey  the  city  water 
supply  from  Duliira  to  Lower  Otay. 

Calvert,  Ll. -Col.  L.  L..  formerly  of 
the  construction  service.  I".  S.  Army, 
has  returned  to  his  pre  war  position  as 
chief  engineer  with  the  Tidewater 
Building  Company,  New  York  City. 

Calvert,   D.  Gordan.  has  been  ap 
pointed  resident  engineer  in  charge  of 
the  construction  of  the  Fort  William 
Paper  Co..  at  Fort  William.  (Int. 

Cooper,  .Sidney  W.,  has  been  ap- 
pointed assistant  division  engineer,  1th 
division.  Alabama  Highway  depart- 
ment. 

(.reen,  A.  M..  has  been  appointed 
engineer  of  Modac  Co..  Cal. 

Holgate.  Henry,  consulting  engineer, 
has  been  retained  by  the  Department 
of  Railways  and  Canals,  Montreal,  to 
report  in  the  power  shortage  in  Trent 
Valley.  Ont.,  and  the  development  of 
greater  nower  along  the  Trent  canal 
by  the  Hydro-Electric  Power  Commis- 
sion of  Ontario. 

Hoover,  Clarence  B..  has  been  ap- 
pointed engineer  in  charge  of  the  bu- 
reau of  water  works  extensions  of 
Columbus,  Ohio. 

Johnson,  Dean  A.  N.,  of  the  college 
of  engineering  in  the  University  of 
Maryland,  has  been  appointed  chair- 
man of  the  National  Highway  Council 
of  the  American  Association  of  Engi- 
neers. This  council  will  be  organised 
similarly  to  the  railroad  anil  federal 
councils  of  A.  A.  E. 

Lyon.  L,  E.,  a  civilian  member  of 
the  army  engineer  staff  in  the  Norfolk 
district,  has  been  commissioned  a 
major. 

Laiiauan.  X.  H..  commissioned  major 
of  engineers,  has  been  assumed  1"  the 
Fifth  Regiment  at  Camp  Humphreys. 

I.awsoi.  Wilfred  S-,  has  been  ao- 
pointed  bridge  and  structural  engineer 
in  the  Department  of  Railways  and 
Canals,  Ottawa. 

Lautz,  George  H.,  has  been  appointed 
assistant  engineer  of  the  U.  S.  Forest 
Service.  Washington,  D.  C. 

McCabe.  J.  J.,  has  been  appointed 
peneral  superintendent  of  a  dam  at 
Decatur,  111. 

Merkt,  01.  formerly  with  Westing- 
house,  Kerr  &  Co.,  has  been  made  as- 


sistant chief  engineer  of  the  American 
Can  Co.,  with  headquarters  in  Xew 
York. 

Newcomer.  Col.  Henry  C,  has  been 
appointed  division  engineer  of  the  U 
S.  rn-iitecr  department  with  headquar- 
ters in  New  Orleans. 

Salmon  !  Bros.  Co.,  of  Arlington.  N 
J.,  have  changed  their  corporate  name 
to  Salir.ond.  Scrimshaw  it  Co. 

Scott,  J.  H.,  has  been  appointed  di- 
vision engineer  for  The  Dalles,  Oregon 
state  highway  commission. 

WHitcmore.  Walter  F..  has  been  ap- 
pointed hy  Governor  Edwards  to  serve 
on  the  State  Board  of  Public  Utility 
Commissioners  of  New  Jersey. 

Tuippa.  II.  M..  has  accepted  a  com- 
mission as  major  in  an  engineer  regi- 
ment oi  the  I'.  S.  Army. 

Weldon  R.  l^wrencc  has  joined  the 
Fort  Frances  Pulp  &  Paper  Co..  Fort 
Frances.  Ont.,  as  resident  engineer  in 
charge  of  engineering  and  construction. 

Wilson,  H.  Lee.  has  been  appointed 
city  engineer  of  Johnstown.  Pa. 

Washington.  Walter,  has  been  ap- 
pointed city  manager  of  Charlottes- 
ville. Va..  succeeding  Shelton,  S.  Fife. 

Maeonibrr,  Grant  C,  architect  and 
engineer,  formerly  at  11  Doyle  Bldg.. 
Flint,  Mich.,  has  taken  larger  quarters 
at  Min  Gcncssee  Count v  Savings  Bank 
Bldg. 

Riley.  Lee,  hydraulic  engineer,  has 
heen  appointed  engineer  for  the  Leav- 
enworth and  Fort  Leavenworth  Wa- 
ter Co.,  Leavenworth,  Kan. 

Herr,  Hicro  B.,  died  at  Dillsburg. 
Pa.,  September  X 

Jones,  Louis  B.,  on  the  engineering 
staff  of  the  Maine  Highway  Commis- 
sion, died  October  12  at  Portsmouth. 
N.  H.,  while  attending  a  conference  on 
the  new  interstate  bridge. 

Parker,  Philip  A.  Morley.  one  of  the 
leading  engineers  in  the  Federated  Ma- 
lay S;'atcs,  died  at  Kuala  Lumpur  on 
August  4. 

Thompson,  Emerson,  chief  engineer 
on  bridge  and  canal  work  for  Man- 
nine  &  McDonald,  died  recently  at 
Spokane.  Wash. 

Waters,  William,  formerly  of  the  en- 
gineering firm  of  Baker,  Carpc-ter  & 
Waters,  San  Francisco,  died  October 
10. 

Porter,  S.  D-,  city  engineer  of  Peru, 
111.,  died  at  LaSalle.  111.,  September  12. 

Herr'crson.  Ernest  G..  civil  engineer. 
Windsor,  Ont.,  died  October  IX 

Cattell,  Major  William  A.,  consulting 
engineer,  died  on  October  10. 

OROItliK  H.  INC.BAM 

George  H.  Ingram,  vice-president  of 
Warren  Brothers  Company.  Boston, 
died  at  his  residence  in  Nashville, 
Teiin..  October  28.  after  a  few  weeks' 
illness  with  typhoid  fever.  Before  his 
association  in  180S  with  Warren  Broth- 
ers Company,  Mr.  Ingram  had  organ- 
ized the  Nashville  Roofing  and  Paving 
Company  and  was  prominent  in  road 
building  and  pavement  construction. 
He  took  an  active  part  in  all  the  con- 
ventions of  the  American  Society  for 
Municipal  Improvements.  His  death  is 
a  serious  loss  to  the  highway  interest 
of  this  country. 
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New  Appliances 

OaturibinjNaw  M.chiner»,  ApptrMu,  Materia,  and  Method,  and  Rce«al  Interctin*  Installation! 


(LBTttAC 

The  Qetrac,  a  light  and  handy  trac- 
tor manufactured  by  the  Cleveland 
Tractor  Company,  weighs  3,400  pounds, 
has  a  speed  of  1  to  A  miles  per  hour, 
is  96  inches  long,  SO  inches  wide  and 
•r>3  inches  high  and  is  operated  by  a  4- 
cylinder  motor  with  4-inch  bore  and 
"•'■iinch  stroke  that  develops  a  draw 
bar  h.  p.  of  12  and  a  belt  h.  p.  of  20, 
with  20  per  cent  emergency  reserve.  It 
k  provided  wilh  two  30  x  8-inch  cater- 
pillar tracks,  reducing  the  load  on  the 
ground  to  4  %  pounds  per  square  inch. 

It  is  especially  recommended  for  road 
building  operations  and  it  replaces  fi 
to  8  horses  or  mules  in  hauling  grading 
and  dragging  machines,  plows  and 
trailers.  It  is  also  useful  for  general 
construction  work,  hauling  heavy  truck 
loads  over  pour  roads  and  extricating 
them  from  bad  places  as  well  as  for 
handling  heavy  timbers,  moving  ma- 
chinery and  even  for  operating  rede 
crushers  and  concrete  mixers  in  emer- 
gency. It  operates  well  over  roufli 
and  soft  roads  and  on  steep  grades, 
.ind  is  of  sturdy  construction. 

h  is  useful  to  replace  switch 
>  ngines  and  spot  freight  cars  for  load 
ing  and  unloading,  and  is  very  conve- 
nient for  hauling  heavily  loaded  trucks 
over  bad  roads,  and  for  pulling  them 
out  of  soft  or  rough  places  that  stall 
them  when  they  can  pass  elsewhere 
over  good  roads. 

The  street  commissioner  of  Union 
City,  Pa.,  reports  that  one  of  these 
tractors  has  been  used  for  all  roa.1 
and  street  work,  much  of  it  on  un- 
paved  streets,  and  during  the  month  of 
September,  when  it  was  in  service  16 
•lays,  the  total  expense  for  gas,  oil, 
•  ind  other  incidentals  was  $.19.80,  while 
the  cost  of  bones  for  doing  the  3ame 
work  would   haw    Wn   $2ii4.  The 


mayor  of  Athens.  Tex.,  writes  that  he 
estimates  the  saving  of  a  Cletrac  over 
equivalent  mule  service  to  be  $11  per 
day. 

VAI.K  NPIK  UKAKKD  CHAIN 
BLOCK 

This  hand  hoist  is  especially  con- 
venient and  efficient  for  lifting  heavy 
weights  of  moderate  dimension:  that 
have  to  be  frequently  raised  to  a 
small  height  where  labor  is  expensive. 
It  is  adapted  to  be  used  in  a  fixed  po- 
sition or  to  I*e  attached  to  a  trolley 
and  is  very  rapid  in  operation. 

It  is  built  in  seventeen  sizes  of 
ton  to  40  tons  capacity,  each  of  them 
being  tested  at  the  shop  by  lifting  a 
load  of  .1.360  pounds  per  ton  rating. 

One  man  pulling  80  pounds  on  the 
operating  chain  easily  and  quickly  lifts 
a  1-ton  load  with  a  minimum  friction. 
The  block  holds  the  load  wherever  it 
is  kept  and  only  lowers  it  when  the 
<hain  is  pulled  for  that  purpose. 

The  block,  which  is  here  shown  with 
the  case  removed,  is  designed  on  the 
planetary  gear  system  by  which  the 
load  is  distributed  equally  on  every 
tooth  of  every  gear  and  their  bearings, 
(bus  reducing  the  wear  to  a  minimum. 
Pulling  the  hand  chain  revolves  the 
sprocket  wheel  and  the  pinion  A  keyed 
to  its  axle,  thus  operating  the  two  in- 
termediate gears  BB  that  mesh  into  the 
internal  gear  D  at  H  and  operate  the 
pinion  cage  K  and  sheave  F  which  lifts 
the  load.  Friction  is  reduced  by  roller- 
Kearings,  equilibrium  is  maintained  by 
the  balanced  pressures  no  matter  what 
the  position  of  the  load,  and  the  whole 
device  is  very  compact  and  is  pro- 
tected by  the  exterior  case  that  en- 
closes all  the  mechanism. 

M|  1.1.1%  v  \     IMIHT  tHI.K     Mil  COM' 
PlUCMMMl 

The  new  type  WK-38  air  compressor 
-amifartured  by  the  Sullivan  Machine 
j  "inpany  is  operated  by  an  electric  mo- 
I  ith  a  short  belt  drive  and  idler 
pulley.  The  compressor ,  itself  is  a 
class  WG-6  Sullivan  single-stage  com- 
pressor with  inlet  valve  unloader 
which,  when  run  at  constant  speed, 
maintains  the  pressure  by  the  action  of 
the  pilot  valve,  shown  on  the  side  of 


MTk  i.KAKMI  i'H.MV   HUH  k 


the  air  cylinder.  When  the  pressure 
exceeds  the  required  amount  the  pilot 
valve  raises  the  inlet  valves  from  their 
seats  and  allows  the  piston  to  recipro- 
cate without  load  until  the  pressure 
falls  and  releases  the  pilot  valve. 


The  inlet  and  discharge  valves  are 
of  the  improved  Sullivan  wafer  pattern 
consisting  of  thin  spring-steel  rings 
held  in  place  by  springs  and  providing 
wide  port  openings  with  short  valve 
travel,  thus  giving  excellent  volumetric 
efficiency. 

The  air  cylinder  is  cooled  by  a  Hop- 
per jacket  filled  from  a  bucket.  The 
main  working  parts  are  oiled  by  the 
splash  system.  Either  direct  or  alter- 
nating current  motors  can  be  supplied 
and  the  compressors  are  from  100  to 
250  cubic  feel  "f  air  per  minute 
capacity.  The  complete  equipment  is 
mounted  on  a  structural  steel  frame  or 
truck  and  covered  by  a  metal  canopy 
with  canvas  side  curtains. 
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SNOW  PLOWS  IX 
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ARCH  FORM  AND  TRAVELER.    SIDE  WALLS  AND  DUCT  BANKS  COMPLETED 
AND  ARCH  SECTION  CONCRETED  OVER  FORM 

See  "Concrete  Limns  fnr  I  att  Imn  Tunnel  Shell*"  in  lhi»  itntie 

IN  THIS  ISSUE 

Cowi-rW  Lining  f«»r  <'«•*•  Ii"«»n  Tumi?l  ShfIN 
Paving  S|tecitH'ations  by  I'avrmviu  A*MH-iwtlon* 
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lk*|mrlini-nt 
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BITUMENIZED  RoAD 
MIXTURES  r=^> 
V6e  H  ETH  E R I N GTON 


HAS  NO  EQUA 
1300  SQ. YARDS  PER  DAY 

IIETHERINGTON  St  BERNER  IND™US 


THE  BUFFALO -SPRINGFIELD 
PRESSURE  SCARIFIER 


can  be  attached  In  the  Hold  to  a  macadam  roller 
already  !n  service.  New  Buffalo  Pitts  and  Kelley 
Springfield  rollers  ran  be  equipped  with  pressure 
scarifiers  when  so  ordered.  Unequalled  for  effi- 
ciency and  economy. 


Buffalo  Springfield  Roller  Company.  Springfield.  Ohio 

MANUFACTURERS 


CRESSY 
MFG.  CO. 

*6i  N  SK=nd  St 
Evwcti.M«M 


THE  CRESSY  SPRAYER 

GIVES  LOWEST  COST  OF  APPLICATION 

There  Isn't  another  spraying  machine  on  the  market  that 
can  bold  a  candle  to  the  low  cost  of  application- that  a 
CRESSY  PILLSBURY  SPRAYER  offers. 
Why?  Well,  first  because  you  waste  no  material  by  burning 
or  uneven  or  Indirect  pressure — there  are  no  pumps  to 
clog  and  so  no  waste  time — the  pipes  are  always  kept  clean 
—and  you  get  maximum  results  through  minimum  effort. 

Plana  are  being  made  (or  neat  yean  road  aariacing. 
Why  not  get  ALL  particular*  of  the  CRESSY  SPRAY  ER  bow  P 


LET  US  PROVE  TO  YOU 
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111  MILK  STREET 


Reliance  Road  Building 
and  Quarry  Equipment 

Only  the  best  materials  for  the  purpose  used  in  their 

construction — fully  guaranteed. 

Wt  carrv   a  Complete  Stock  and  can  make  PROMPT 
SHIPMENTS 
M'rife  for  Catalogue 

I  ni\ri>al  Koatl    Machinery  Co. 

KINGSTON.  N.  Y. 

ENGINEERS  and  MANUFACTURERS 
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Concrete  Lining  for  Cast  Iron 
Tunnel  Shells* 


Steel  forms,  travelers,  and  concreting  operations  in  the  four  runnels  under 
the  East  river,  New  Ydrk.   Difficulty  experienced  in  setting  forms  on  curves 
and  to  provide  for  variations  from  line"  made  in  driving  the  tunnel.   The  con- 
crete lining  was  placed  in  six  successive  operations. 


The  four  double-track  subway  crossings  of  the 
East  river,  New  York,  at  60th  street,  at  14th 
street,  at  Old  Slip  and  at  Whitehall  street,  in- 
volved the  construction  of  about  01,100  linear 
feet  of  single-track  tunnels,  including  17,500  feet 
of  cast  Iron  tubes  driven  by  the  shield  method 
under  the  river  bed  and  adjacent  to  it  which, 
after  completion,  were  lined  with  concrete  having, 
in  the  arch,  an  average  thickness  of  about  14 
Inches,  and  extendihg  about  6  inches  beyond  the 
projecting  ribs  of  the  cast 
iron  segments. 

The  circular  inner  surface 
of  the  arch  concrete  has  id 
general  a  diameter  of  about 
15  feet.  Below  the  spring- 
ing line  the  horizontal  clear 
width  of  the  finished  tunnel 
is  diminished  by  the  con- 
struction of  the  duct  benches 
which  in  cross-section  have 
rectangular  offsets  extending 
down  with  vertical  faces  to 
the  horizontal  invert  con- 
crete on  which  the  track  is 
laid. 

The  total  concrete  in- 
volved in  the  tunnel  lining 
amounts  to  a  little  more  than 
two  cubic  yards  per  linear 
foot  of  single  track,  and  is 
nominally,  as  stated  in  the 
previous  article,  propor- 
tioned 1:2:4  of  cement,  sand 
and  gravel  up  to  >S-inch  di- 
ameter It  was  mixed  in 
drum  machines  located  at 
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the  feet  of  the  shafts  and,  excepting  a  small 
quantity  handled  by  the  pneumatic  conveyor  sys- 
tem, was  delivered  by  dump  cars  drawn  by  elec- 
tric mine  locomotives  to  the  points  where  used. 

ADJUSTMENT  OP  FORMS 

One  of  the  most  essential  functions  of  the  con- 
crete lining  was  to  provide  additional  insulation 
fof  the  third  rail,  which  required  a  minimum  of 
at  least  1  inch  and  preferably  2  inches  of  cover- 
ing. Owing  to  the  impos- 
sibility of  driving  the  tunnel, 
in  shield  excavation,  with  ex- 
act accuracy,  the  alignment 
of  the  cast  iron  lining  varied 
somewhat  and  difficulty  was 
experienced,  on  the  sharp 
curves,  in  setting  the  forms 
so  as  to  overcome  the  irreg- 
ularities, clear  all  of  the  pro- 
jections and  give  a  sufficient 
body  of  concrete  to  properly 
enclose  the  projecting  ribs 
of  the  cylindrical  segments 
and  the  angle  of  the  duct 
banks.  The  rigidity  of  the 
heavy  forms  made  it  difficult 
to  spring  then,,  and  the  entire 
length  had  to  be  adjusted, 
causing  more  labor  and  delay 
than  would  have  been  the 
case  with  a  flexible  construc- 
tion more  easily  adapted  to 
local  variations. 

On  tangents  the  variation.- 
were  overcome  in  some  cases 
by  raising  the  entire  traveler 
or  by  shifting  the  tracks, 
and   in    some   casts  slight 
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changes  of  alignment  were  found  necessary.  After 
they  had  been  made,  the  forms  were  adjusted 
without  difficulty  except  on  the  curves  of  2/5-feet 
and  300-feet  radius,  where  special  forms.  20  feci 
long,  were  made  curved  to  the  required  radius. 
Before  these  were  provided  considerable  difficulty 
had  been  experienced  in  trying  to  force  the  regu- 
lar forms  into  position  by  wedging,  jacking  and 
other  difficult  operations. 

Wherever  there  was  any  eccentricity  between 
the  forms  and  the  lining,  the  reduced  clearance 
on  one  side  impaired  the  efficiency  nf  spading  and 
made  it  metre  difficult  to  insure  maximum  density 
of  concrete  and  particularly  hard  to  force  the 
concrete  up  against  the  stiffening  ribs  and  flanges 
of  the  cast-iron  segment,  where  some  voids  oc- 
curred that  were  subsequently  filled  with  grout. 

COHGMETlNfl  OltRATluN5 

The  concrete  lining  was  placed  in  six  successive 
operations,  as  shown  in  the  cross  section,  which, 
although  for  a  tunnel  in  rock  without  cast  iron 
lining,  gives  the  correct  method  of  placing  trie 
concrete  in  all  tunnels  of  thi-  work;  the  limits  of 
the  courses :  and  the  order  of  the  operations  in- 
dicated by  the  joint  marks  and  by  the  sequence  of 
the  numerals.  The  drawing  is  also  of  interest  in 
that  it  shows  the  special  lead  sheet  introduced  at 
all  expansion  joints.  25  feet  apart,  to  prevent  the 
possibility  of  leakage  through  the  construction 
joints. 

Concrete  for  the  invert,  with  a  horizontal  upper 
surface  about  6  feet  wide  and  depth  of  about  19 
inches  at  the  center  point,  was,  in  the  first  oper- 
ation, dumped  in  position  in  the  bottom  of  the 
tunnel  without  forms  ami  the  upper  surface  was 
screeded  to  a  horizontal  in  lengths  of  about  100 
feet  by  15-man  gangs  advancing  about  SO  feet  per 
eight-hour  shift. 

In  the  second  operation,  sections  number  2  <>n 
opposite  sides  of  the  tunnel,  called  the- aprons, 
were  made  in  light  wooden  forms  through  which 
the  concrete  was  delivered  from  cars  operating 
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on  the  preliminary  high  level  track.  When  this 
concrete  was  several  days  old  the  24-inch  service 
track,  on  which  spoil  and  materials  were  handled 
by  electric  mine  locomotives,  was  laid  on  the  cen- 
ter line  of  the  invert  and  a  6-foot  track  was  laid 
there  concentric  with  it,  on  which  were  operated 
the  travelers  from  which  the  concrete  was  deliv- 
ered for  the  remainder  of  the  lining,  which  was 
built  in  Blaw  steel  forms. 

The  concrete  for  the  second  courses  was  depos- 
ited behind  wooden  forms  made  in  short  sections 
that  could  easily  be  lifted  by  hand.  The  hori- 
zontal lagging  boards  were  nailed  to  vertical  ribs 
about  12  inches  apart  that  were  notched  at  the 
lower  ends  to  offset  the  apron  course  and  were 
fastened  to  top  and  bottom  longitudinal  pieces 
against  which  inclined  braces  were  set,  holding 
them  in  place  and  still  giving  clearance  for  the 
tunnel  cars  and  locomotives. 

In  the  third  operation,  the  duct  benches  were 
built  up  to  about  4  feet  above  the  top  of  the  in- 
vert and  to  the  bottom  of  the  duct  tiles. 

In  the  fourth  operation  the  duct  tiles  were  laid 
in  cement  mortar,  with  slightly  different  arrange- 
ment on  opposite  sides  of  the  tunnel. 

In  the  fifth  operation,  the  banks  of  duct  tiles 
were  enclosed  in  concrete  which  protected  the 
tops  with  a  horizontal  surface  forming  a  narrow- 
sidewalk  and  was  continued  up  above  it  3  feet  at 
a  curved  side  wall  reaching  to  the  spring  line.  The 
steel  forms  in  which  this  course  was  concreted 
were  stiffened  by  wide  vertical  transverse  plates, 
making  a  frame-work  suspended  from  the  over- 
hanging caps  of  the  traveler  and  adjustable  by 
turubuckle  struts  by  which  they  were  moved  out 
horizontally  to  the  required  position  for  receiving 
the  concrete,  or  were  withdrawn  transversely 
from  it.  thus  stripping  the  forms  from  it  after  it 
had  set. 

In  the  sixth  operation  the  arch  concrete  was 
shoveled  into  place  between  the  permanent  cast 
iron  lining  and  the  semi-cylindrical  steel  forms, 
which  consisted  of  curved  plates  put  in  position 
from  the  bottom  up  as  the  work  ad- 
vanced and  supported  on  transverse 
steel  ribs  braced  together  to  form 
units  20  feet  long.  These  units  were 
supported  at  the  ends  and  at  inter- 
mediate points  on  the  transverse 
caps  of  the  traveler  and  were  set  to 
receive  the  concrete  or  stripped  from 
it  by  the  adjustments  in  .  the  sup- 
ports. Usually  five  units  were  used 
together  for  the  construction  of  100- 
foot  lengths  of  lining,  which  were 
concreted  by  a  15-man  gang  in  from 
two  to  three  eight-hour  shifts. 

The  form  travelers  were  built 
with  several  bents  of  vertical  posts 
framed  to  top  and  bottom  longitu- 
dinal sills  and  carried,  in  each  bent, 
horizontal  transverse  caps  that  over- 
hung at  each  end  ai:d  supported  the 
working  platform  or  the  concrete 
forms  or  both.  Between  the  vertical 
posts  and  under  (he  caps,  there  was 


Digitized  by  Google 


NoVKMBKK  20,  1920 


PUBLIC  WORKS 


473 


sufficient  clearance  for  the  material  cars  Mid 
locomotives  handling  the  spoil,  Concrete  and  Other 
supplies  and  materials,  thus  enabling  the  com 
ing  to  be  carried  on  without  obstructing  other 
tunnel  operations. 


Lake  Michigan  to  Gulf  of  Mexico  l>y  \\  ater 

Among  the  many  projects  for  canal  construc- 
tion being  advocated  in  all  parts  of  the  country, 
one  of  the  more  ambitious  ones  is  that  of  link 
the  Gulf  of  Mexico  with  Lake  Michigan  by  n* 
of  the  Mississippi  and  Illinois  rivers,  supple- 
mented by  river  improvements  and  caitaU 
last  link  in  the  chain  of  the  canals  and  river  to*  ks 
necessary  to  complete  this  project  has  now  I 
contracted  for,  this  being  the  locks  at  M  ai  sulk  s, 
Illinois. 
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New  Sewage  Treatment  Plant  of  Okmulgee 


By  A.  H.  Kindrick* 


This  is  the  first  plant  to  be  constructed  and  operated  under  the  new  sanitary 
law  of  Oklahoma.  It  consists  of  a  pumping  plant,  Imhoff  tanks,  dosing  tank, 
sprinkling  filter,  and  sludgs  beds  for  a  million  gallons  a  day. 


The  rapid  growth  of  cities  and  towns  in  Okla- 
homa, where  the  provisions  for  sewage  disposal 
have  not  kept  pace  with  the  increase  in  popula- 
tion, is  causing  serious  pollution  of  the  water 
courses  in  the  state. 

According  to  the  report  of  J.  VV.  Kvans,  former 
engineer  for  the  State  Hoard  of  Health,  sixty- 
three  out  of  one  hundred  and  ten  sewer  systems 
had  at  one  time  been  provided  with  some  kind 
of  a  treatment  plant.  Very  few  of  the  plants, 
however,  were  capable  of  producing  good  results 
and  many  of  them  were  abandoned  after  a  brief 
period. 

At  the  present  time,  judging  from  reports  and 
from  the  writer's  own  observation.  90  per  cent  of 
the  sewage,  from  a  connected  population  of  over 
one-half  million,  is  discharged  into  the  streams 
either  directly  or  after  passing  through  a  treat- 
ment plant,  which,  to  quote  Mr.  Kvans,  "does  not 
do  the  sewage  much  harm." 

Sanitary  Laws.  In  1917  the  State  Legislature 
of  Oklahoma  passed  "An  act  to  preserve  the  pur- 
ity of  the  waters  of  the  state."  By  the  provisions 
of  this  act,  all  plans  for  sewer  systems  and  sew- 
age disposal  plants  thereafter  constructed  must 
have  the  approval  of  the  engineer  of  the  State 
Board  of  Health. 

Okmulgee  is  the  first  city  in  the  state  to  com- 
plete and  put  in  operation  a  sewage  treatment 
plant  in  compliance  with  the  new  law. 

•KuprrvlsinK  Knnlne«I  of  Hurn.i  A  McDonnell  KriKlrx-.r  • 
Inx  Company 


History  of  Okmulgee  Improvements.  The  his- 
tory of  sewer  improvements  in  Okmulgee,  until 
the  beginning  of  the  new  work,  is  typical  of  other 
towns  throughout  the  state. 

Okmulgee,  with  a  population  of  17,430,  lies  in  a 
valley  drained  by  Okmulgee  creek,  which  flows 
south  through  the  center  of  the  town  and  empties 
into  Deep  Fork  of  the  Canadian  river.  As  early 
as  1904.  Okmulgee,  then  a  town  of  about  2,000  in- 
habitants, built  water  works  and  sewers  and  con- 
structed a  septic  tank  some  distance  beyond  the 
town  limits.  Both  the  water  and  sewer  systems 
were  extended  from  time  to  time  until  ^he  town 
grew  out  and  around  the  site  of  the  septic  tank, 
which  became  filled  with  sludge  and  was  aban- 
doned. An  outfall  sewer  about  three  miles  in 
length  was  then  laid  to  carry  the  sewage  to  Deep 
Fork.  This  sewer,  a  12-inch  pipe,  with  the  influx 
of  population  due  to  the  oil  industry,  was  soon 
overloaded.     Sewage  from  the  overloaded  out- 
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fall  was  flowing  into  the  creek  within  the  city 
limits  and  other  outfalls  were  discharging  just 
outside  the  lower  part  of  the  town  at  the  time 
the  new  improvements  were  begun.  After  se- 
curing the  approval  of  the  engineer  of  the  State 
Board  of  Health  to  the  plans  and  specifications, 
contracts  were  let  in  September,  1916. 

NEW  SEWERAGE  SYSTEM 

The  principal  feature  of  the  sewer  extensions 
is  an  intercepting  sewer  of  twenty-one-inch  pipe 
and  smaller  sizes  to  collect  the  sewage  from  the 
overloaded  old  system  and  provide  drainage  for 
new  mains ;  and  a  new  outfall  twenty-four  inches 
in  diameter.  There  are  at  present  thirty-five  miles 
of  main  and  lateral  sewers  connected  to  this  out- 
fall. The  grade  of  the  outfall  is  0.12  per  cent,  but 
even  this  light  grade  is  greater  than  the  fall  of 
the  creek.  It  is,  therefore,  necessary  to  raise  the 
sewage  by  pumping  in  order  to  carry  it  through 
the  treatment  plant  and  discharge  the  effluent 
into  the  natural  drainage. 

The  plant  site  consists  of  six  airtl  one-half  acres 
of  level  ground  on  the  bank  of  Okmulgee  creek 
about  one  and  one-half  miles  out  of  town. 

Pumping  Station.  The  pumping  station  is  a 
brick  superstructure  over  a  reinforced  concrete 
pit.  The  building  is  19  feet  wide  by  25  feet  4 
inches  long;  the  pit  is  divided  longitudinally  by 
a  water-tight  wall  into  a  screen  chamber  and  a 
dry  pump  pit.  The  sewage  enters  the  screen 
chamber  seven  feet  below  the  natural  ground 
level,  where  it  passes  through  an  inclined  bar 
screen  with  f^-inch  openings.  There  are  three 
vertical  centrifugal  pumps  each  with  a  capacity 
of  five  hundred  gallons  per  minute.  One  pump 
operates  continuously  through  the  night:  two  are 
in  use  during  the  day  and  a  third  is  in  reserve 
or  used  during  unusually  heavy  flows.  Each 
pump  is  driven  by  a  seven  and  one-half  h.  p.  motor 
set  in  the  motor  room  above  the  pit.  The  mo- 
tors arc  automatically  started  and  stopped  by 
electric  switches  operated  by  floats  in  the  screen 
chamber. 

Imhoff  Tanks.  The  pumps  lift  the  sewage  into 
two  Imhoff  tanks  where  the  normal  sewage  level 
is  twelve  feet  above  the  original  ground  surface. 
The  two  tanks  are  built  side  by  side  as  one  rect- 
angular concrete  structure  37  feet  2  inches  wide 
by  73  feet  6  inches  long,  outside  dimensions,  and 
26  feet  from  the  lop  of  the  gas  vents  to  the  bottom 
of  the  hoppers.    The  outside  walls  are  vertical 
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down  to  the  sludge  hopper  and  are  of  the  buttress 
type.  The  tanks  are  each  17  feet  6  inches  by  72 
feet,  inside,  and  the  sewage  depth  is  22  feet.  Each 
lank  is  divided,  lengthwise,  into  two  settling  com- 
partments, over  a  common  sludge  chamber,  with 
a  6-inch  slot  between  the  overlapping  sloping 
walls.  A  continuous  gas  vent  2  feet  wide  is  left 
between  the  settling  compartments  and  one  foot 
wide  between  the  settling  compartments  and  the 
tank  walls.  For  the  convenience  of  the  operator, 
walks  are  built  on  top  of  the  division  wall  and 
also  on  each  side  of  the  central  gas  vent  in  each 
tank. 

The  two  tanks  have  a  combined  settling  capac- 
ity of  97,000  gallons  and  a  sludge  capacity  of 
14,000  cubic  feet.  The  tanks  are  designed  to  treat 
1,000,000  gallons  per  day  with  a  detention  period 
of  two  hours.  The  tanks  arc  arranged  for  either 
direct  or  reverse  flow,  suitable  stop  boards  being 
provided  in  the  channels  and  removable  plates  in 
the  inlet  (or  outlet)  weirs.  Scum  walls  extend- 
ing eighteen  inches  below  the  sewage  level  are 
set  two  feet  inside  the  tanks  across  each  end. 

Sludge  Beds.  Two  sludge  beds,  each  40  feet 
by  80  feet,  are  located  one  on  each  side  of  the 
Imhoff  tanks,  with  space  for  future  extensions. 
The  sludge  bed  construction  consists  of  low  con- 
crete walls  within  which  is  a  level  bed  of  sand  six 
inches  thick  underlaid  with  drain  tile  bedded  in 
gravel. 

Dosing  Tank.  The  effluent  from  the  Imhoff 
tanks  flows  to  a  hopper-shaped  dosing  tank 
equipped  with  an  eightccn-inch  siphon,  set  for 
discharging  when  the  effluent  level  is  within  three 
inches  of  the  sewage  level  in  the  Imhoff  tank 
and  has  a  draw-down  of  five  feet. 

Sprinkling  Filter.  The  filters  are  designed  for 
a  flow  of  three-quarter  million  gallons  per  day  to 
operate  at  a  rate  of  two  and  one-half  million  gal- 
lons per  acre  per  day.  The  maximum  head  on 
the  nozzles  at  siphon  discharge  is  eight  feet  and 
the  minimum  is  three  feet.  The  filter  bed  is  com- 
posed of  the  very  hard  and  non-impervious  Joplin 
flint,  )4  inch  to  2x/i  inches  in  size  and  averaging 
5}i  feet  in  depth.  The  undcrdrain  system  is  6- 
incfa  split  tile  laid  open  side  down  in  parallel  rows 
ten  inches  apart  on  a  concrete  floor  which  slopes 
to  the  main  drains.  The  main  drains  arc  gutters 
of  15-inch  split  tile.    Vent  chambers  are  con- 
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structed  at  the  ends  of  the  tile  drains.  Eight-inch 
sewer  pipe  risers  reach  from  the  vent  chambers  to 
above  the  filter  walls,  with  elbows  turned  to  catch 
the  breeze  from  any  point  of  the  compass. 

Care  and  Operation.  Unlike  many  towns,  Ok- 
mulgee is  prepared  to  protect  and  care  for  its  in- 
vestment. The  grounds  have  been  fenced  with  a 
high  and  strong  woven  wire  fence.  The  embank- 
ments have  been  sodded  with  Bermuda  grass,  and 
an  operator  is  employed  to  give  the  plant  constant 
attention. 

Some  trouble  was  experienced  at  the  outset 
in  the  operation  of  the  pumping  plant  due  to  stop- 
page of  the  screens  on  the  suction  pipes.  This 
stoppage  was  found  to  be  caused  by  cotton  waste 
from  garages  and  machine  shops.  An  auxiliary 
screen  was  put  in  outside  the  building  where  the 
coarser  refuse  is  disposed  of.  The  operator  now 
has  little  difficulty,  after  cleaning  both  bar 
screens,  in  keeping  the  suction  lines  clear. 

Foaming  over  in  the  gas  vents  in  the  Imhoff 
tanks  occurred  once,  but  after  thoroughly  break- 
ing up  the  scum  and  reversing  the  flow  it  stopped 
and  has  given  no  further  trouble. 

The  Plant  is  producing  a  very  clear  and  stable 
effluent  and  there  is  no  offensive  odor  in  its  vi- 
cinity. 

The  operation  of  the  plant  is  under  the  direc- 
tion of  T.  P.  Paxton,  Assoc.  M.  Am.  Soc.  C.  E., 
commissioner  of  public  works  of  the  city  of  Ok- 
mulgee. 

The  plant  was  designed  and  construction  su- 
pervised by  Burns  &  McDonnell  Engineering 
Company  of  Kansas  City,  Mo. 


Mosquito  Extermination  at  Greenville,  Texas 

The  city  of  Greenville  on  September  24  passed 
an  ordinance  declaring  mosquitoes  and  the  breed- 
ing of  them  a  nuisance  and  fixing  penalties  for 
certain  specified  offences  in  connection  with  the 
breeding  of  mosquitoes.  Because  of  the  annoy- 
ance and  danger  created  by  the  mosquito,  the 
council  passed  this  as  an  emergency  measure,  to 
take  effect  immediately  upon  its  passage. 

The  ordinance  creates  a  mosquito  district, 
which  includes  all  of  the  city  and  for  a  distance  of 
5,000  feet  beyond  the  corporate  limits.  It  defines 
as  a  mosquito  breeding  or  propagation  place  any 
collection  of  water  in  which  mosquito  eggs  are 
laid  or  deposited,  mosquito  larvae  or  mosquitoes 
are  grown  and  developed,  including  "any  can, 
vessel,  barrel,  gutter,  ditch,  basement,  pool,  reser- 
voir, cistern,  low  place,  hole,  sewer  or  anything 
or  place  holding  water  where  mosquito  eggs  arc 
or  may  be  laid  or  deposited."  Any  such  places 
are  declared  to  be  a  nuisance  and  it  is  made  un- 
lawful for  any  person  owning,  occupying  or  in 
charge  of  any  premises  in  the  district  to  permit 
such  breeding  places  to  exist.  Proper  means  and 
precautions  must  be  taken  to  prevent  such  breed- 
ing and  it  is  unlawful  for  owners  of  such  prop- 
erty to  fail  to  destroy  all  mosouito  eggs  and  lar- 
vae on  his  premises.    Wire  screening  of  not  to 


exceed  16-mesh  must  be  placed  on  openings  to 
cisterns,  including  gutter  openings,  on  water  bar- 
rels, vessels  or  conductors  which  hold  water. 
Owners  must  cut  and  destroy  all  weeds  or  other 
vegetable  matter  about  every  collection  of  water 
on  their  premises  where  mosquito  larvae  can 
hide.  Also  weeds  or  grass  in  which  mosquitoes 
can  hide. 

Other  means  suggested  in  addition  to  screens 
and  cutting  grass  is  to  stock  all  water  in  basins 
or  other  depressions  in  the  ground  with  what  is 
known  as  pot-belly  minnows,  cut  the  grass  along 
the  edges  of  the  water  and  keep  the  surface  of  the 
water  free  from  floating  vegetation.  Where  the 
water  is  not  intended  for  use,  it  must  be  removed 
from  its  container  within  five  days  after  collect- 
ing there  or  the  container  be  filled  with  earth  so 
as  not  to  retain  water;  or  failing  this,  the  water 
shall  be  kept  covered  with  kerosene,  crude  oil  or 
any  other  product  of  petroleum  answering  the 
same  purpose. 

Fines  are  imposed  of  not  less  than  $5  nor  more 
than  $200  for  each  offense,  each  day  being  deemed 
a  separate  offense. 


Street  Work  in  Fitchburg 


Cost  of  cleaning  streets.  Patrolmen,  pick- 
up sweeper  and  motor  flushers  used.  Oil- 
ing streets.  Assessing  sidewalk  costs. 


Last  year  the  street  division  of  the  Department 
of  Public  Works  of  Fitchburg,  Mass.,  owned  and 
maintained  24  horses,  6  new  horses  being  pur- 
chased during  the  year  and  some  of  the  older  ones 
disposed  of.  On  the  basis  of  three  hundred  work- 
ing days  a  year,  the  cost  per  horse  for  hay,  grain, 
straw,  shoeing,  harness  repairs  and  stable  repair 
was  $2.29  per  horse  per  day,  an  increase  from 
$1.26  in  1916,  the  increase  of  82  per  cent  being 
due  to  the  higher  cost  of  labor  and  supplies.  Hired 
double  teams  are  paid  SI  an  hour,  and  it  is  esti- 
mated that,  with  the  cost  of  supplies  and  labor 
as  they  are  now,  it  makes  little  difference  to  the 
department  from  a  financial  point  of  view  whether 
teams  arc  owned  or  hired. ' 

In  his  annual  report,  David  A.  Hartwell,  Com- 
missioner of  Public  Works,  says  that  with  motor 
trucks  much  more  could  undoubtedly  be  accom- 
plished in  some  lines  of  work  than  with  horses, 
but  "with  the  amount  of  snow  to  be  cared  for 
during  a  usual  winter  it  is  probable  that  the  de- 
partment will  never  be  able  to  do  without  horses." 

The  expenditures  for  street  maintenance  dur- 
ing the  year  1919  totaled  $103,144,  of  which  the 
largest  item  was  $22,096  for  street  and  road  re- 
pairs, and  the  next  largest  item  was  $17,965  for 
cleaning  streets.   All  the  other  items  were  under 
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$10,000  each.  Cleaning  streets  includes  the  work 
of  patrol  men  on  the  principal  paved  streets  in  all 
sections  of  the  city,  one  point  so  cleaned  being 
three  miles  from  the  city  hall.  The  collecting  and 
removal  of  leaves  in  the  fall  months  is  a  large 
item  of  cost. 

An  Klgin  motor-driven  pick-up  street  sweeper 
was  purchased  during  the  year,  the  cost  of  which 
was  charged  to  the  street  maintenance  appropri- 
ation. 'The  difficulty  in  securing  a  competent 
operator  who  was  willing  to  stay  hindered  as 
successful  accomplishment  of  results  as  might  be 
possible.  This  machine  does  excellent  work  on 
smooth  pavements  ami  fair  work  on  rough  pave- 
ments. The  early  sweeping  each  morning  of  the 
principal  retail  business  streets  before  much  traf- 
fic started  aided  the  patrolmen  in  keeping  the 
streets  cleaned.*' 

For  some  years  past  a  trolley  street  sprinkler 
and  Husher  was  used  at  a  cost  to  the  city  of  about 
$4,000  a  year.  This  was,  of  course,  limited  to  the 
streets  having  car  tracks  and  was  somewhat  ob- 
jectionable when  there  was  much  traffic  on  the 
street,  and  Mr.  Hartwell  decided  to  discontinue 
this  service  and  instead  use  the  Elgin  sweeper  to 
supplement  the  work  of  the  patrolmen.  This  plan 
has  been  so  satisfactory  that  there  has  been  no 
complaint  from  dust  on  the  paved  streets  even 
though  very  little  water  has  been  used  for 
sprinkling. 

Says  Mr.  Hartwell,  "1  believe  that  the  time  is 
not  very  distant  when  work  of  the  patrolmen  and 
the  Elgin  sweeper  should  be  supplemented  with  a 
motor-driven  il usher.  I  say  supplemented,  for  I 
believe  that  all  street  dirt  so  far  as  possible  should^ 
be  picked  up  from  the  street  surface  and  not 
flushed  into  the  catch  basins.  The  cleaning  of 
catch  basins  is  an  expensive  matter  and  such  work 
should  be  minimized." 

Prior  to  1919.  dust  laying  had  been  paid  for 
partly  by  assessments  levied  on  the  abutters,  but 
last  year  the  council  decided  to  have  all  watering 
and  oiling  done  wholly  at  the  expense  of  the  gen- 
eral public,  and  also  to  eliminate  use  of  water  for 
dust  laying  almost  entirely,  using  oil  instead.  It 
is  concluded  from  the  experience  of  this  city  that 
oil  is  much  preferable  to  water  for  laying  dust ; 
that  making  two  applications  during  an  ordinary 
season  not  only  keeps  the  dust  laid  but  also  is  a 
substantial  aid  in  keeping  streets  in  repair,  as  the 
oil  prevents  a  large  amount  of  the  erosion  in  times 
of  heavv  rain.  Twenty  tank  cars  of  oil  were  pur- 
chased and  applied  during  the  season.  The  total 
cost  of  oiling  was  SlO.oOO. 

Sidewalks  are  constructed  by  the  city  and  one- 
half  the  cost  levied  against  the  abutting  property. 
The  general  policy  last  year  was  to  use  cement 
for  walks  on  streets  where  there  is  little  grade 
and  tar  compound  on  streets  having  steep  grades 
and  also  for  extensions  of  walks  already  built  of 
that  material.  The  sidewalks  are  maintained  bv 
the  city,  the  average  amount  expended  annually 
for  ten  years  preceding  the  war  having  been  $5,- 
500.  Iji  1919,  the  amount  spent  for  this  purpose 
was  $6,431.  but  the  average  amount  for  the  three 
years  previous  had  been  only  $2,400.    Mr.  Hart- 


well advocates  the  spending  of  more  money  in 
keeping  the  sidewalks  in  good  condition,  believing 
that  "it  is  much  better  to  do  a  liheral  amount  of 
work  of  this  nature  as  may  be  needed,  rather  than 
through  neglect  to  be  compelled  to  settle  damage 
claims.  The  money  spent  in  settling  claims  would 
much  better  be  expended  on  sidewalk  repairs  and 
everybody  would  be  more  saisfied." 


State  Sues  Jersey  City  for  Water  Used 

The  Court  of  Errors  and  Appeals  of  New  Jersey 
has  sustained  a  judgment  of  the  Supreme  Court 
for  $22.SX5  obtained  by  the  State  against  Jersey 
City  for  the  use  of  water  between  the  years  1912 
and  191S  in  excess  of  that  which  it  had  a  right  to 
use.  The  city  clainfed  that  it  had  obtained  from 
the  East  Jersey  Water  Company  the  right  to  di- 
vert 50,(XK),(KX)  K.illons  daily  from  the  Rockaway 
river  and  that  therefore  there  could  be  no  recov- 
ery by  the  state  until  it  had  exceeded  that  amount- 
The  court  held,  however,  that  there  had  been  no 
evidence  to  show  that  the  state  had  authorized 
the  East  Jersey  Water  Company  to  divert  this 
amount  and  that  consequently  the  company  could 
not  transfer  that  right  to  the  city.  This  judg- 
ment was  obtained  under  the  act  of  1907,  which 
permitted  the  state  to  impose  a  license  fee  of  not 
less  than  $1  per  million  gallons  of  water  diverted 
by  municipalities  in  excess  of  the  amount  that  was 
being  legally  diverted  at  that  time,  which  amount 
in  the  case  of  Jersey  City  was  said  to  be  38,400,- 
(XK)  gallons  a  day. 

Two  days  after  this  decision,  the  State  Roard 
of  Conservation  and  Development  granted  to  the 
borough  of  Wharton.  X.  J.,  permission  to  divert 
w  ater  from  the  Rockaway  river  for  the  public  sup- 
ply of  the  borough.  The  conditions  made  by  the 
State  Hoard  of  Conservation  were  that  the  bor- 
ough pay  to  the  state  the  license  fee  provided  by 
law  and  that  it  divert  not  more  than  500,000 
gallons  a  day. 


Safety  of  Proposed  Seattle  Reservoir 

Questioned 

The  city  of  Seattle,  Washington,  having  an- 
nounced that  it  proposes  to  construct  a  storage 
reservoir  in  a  park  on  Capital  Hill,  north  of  the 
present  reservoir,  residents  in  the  lands  below 
the  proposed  site  have  begun  court  proceedings 
to  prevent  this  because  of  the  danger  to  life  and 
property  which  they  claim  such  constructio-i 
would  create.  Professor  I.ouis  Carpenter,  of  the 
I'niversity  of  Colorado,  after  examining  the  site, 
testified  that  he  found  on  the  site  of  the  proposed 
reservoir  a  clay  and  gravel  formation  saturated 
with  water  and  giving  abundant  evidences  of 
springs  on  the  hillside:  also  that  there  was  evi- 
dence of  work  of  burrowing  animals.  In  view  of 
these  conditions  he  considered  that  it  would  be 
unsafe  to  construct  the  reservoir  at  the  site  se- 
lected. 
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The  St.  Louis  Sewer  System* 


By  W.  W.  Horner* 


History  of  the  development  of  the  system  during  about  seventy  years.  Pres- 
ent problem  is  relief  of  old  trunk  sewers.    Early  run-off  formulas  are  not 
now  satisfactory.  The  cost  of  sewerage  per  acre  has  been  steadily  decreasing 

for  fifty  years  past. 


.St.  Louis  was  founded  (about  150  years  ago)  on 
a  sloping  hillside,  and  the  early  city  was  only 
about  four  blocks  deep  and  extended  along  the 
river.  Its  rainfall  was  carried  off  in  the  gutters, 
and  was  first  enclosed  in  sewers  across  the  levee, 
which  was  the  scene  of  the  city's  most  important 
development. 

Back  of  this  river  front  slope,  the  present  city 
lies  in  a  scries  of  valleys,  generally  trending  from 
west  to  cast,  and  now  includes  a  large  part  of  the 
River  des  Peres  valley,  which  circles  the  city  on 
the  southwest.  As  the  city  grew  it  spread  west- 
ward up  these  valleys.  1'his  situation  was  ot 
great  advantage  for  the  builders  of  the  earlier 
part  of  our  sewer  system,  as  it  was  only  necessary 
to  sewer  each  valley  to  the  extent  of  the  city's 
development  at  that  time,  and  the  upper  ends  of 
the  valleys  being  always  rural,  presenting  no 
sanitary  problem,  and  yielding  comparatively 
small  storm  floods,  permitted  our  development 
under  almost  ideal  conditions.  Thus  for  nearly 
fifty  years  our  construction  was  a  steady  west- 
wardly  progress,  paralleling  the  growth  of  the 
city,  and  each  additional  mile  of  main  sewer  in- 
dicating distinctly  the  progressive  development 
in  the  art  of  sewer  construction. 

These  early  sewers  were  of  two  kinds — main 
trunk  sewers,  being  built  almost  entirely  of  cut 
stone,  with  some  examples  of  cut  stone  side  walls, 
and  brick  arches.  In  soft  ground,  these  had  tim- 
ber bottoms  of  extraordinary  construction,  in 
some  cases  consisting  of  twelve  by  thirty  inch 
Cottonwood  logs  thirty  feet  long,  laid  side  by- 
side.  The  smaller  sewers  were  at  first  all  built 
of  brick,  generally  of  an  egg  shape  in  the  smallest 
sections,  and  circular  in  the  larger  ones.  The 
minimum  size  of  brick  sewer  was  three  feet  high 
by  two  feet  wide,  ami  the  greater  part  of  our  old 
city,  east  of  Jefferson  a\enue.  had  sewers  of  this 
character,  being  two  by  three  brick  to  the  extreme 
ends.  About  IK/0  some  cement  pipe  was  used, 
in  sizes  from  twelve  to  twenty-four  inches.  This 
was  discontinued  about  1875  in  favor  of  tile  pipe, 
and  the  tile  was  used  in  increasingly  larger  sizes 
up  to  the  present  time,  when  thirty-inch  is  com- 
mon, and  thirty-six  inch  used. 

Eventually,  however,  we  have  had  to  pay  the 
penalty  for  our  earlier  advantage  of  progressive 
construction.  Our  progress  reached  the  heads 
of  the  valleys  and  they  were  completely  occupied. 
They  were  also  completely  sewered,  but  the  sys- 
tems were  not  comprised  in  a  single  engineering 
design  as  we  would  lay  them  out  to-day.  Instead, 
near  the  river  in  each  valley  there  were  old  sewers. 


inadequate  in  size  and  flimsy  in  construction,  and 
at  the  upper  end  modem  sewers  built,  both  as  to 
capacity  and  strength,  according  to  the  best 
standards  that  we  have  been  able  to  develop.  The 
intermediate  construction  represented  the  grad- 
ual progress  0f  tin-  art  of  sewer  design  and  build- 
ing throughout  the  city's  development.  In  the 
central  portion  of  the  city  our  progress  passed 
over  the  ends  of  these  eastern  valleys  into  the 
valley  ot  the  River  des  Peres,  and  without  provid- 
ing any  great  improvement  for  that  stream  itself, 
we  have  sewered  in  detail  much  of  the  River  des 
Peres  valley  out  to  our  western  limits.  In  the 
northwestern  and  southwestern  parts  of  the  city 
our  development  has  now  reached  to  the  city  lim- 
its, and  is  only  now  requiring  the  final  sewering 
of  these  outlying  districts. 

Under  these  circumstances  it  is  obvious  that 
the  great  problem  of  sewer  work  today  is  the  re- 
lief of  the  early  trunk  sewers  and  the  east  ends 
of  the  mains  in  each  valley.  A  studv  of  one  of 
these  systems  would  show  portions'  based  on 
widely  different  theories  of  design,  and  with  the 
personalities  of  many  city  engineers  and  design- 
ers impressed  on  them.  Some  interesting  records 
of  engineering  opinion  along  this  line  arc  pre- 
served in  the  earlv  reports.  In  1852  the  city  en- 
gineer said.  "I  have  constantly  urged  the  reduc- 
tion of  our  common  sewers.  I  regret  to  sec  that 
private  drains  are  generally  made  loo  large,  and 
in  midsummer  I  apprehend  that  thev  wiil  be 
found  unclean.  It  should  be  borne  in  mind  that 
small  sewers  are  stronger,  cheaper,  and  more 
likely  to  keep  clean.  It  is  true  thev  might  be 
made  too  small,  but  we  have  in  no  "instance  so 
reduced  the  dimensions  as  to  come  below  ample 
capacity.  1  have  much  reduced  the  size  of  the 
Seventh  street  sewer,  but  not  until  I  had  care- 
fully observed  the  quantity  of  water  and  calcu- 
lated the  capacity  of  a  sewer  requisite  to  issue 
such  a  flood."  He  then  goes  on  to  explain  at 
length  the  mathematical  formula  resulting  from 
the  studv  of  the  mechanics  of  flow.  He  ends  by 
saying  that  "public  anxiety  may  therefore  rest 
assured  that  if  sewers  fail  it  will  not  be  in  conse- 
quence of  their  being  made  too  small."  It  is  in- 
teresting to  note,  however,  that  the  engineer 
failed  to  visualize  the  city  which  was  ultimately 
to  be  served,  and  most  of  his  sewers  have  now 
from  thirty  to  forty  per  cent  of  the  required  ea- 
rache. 
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During  a  later  development,  Mr.  Robert  Moore 
evolved  a  new  table  for  sewer  design,  in  which  the 
sewers  were  to  carry  off  one  inch  of  water  per 
hour,  and  at  no  time  to  run  over  three-fourths 
full.  He  says,  "This  is  equal  to  a  natural  rainfall 
of  two  to  three  inches  per  hour,  depending  upon 
the  declivity  and  the  character  of  the  soil."  Com- 
pare this  with  our  present  design,  providing  for 
a  runoff  of  from  two  to  three  inches  an  hour. 

At  a  still  later  datv,  Mr.  Robert  McMath  made 
careful  gauging*  of  the  flow  of  the  St.  Louis  sew- 
ers, and  developed  the  now  famous  "McMath 
Formula,"  which  represented  a  great  advance  in 
sewer  engineering,  but  which  we  have  again  been 
forced  to  discard  in  favor  of  the  more  satisfactory 
"Rational  Method." 

About  1885  the  overcharge  of  the  early  sewers 
began  to  cause  serious  damage,  and  supplemental 
sewers  were  built  in  what  is  now  the  business 
district.  In  1900  and  in  1904  enlargements  of 
the  two  main  valley  sewers,  that  is,  the  Mill 
creek  and  the  Rocky  branch,  were  carried  out, 
but  gave  only  temporary  relief,  and  in  1910  and 
1914  paralleling  sewers  were  constructed  lo  bring 
the  total  main  trunk  capacity  Up  to  the  amount 
required  under  modern  conditions. 

In  all  of  this  later  work  there  has  also  been  a 
general  change  in  the  character  of  the  materials 
of  construction,  concrete  and  reinforced  concrete 
coming  into  use  for  large  sections,  making  pos- 
sible the  carrying  out  of  great  projects  at  half  the 
cost  of  the  old  massive  masonry  structures.  The 
reinforced  concrete  sewers  of  the  Harlem  Creek 
system  were  probably  the  first  extremely  large 
-ewers  in  the  country,  and  the  Harlem  system, 
.is  a  whole,  probably  still  stands  as  the  largest 
single  reinforced  concrete  sewer,  its  sizes  being 
irom  twenty-nine  feet  in  horizontal  diameter  down 
to  twelve,  and  the  total  length  of  the  system  in 
excess  of  seven  miles. 

The  sewer  problem  in  St.  Louis,  while  compli- 
cated in  detail,  is  fortunate  in  the  absence  of  any 
disposal  problem.  The  low  water  flow  of  the 
Mississippi  river  is  forty  thousand  cubic  feet  pei 
second,  or  over  fifty  cubic  feet  per  second  for  each 
thousand  of  population  at  present  The  problem 
therefore,  is  one  of  handling  enormous  amount? 
of  storm  water,  and  of  carrying  the  sewage  in  the 
same  conduits  without  creating  offence.  This  can 
be  appreciated  from  the  capacities  of  the  Harlem 
creek  sewer  and  of  the  relieved  Mill  creek  sewer, 
which  in  each  valley  will  carry  five  thousand  cubic 
feet  per  second.  At  the  present  time  we  are  ask- 
ing for  funds  to  continue  the  enlargement  of  the 
earlier  sewers,  and  to  replace  some  of  the  original 
brick  sewers  which  are  now  in  dangerous  condi- 
tion. A  bond  issue  of  two  and  a  half  million  for 
this  purpose  failed  to  carry  this  year  by  a  very- 
small  margin,  and  undoubtedly  an  issue  for  a 
larger  amount  will  be  voted  shortly. 

Our  problem  of  sanitation  of  the  River  des 
Peres  vallev  is  the  largest  and  most  complicated 
which  we  have  yet  had  to  solve,  and  any  satisfac- 
torv  solution  involves  very  great  expenditures. 
The  flow  of  this  stream  in  full  flood  exceeds  the 
low  water  flow  of  the  Mississippi  river,  and  por- 


tions of  the  stream,  which  it  seems  necessary  to 
carry  in  conduit,  will  have  a  flood  flow  of  fully 
ten  thousand  feet  per  second.  The  plans  for  the 
work  arc  complete  and  work  will  undoubtedly  be 
beguti  in  the  next  three  years.  The  estimated 
cost  of  the  whole  project  is  $14,000,000. 

The  cost  of  our  sewers  has  from  the  beginning 
been  divided  between  the  general  public  funds  in 
the  construction  of  public  sewers,  and  the  indU 
vidual  property  holders  in  assessment  by  special 
tax.  District  sewers  were  paid  for  by  bond  issue 
guaranteed  by  the  city,  and  refunded  from  the 
special  annual  tax,  not  exceeding  fifty  cents  on 
the  hundred  dollar  valuation.  At  a  later  date  this 
was  amended,  and  special  tax  bills  for  the  full 
amount  of  the  contract  were  issued  to  the  con- 
tractor for  collection.  This  latter  system  con- 
tinues today,  and  while  it  absolves  the  city  from 
any  responsibility  in  its  payment,  it  also  makes 
the  issue  of  tax  bills  particularly  liable  to  contest 
and  litigation,  and  their  value  has,  therefore,  con- 
siderably depreciated.  A  return  to  the  earlier 
system,  or  of  special  tax  bonds,  would  be  an 
advantage. 

The  growth  of  the  system,  together  with  its 
cost,  is  shown  in  the  following  table.  Of  the  area 
within  the  present  city  limits,  64  per  cent  is  now 
completely  sewered,  and  an  additional  12  per 
cent  is  provided  with  main  sewers.  Of  the  23  per 
cent  unsewered,  about  5  per  cent  is  in  parks,  so 
it  will  be  seen  that  the  city  is  in  a  very  satisfac- 
tory sanitary  condition,  our  one  great  problem,  as 
mentioned  before,  being  the  sanitation  of  the 
River  des  Peres  valley. 

Of  the  total  cost  of  the  sewer  system  to  date 
31  per  cent  has  been  paid  from  public  funds,  and 
the  remainder  taxed  directly  against  the  property. 


TABLE  I. 


Year 

Acres 

Miles 

1855 

400 

18 

1877 

3720 

180 

1899 

11,530 

487 

1920 

2:»,?<x> 

878 

Cost 
$925,000 
$5,185,000 
$9,348,400 
$23,512,000 


Cost  per  acre 
1310 
1390 
802 


The  figures  of  cost  per  acre  for  sewerage  are  in- 
teresting in  showing  a  steady  decrease  through- 
out the  seventy  years  of  the  system's  existence. 
The  value  for  1877,  $1,390  per  acre,  is  probably  un- 
balanced, due  to  the  fact  that  it  came  at  the  end 
of  a  period  of  very  heavy  main  sewer  constxuc- 
tion.  with  a  comparatively  small  acreage  charge- 
able. Of  the  cost  of  the  system  to  date,  that  is, 
$23,512,000,  nearly  five  million  dollars  is  charge- 
able to  relief  sewers,  with  which  there  was  no 
corresponding  additional  acreage.  If  no  relief 
sewers  had  been  built,  the  cost  per  acre  would 
now  average  less  than  $800.  This  simply  means 
that  with  the  demand  for  increased  service,  with 
the  provision  of  greater  capacities  and  more 
closely  built  areas,  we  have  still  been  able  to  de- 
crease our  unit  cost  by  the  introduction  of  mod- 
ern economical  methods.  These  decreases  are  un- 
doubtedly due  primarily  to  the  use  of  mechanical 
excavators,  to  the  introduction  of  reinforced  con- 
crete in  large  sewers,  and  to  the  decrease,  up  to 
1916,  in  the  cost  of  factory  made  materials. 
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Water  Supply  for  Private  Land  Development 

A  proposition  has  been  made  to  the  city  council 
of  W  ilmington,  X.  C.  by  a  land  development 
company,  that  the  company  lav  a  distribution  sys- 
tem through  its  prooerty.  to  be  connected  to  th  • 
city  mains,  and  that  the  city  collect  the  lawful 
water  rates  and  turn  them  over  semi  annually  to 
the  company  until  it  has  been  reimbursed  for  the 
expense  of  constructing  the  system.  Tn  other 
words,  the  company  would  furnish  the  funds  for 
laving  the  mains,  and  the  city  would  purchase 
them  by  turning  over  to  the  company  the  water 
rents  collected  from  the  consumers  along  such 
mains. 

This  is  a  variation  from  the  method  which  \yc 
believe  is  more  common  of  having  the  mains  laid 
by  the  city  or  water  company,  a  certain  annual 
percentage  of  the  cost  of  such  construction  being 
guaranteed  bv  the  development  company,  which 
would  furnish  the  balance,  if  any,  between  such 
annual  rate  and  the  regular  water  rates  collected. 


Hydro-Electric  Power  in  Canada 

Reference  was  made  in  a  previous  issue  of 
PUBLIC  WORKS  to  the  attention  being  paid 
to  the  development  of  hydroelectric  power  in 
France  and  England  as  well  as  in  this  country. 
A  recent  report  from  Canada  states  that  that 
countrv  possesses  the  greatest  per  capita  water 
power  development  of  anv  in  the  world  except 
Norway,  having  19,500,000  horse  power  available, 
with  a  per  capita  development  of  0.2o  h.  p..  as 
compared  w  ith  0.54  h.  p.  for  Norway  and  0.07  h.  p. 
for  the  United  States. 

In  general.  Canadian  water  powers  are  applied 
to  three  uses-  municipal  purposes,  manufacture  of 
pulp  and  paper,  and  electro  chemical  and  similar 
processes.  Of  the  developed  water  power  about 
78  per  cent  is  used  for  municipal,  14  for  pulp  and 
paper  and  8  for  electro  chemical  or  similar  proc- 
esses. 


Locks  and  Dams  for  Sacramento  Valley 

The  Sacramento  Valley  Development  Associa- 
tion has  decided  to  ask  Congress  to  investigate  the 
project  of  building  canals  and  dams  on  the  lower 
Sacramento  river  to  serve  three  or  more  purposes, 
namclv.  to  conserve  and  store  water  for  irriga- 
tion, to  prevent  the  tidal  hacking  up  of  salt  water 
to  points  where  the  stream  is  used  for  irrigation 
purposes,  and  to  improve  the  navigation  possibili- 
ties of  the  river. 

Captain  K.  S.  larvis.  United  States  Army,  sug- 
gested either  a  barrier  across  the  Carquinez 
straits,  or  a  dam  across  the  bay  from  Fort  Rich- 
mond estimating  that  the  former  would  cost 
about  $15,000,000.  and  would  make  it  possible  to 
store  800.000  acre-feet  of  water.  All  of  those  in- 
terested in  the  commerce  and  agriculture  of  this 
valU  v  seem  to  agree  that  something  is  needed  to 
improve  both  navigation  and  irrigation  conditions, 
and  the  general  scheme  outlined  seems  to  be  the 


most  feasible  otic  suggested.  The  scheme  is  a 
large  one  how  ever  and  will  probably  have  to  make 
progress  somewhat  slowly. 

Reference  has  previously  been  made  to  a  propo- 
sition by  Robert  R.  Marshall  that  the  state  legis- 
lature appropriate  a  half  million  dollars  for  a 
preliminary  survey  and  investigation  of  the  water 
courses  of  the  state  with  a  view  to  formulating  a 
fundamental  state  plan  of  water  storage  and  dis- 
tribution, which  we  believe  is  intended  to  include 
the  Sacramento  valley  improvement  above  re- 
ferred to. 


Snow  Plows  for  Massachusetts  Roads 

The  highway  division  of  the  Massachusetts  De- 
partment of  Public  Works,  w  hich  will  have  charge 
of  keeping  open  the  highways  of  the  state  during 
the  coming  winter,  has  put  it  up  to  the  truck 
owners  to  co-operate  with  the  department  if  they 
w  ish  to  be  able  to  use  the  roads  continuously  dur- 
ing the  snowy  season.  The  department  has  pur- 
chased 00  snow  plows  for  use  with  heavy  trucks 
and  has  secured  fittings  for  attaching  these  plows 
to  trucks  of  several  different  makes,  but  it  looks 
to  truck  owners  and  freight  shippers  to  operate 
the  plows.  The  legislature  appropriated  $50,000 
to  the  department  for  keeping  open  the  roads, 
ami  it  is  apparent  that  this  sum  is  by  no  means 
sufficient  for  furnishing  and  operating  the  trucks 
required  for  this  work. 

Tn  addition  to  furnishing  the  plows,  the  state 
department  will  provide  engineers  to  assist  in  ar- 
ranging the  work  and  supervising  it  when  the  ac- 
tual plowing  begins.  Commissioner  Cole  has 
asked  the  truck  users  and  owners  oi  the  state  to 
notify  him  how  many  trucks  they  are  prepared  to 
supply  for  this  purpose.  Unless  this  is  done  and 
trucks  are  definitely  assigned  for  each  section  of 
road  beforehand  and  prepared  to  have  the  plows 
adjusted  to  them  on  short  notice,  there  will  be 
confusion  when  the  snow  arrives  which  must  re- 
sult in  delay  and  probably  greatly  increase  the 
difficulty  of  the  work. 


Missouri  Good  Roads  Campaign 

A  caravan  of  army  and  navy  trucks  is  touring 
Missouri  with  speakers  that  are  urging  the  pro- 
posed $1)0.000.000  State  bond  issue  for  the  con- 
struction of  6,000  miles  of  hard  surface  road 
without  affecting  taxes.  The  partv  contains  a 
number  of  promient  men  of  all  political  affilia- 
tions and  is  met  with  enthusiasm  all  along  the 
route.  The  speakers  are  supplemented  by  mov- 
ing pictures  of  road  building  in  Missouri  and  by 
the  American  Army  in  France,  and  it  is  explained 
that,  the  present  vearlv  income  of  about  seven 
dollars  each  for  300.000  automobile  licenses  in 
the  state  will  suffice  to  take  care  of  the  interest 
on  the  bonds  and  that  the  reasonable  increase  of 
autom.ibiles.  which  ha>  been  125  per  cent  in  the 
last  year,  may  be  expected  soon  to  insure  a  net 
income  of  $3,500,000.  which  will  be  sufficient  to 
retire  the  bonds  and  provide  maintenance  for 
the.  road. 
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Deliver  Materials  Now  For  Next  Years  Work 

In  twi  of  our  recent  articles  describing  road 
construction  it  was  rtatcd  definitely  that  the 
rapidity  of  (he  work  was  due  in  part  to  absence  of 
interrupt r>n  caused  hv  delay  in  receipt  of  materials, 
these  having  hovn  delivered  on  the  ground  l>efore 
construction  began  and  drawn  upon  as  a  reserve. 
It  is  orobable  that  a  number  of  other  instances 
where  work  was  carried  on  with  a  rapidity  and 
profit  t>  the  contractor  this  year,  the  ability  to 
draw  upon  a  reserve  pile  pf  stone,  gravel,  sand. 


cement  and  other  materials  played  a  very  import- 
ant part.  These  contractors  were  fortunate  in  be- 
ing able  to  make  their  contracts  sufficiently  in  ad- 
vance of  the  construction  season  to  permit  utilizing 
the  interval  by  obtaining  and  delivering  on  the  work 
a  part  at  least  of  the  materials  that  would  be  re- 
quired. 

A  year  ago.  we  strongly  recommended  that  the 
winter  months  be  utilized  in  getting  on  the  grounds 
such  materials  as  it  was  practicable  to  obtain  and 
deliver,  and  many  contractors  did  this.  One  of 
the  arguments  in  its  favor  was  that  the  freight 
service  of  the  railroads  was  most  congested  in  the 
summer  and  least  so  in  the  winter  and  early  spring, 
and  that  the  contractors  could  therefore  obtain 
better  service  from  the  railroads  in  having  their 
materials  delivered  by  utilizing  litis  slack  period. 
Unfortunately  for  many  of  the  contractors,  the 
condition  which  had  prevailed  during  the  season 
referred  to  before  the  war  did  not  recur  last  spring, 
but,  owing  to  shortage  of  open-top  cars  and  unu«ual 
necessity  for  their  use.  in  several  sections  of  the 
country  it  was  practical'}'  impossible  for  contrac- 
tors to  obtain  any  service  of  this  kind  from  the 
railn  ads.  It  is  to  he  hoped  that  they  and  others 
will  n-  t  he  discouraged  this  year  by  that  experi- 
ence. It  is  announced  positively  by  many  railr".-.ds 
that  freight  train-  is  a'readv  slewing  up  and  that 
their  transportation  equipment  is  fairly  adequate 
for  present  needs  and  that  a  few  weeks  will  find 
idle  cars  on  the  sid:ng.  In  other  words,  so  fir  as 
this  condition  is  concerned  the  rat 'road  traffic  is 
becoming  more  nearly  normal  and  the  condition 
anticipated  for  last  year  will  actually  exist  this 
year. 

In  v:ew  of  the  advantage  actual')-  enj?  ycd  by 
tb">e  emtrai  t:  rs  who  were  ab'e  to  secure  the  early 
delivery  <<f  construction  matcr'a's  for  this  season's 
work  and  of  the  promise  thru  rai'r  ad  facilities 
will  be  such  as  to  permit  cr ntractr rs  in  all  secti  ns 
of  the  country  to  adopt  the  same  far-sighted  policy, 
there  would  seem  to  be  no  question  thai  every  cm- 
tractor  who  can  obtain  his  contracts  and  arrange 
his  work  so  as  to  d>  this,  flvu'd  begin  de'ivery 
of  materials  early  in  the  vear  of  1!''„'1. 

This,  of  course,  necessitates  'he  stv-itr'ng  "f  '--n- 
tracts  not  later  than  sometime  in  January,  and  this 
again  involves  the  calbng  for  bills  fur  suH'  nr  rk 
within  the  next  few  weeks.  Officials  highway 
and  other  state  and  city  departments  w;ll  iheref  ;.re 
be  aiding  greatly  in  insuring  the  c  onipV-lv  n  of  next 
year's  construction  program  bv  nt  nire  nrevarirg 
such  a  program  and  calling  for  bids  upon  it. 

Licensing  Engineers 

The  licensing  of  engineers  bv  states  ->t>oears  t-> 
have  become  an  established  polW  in  th'*  irKv. 
Only  a  few  years  ago  there  w  s  <-<-n  ;dcroV"  d: 
cussion  and  difference  of  ooiirnn  air"  117  pr"inef>r»,, 
and  in  engineering  societ:cv  a*  •  ■  t'v  -vl<  ' -hi'iv 
of  such  licensing,  and  presumab'v  su-'h  diflTi— »  tvv 
of  opinion  continues.  l!ut  tbf  f:»ct  rh-1*  -  d  -ci 
states  alreadv  have  laws  requiring  tl,e  :ntr  "f 

engineers  and  architects  seem*  t  •  nnkr  it  r>c  "'-snrv 
for  the  other  s»-ues  io  fM'  m  l'v~"  •  r  el"-  in  nil 
probability  engineers  who  cannot  qualify  f-r 
licenses  in  stares  where  su  h  are  re-mired  will 
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move  into  those  states  where  licenses  are  not  re- 
quired ;  and  if  licenses  arc  refused  only  to  the  in- 
competent, as  they  are  intended  to  be,  such  results 
would  be  unfortunate  for  the  non-licensing  states. 

This  being  the  case,  it  is  desirable  that  the  license 
laws  shall  be  the  best  possible  from  the  point  of 
view  of  both  the  public  and  the  engineers.  The 
Ohio  engineers  are,  we  believe,  correct  in  thinking 
that  a  better  law  from  the  public's  point  of  view, 
as  well  as  from  their  own,  can  Ik-  prepared  by 
engineers  than  could  be  prepared  by  lawyers  or 
other  non-technical  men.  Acting  on  this  opinion, 
the  Ohio  engineers  have  drawn  up  a  draft  of  a  bill 
which  it  proposes  to  submit  to  the  next  legislature. 
The  main  features  of  this  draft  are  given  in  this 
issue,  and  we  recommend  them  for  consideration 
by  engineers  and  engineering  societies  in  other 
states  which  have  yet  to  adopt  licensing  laws. 


Engineering  Services  by  State  Officials 

The  engineering  division  of  the  Illinois  Depart- 
ment >>f  Public  Health  "docs  not  attempt  to  lake 
the  place  of  a  consulting  engineer  hut.  on  the  other 
hand,  ahvavs  encourages  the  employment  of  com- 
petent consulting  eninnccrs  bv  communities  and 
then  endeavors  to  assist  the  engineer  in  so  far  as 
its  authority  and  duties  will  permit."  This  nuota 
lion  from  :i  eircn'ar  recently  issued  bv  the  Illinois 
Health  Department  has  probably  been  called  for 
by  criticism  which  has  been  directed  at  health 
departments  and  many  other  state  departments  in 
the  various  state*  having  supervision  over  engi- 
neering constructions  ami  operations,  that  the  engi- 
neer* employed  bv  the  state  perforin  gratuitously 
work  whirl!  the  engineers  of  the  slate  in  private 
practice  rclv  upon  f«>r  their  incomes.  It  is  a  very 
nice  question  of  ethics  in  the  profession  and  of 
what  is  most  for  the  public  benefit.  Tt  unquestion- 
ably is  not  fair  to  nrarticinsr  engineers  that  their 
practice  should  be  destroyed  bv  services  rendered 
bv  public  officials.  On  the  other  hand,  it  is  to  the 
vital  interests  of  the  public  that  supervision  by 
competent  state  officials  should  be  had  over  cer- 
tain branches  of  engineering  work,  such  as  sewer- 
age and  water  snnolv.  which  vitally  affect  the  health 
of  the  pe  >n!e  The  dutv  of  a  health  department 
would,  therefore,  appear  to  be  that  expressed  in 
the  report  just  quoted  from  ("which  is  abstracted 
in  this  issue1*,  to  stimulate  public  action  to  the  point 
of  employing  competent  engineers  to  do  the  work, 
and  to  pnss  noon  the  engineering,  designing  and 
construction  work  with  a  view  solely  to  prevent- 
ing the  squandering  of  public  money  or  the  failure 
of  such  works  to  perform  their  desired  function  of 
prrserv'ng  the  pnb'ie  health. 

Fven  more  interference  with  the  business  of  Pic 
prh.ile  engineering  practitioner  is  occasioned  bv 
professors  in  engineering  schools  doing  private 
work  of  e\artlv  the  kind  which  is  performed  bv 
engineers  who  make  this  their  s.de  business  Possi- 
bly there  eoti'd  be  little  iust  criticism  of  this  if  the 
engineers  who  teach  were  not  inclined  to  "cut 
r  ites"  h,v;iuse  thev  obtain  a  considerable  part  of 
the;r  income  from  their  col'eee  services  Certainly, 
whether  or  not  it  is  proper  for  them  to  engage  in 
n-ivate  engineering  practice  :il  all.  thev  shou'd  not 
compete   with   other  engineers   unfairly,  offering 


their  services  at  anything  but  the  rates  which  the 
highest  class  of  .services  is  entitled  to.  I'rom  the 
jKiint  of  view  of  the  students  in  their  classes,  there 
is  the  further  question  of  whether  their  private 
practice  may  not  interfere  with  the  full  perform- 
ance of  their  college  duties.  Some  colleges  en- 
courage their  professors  to  take  on  more  or  less 
private  practice,  believing  that  this  keeps  them  in 
touch  with  practical  affairs  and  prevents  their  settl- 
ing down  into  old  ruts,  some  colleges  going  so  far 
as  to  employ  part  of  the  time  of  practicing  engi- 
neers for-  instruction  of  their  engineering  classes. 
On  the  other  hand,  at  least  one  or  two  colleges 
forbid  their  professors  engaging  in  private  practice 
at  all.  The  question  is  a  difficult  one  for  solution 
so  as  to  secure  the  best  interests  of  all  concerned. 
In  this  case,  the  public  would  not  appear  to  be 
especially  interested,  but  it  is  largely  one  of  ethics 
of  the  profession,  and  as  such  would  seem  to  be 
entitled  to  more  consideration  than  has  l>een  given 
tt  by  the  various  codes  of  ethics  which  have  been 
prepared  and  promulgated  from  time  to  time  by 
individuals  and  organizations. 

i  Registration  of  Ohio 
Engineers  and  Architects 

A  committee  of  engineers  of  that  state  has 
drafted  a  bill  and  hopes  to  obtain  the  en- 
dorsement of  it  by  all  the  state  organiza- 
tions concerned  and  to  have  it  passed  by 
the  next  legislature. 


The  matter  of  registering  engineers,  which  was 
being  advocated  by  a  few  some  eight  or  ten  years 
ago,  has  now  become  a  reality  in  quite  a  num- 
ber of  the  states  and  is  rapidlv  being  adopted  in 
others.  Information  concerning  such  develop- 
ments in  Virginia  and  \Torth  Carolina  were  noted 
in  our  issue  of  October  30.  Ohio  engineers  arc 
expecting  to  obtain  similar  registration  laws  in 
that  state  next  year.  Tn  preparation  for  it.  some 
of  the  organizations  of  engineers  in  that  state 
have,  through  a  committee,  prepared  a  draft  of 
a  bill  which  is  being  submitted  to  all  of  the  en- 
gineering, architectural  and  technical  societies  in 
the  state.  This  committee  was  originally  ap- 
pointed bv  Cecil  I..  Rood,  as  president  of  the  Ohio 
Engineering  Society,  adopted  bv  the  Association 
of  Ohio  Technical  Societies  and  endorsed  bv  the 
Ohio  Assembly  of  the  American  Association  of 
Engineers.  The  tentative  bill  may  therefore  be 
considered  as  the  proposal  of  those  organizations, 
and  ropics  have  bi^en  sent  to  all  other  known  or- 
ganizations interested,  with  a  request  that  thev 
either  endorse  it  or  notify  the  committee  of  such 
changes  as  thev  think  absolutely  necessary  and 
appoint  a  delegate  fully  instructed  to  meet  some 
lime  in  November  to  perfect  a  final  draft. 

Tn  its  report  the  committee  says:  "The  issue 
has  been  put  squarely  up  to  us  by  the  enactment 
of  similar  legislation  by  numerous  other  states 
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and  (lit  virtual  barring  out  of  Ohio  engineers 
from  at  least  one  other  state  until  such  a  law  is 
passed.''  Another  argument  for  the  law  is  that 
men  are  elected  county  surveyors  who  do  not 
even  pretend  to  be  engineers  and  yet  have  charge 
of  bridges  and  highways.  Such  legislation  will 
undoubtedly  come  in  Ohio  and  the  committee  be- 
lieves it  wise  to  have  it  prepared  by  engineers 
and  architects  and  fully  discussed  by  technical 
societies,  '  rather  than  to  take  a  chance  on  such 
laws  as  may  be  drafted  by  non-technical  men." 
The  bill  covers  both  engineering  and  architecture, 
because  "there  is  so  much  inevitable  overlapping 
between  these  professions,  and  between  the  vari- 
ous branches  of  engineering,  that  most  annoying 
and  damaging  complications  cannot  fail  to  follow 
attempts  at  separate  regulation.  This  has  been 
demonstrated  in  Illinois." 

The  bill  provides  that,  beginning  one  year  after 
its  passage,  it  shall  be  unlawful  for  anyone  to 
practice  professional  engineering,  architecture  or 
surveying,  or  to  hold  public  office  or  employment 
involving  the  practice  of  such  professions,  or  to 
set  or  disturb  boundary  monuments,  unless  such 
person  regularly  hold  a  certificate  entitling  him  to 
practice  professional  engineering,  architecture  or 
surveying.  A  person  holding  an  engineering  cer- 
tificate can  practice  architecture,  and  vice-versa, 
but  a  surveyor's  certificate  does  not  include  the 
other  two.  Such  certificate  is  necessary  to  per- 
mit a  person  to  qualify  as  expert  witness  on  these 
subjects  in  any  Ohio  court,  and  no  map  or  plat  of 
any  land  or  mine  will  be  accepted  for  record  un- 
less certified  by  a  registered  engineer  or  surveyor. 

In  the  case  of  a  corporation  or  partnership 
practicing  engineering,  architecture  or  surveying, 
all  persons  connected  with  it  in  responsible  charge 
of  design  or  supervision  of  work  must  be  regis- 
tered. Assistants  not  having  responsible  charge 
of  work  are  not  required  to  hold  certificates  pro- 
viding they  report  directly  to  a  registered  engi- 
neer or  architect  who  assumes  all  responsibility 
for  their  work.  A  person  must  be  a  citizen  of  the 
United  States  or  Canada,  or  have  made  declara- 
tion of  his  intention  to  become  a  citizen  of  the 
United  States,  in  order  to  receive  a  certificate. 

The  committee  recognized  that  a  satisfactory 
definition  of  the  practice  of  engineering  and  arch- 
itecture is  practically  impossible,  but  anticipated 
that  the  first  attempt  to  enforce  the  bill  would  al- 
most inevitably  lead  to  a  definition  prepared  by 
persons  much  less  competent  to  do  so  than  are  the 
members  of  the  technical  professions;  conse- 
quently it  seems  best  to  prepare  such  a  definition, 
making  it  the  best  that  the  combined  abilities  of 
the  engineers  of  the  state  can  prepare,  rather  than 
leave  it  to  the  courts  to  make  such  definition.  The 
definition  given  in  the  tentative  form  for  the  bill 
is  as  follows: 

Professional  engineering,  architecture  and  surveying 
within  the  meaning  of  this  act  embrace  arid  include  all 
branches  of  the  professions  i>f  engineering,  architecture 
and  surveying,  other  than  military  engineering.  Any  per- 
son who  assumes  responsible  charge  in  the  design  or  prep- 
aration of  drawing*  f ...r  any  building,  bridge,  railroad,  har- 
hor,  canal,  dock,  d.'un.  waterway,  street,  highway,  sewer, 
sewage  disposal  plant,  water  works,  water  supply,  drain- 
age system,  mine,  tunnel,  dry  dock,  ship  barge,  dredge,  crane 


or  other  floating  property,  steam  engine,  turbine,  internal 
combustion  engine,  or  other  mechanical  apparatus,  electrical 
machinery  and  apparatus,  works  for  the  development,  gen- 
eration, transmission,  or  application  of  power,  equipment 
or  structures  for  carrying  out  mining  and  chemical  opera- 
tions, refrigerating,  heating,  or  ventilating  apparatus  or 
structures,  or  other  works  of  similar  nature  which  require 
for  their  design  experience  and  technical  knowledge,  or 
who  makes  estimates  or  specifications  therefor,  or  who 
directs  the  construction  of  such  works  as  engineer  or  arch- 
itect, or  who  acts  as  a  consulting  engineer  or  architect,  or 
who  surveys  or  makes  maps  or  plats  of  any  county,  town- 
ship, city,  village  or  of  any  land,  road,  lot,  sub-division  or 
addition  or  of  any  mine,  tunnel,  stream,  or  body  of  water, 
or  who  does  any  work  ordinarily  known  as  civil,  mining, 
mechanical,  electrical,  illuminating,  chemical,  metallurgical, 
ceramic,  refrigeration,  ventilation,  heating,  automotive, 
valuation,  um  ucipal.  highway,  railroad,  structural,  hydrau- 
lic, sanitary,  irrigation  or  drainage  engineering,,  arc'niicc- 
tuie,  or  marine  architecture,  landscape  engineering  or 
architecture  or  surveying  except  on  his  own  property,  for 
his  own  personal  use  and  without  receiving  money  therefor, 
or  who  offers  or  agrees  to  do  any  of  the  above  things, 
or  maintains  a  place  of  business  for  the  carrying  on  of 
anv  of  the  branches  of  the  engineering  or  architectural 
professions  or  surveying,  shall  be  regarded  as  practicing 
professional  engineering,  architecture  or  surveying  within 
the  meaning  of  this  act.  Any  person  doing  any  of  the 
things  specified  in  this  section  with  authority  to  use  dis- 
cretion, assume  responsibility,  and  devise  methods  shall  be 
regarded  as  practicing  professional  engineering  or  archi- 
tecture within  the  meaning  of  this  act,  even  though  lie  be 
employed  by  or  under  the  direction  of  a  registered  profes- 
sional engineer  or  architect. 

A  fee  of  $10  is  provided  for  consideration  of 
an  application  and  $25  for  the  examination  of  an 
applicant,  with  $1  for  each  certified  copy  of  a 
certificate. 

The  making  of  the  examinations  and  granting 
of  certificates  will  be  the  duty  of  a  board  ap- 
pointed by  the  governor  with  the  consent  of  the 
senate.  This  board  will  contain  eight  members, 
appointed  for  four  years,  the  terms  of  four  ex- 
piring every  two  years.  These  members  must  be 
registered  professional  engineers,  architects  or 
surveyors,  there  being  at  least  three  professional 
engineers  and  three  architects,  with  not  more  than 
one  member  from  the  same  branch  of  the  profes- 
sion of  engineering.  Each  member  must  have 
been  for  at  least  five  years  a  citizen  of  Ohio  and 
continuously  engaged  for  at  least  ten  years  in  the 
active  practice  of  one  of  the  three  professions  or 
in  teaching  such  profession  in  a  reputable  college, 
not  more  than  one  teacher  to  be  a  member  of  the 
board  at  any  time.  No  member  of  the  board  will 
receive  compensation  except  the  secretary.  The 
affirmative  vote  of  not  less  than  five  members  will 
be  required  to  issue  or  revoke  a  certificate,  and 
these  five  shall  include  a  majority  of  the  architec- 
tural members  for  an  architect's  certificate  or  the 
majority  of  the  engineer  members  for  an  engi- 
neer's or  surveyor's  certificate.  The  board  may 
issue  certificates  without  examination  to  persons 
holding  similar  certificates  from  other  states  or 
territories.  Any  one  obtaining  such  a  certificate 
by  fraud  or  who  fraudulently  pretends  to  own 
such  certificate  shall  be  subject  to  a  line  of  be- 
tween $100  and  $1,000  or  imprisonment  between 
thirty  days  and  one  year,  or  both ;  while  any  one 
practicing  engineering,  architecture  or  surveying 
without  a  certificate  shall  be  subject  to  a  fine  of 
from  $20  to  $500,  imprisonment  between  thirty 
days  and  one  year,  or  both. 
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Paving  Specifications  by  Pavement 

Associations 


The  Asphalt  Association  and  the  National  Paving  Brick  Manufacturers' 
Association  have  prepared  and  published  for  distribution  and  use  complete 
sets  of  specifications,  including  sub-base,  base  of  macadam,  cement  and 
bituminous  concrete,  and  wearing  surfaces  of  brick,  asphalt  macadam,  as- 
phalt concrete  and  sheet  asphalt. 


Within  the  past  few  days  there  have  been  re- 
ceived at  this  office  a  complete  set  of  specifications 
for  laying  brick  pavement,  published  by  the  Na- 
tional Paving  Brick  Manufacturers'  Association, 
and  a  notice  by  the  Asphalt  Association  of  the 
publication  by  it  of  specifications  for  the  various 
kinds  of  pavement  using  asphalt  as  a  binding  ma- 
terial. Both  of  these  associations,  w  hile  they  are 
maintained  by  and  for  the  benefit  of  manufactur- 
ers of  paving  materials,  are  concerned  very  largely 
with  insuring  the  use  of  such  materials  in  the  way 
which  will  give  the  most  satisfactory  results  and 
thus  serve  as  an  advertisement  of  the  material, 
and  it  may  be  assumed  therefore  that  the  specifi- 
cations can  be  relied  upon  as  calculated  to  give 
the  best  pavements  obtainable  with  the  particular 
materials  under  discussion. 

ASPHALT  SPECIFICATION'S 

The  asphalt  specifications  are  issued  in  a  scries 
of  five  different  parts,  dealing,  respectively,  with 
asphalt  macadam  surface  course,  asphaltic  con- 
crete surface  course  with  coarse  graded  aggre- 
gate, asphaltic  concrete  surface  course  with  fine 
graded  aggregate,  sheet  asphalt  binder  and  sur- 
face course,  and  asphaltic  base.  In  addition,  the 
association  has  issued  specifications  in  mimeo- 
graph form  dealing  with  asphaltic  concrete  binder 
and  surface  course:  gravel  base;  macadam  base; 
reconstruction  of  old  macadam  to  serve  as  base 
course;  Telford  base;  Portland  cement  concrete 
base;  truing  up  old  pavements  to  serve  as  base 
course;  preparation  of  sub-grade;  sub-base;  and 
shoulders,  headers,  curbs  and  gutters.  In  the 
preparation  of  the  first  five  specifications,  special 
attention  has  been  paid  to  form  and  arrangement, 
with  the  idea  of  making  them  definite,  concise  and 
free  from  ambiguities.  They  are  printed  on  sin- 
gle fold  sheets  of  the  size  adopted  for  this  pur- 
pose bv  the  S.  Bureau  of  Public  Roads,  most 
of  the  state  highway  commissions,  and  many  mu- 
nicipalities. 

"During  the  preparation  of  these  specifications 
the  committee  had  before  it  the  specifications  of 
every  state  highway  department  in  the  L'nitcd 
States  as  well  as  those  of  a  large  number  of  the 
principal  counties  and  cities  and  of  the  United 
States  Bureau  of  Public  Roads.  The  opinions  of 
many  prominent  highwav  engineers  were  obtained 
and  digested.  The  committee,  with  Mr.  Prevost 
Hubbard,  formertv  chief  of  the  Division  of  Tests 
-_"d  Research  of  th<  l'nitcd  States  Bureau  of  Pub- 
lic Koad.s  as  chairman,  was  composed  of  engi- 


neers having  long  practical  experience  upon  high- 
way and  pavement  construction  and  design.  In 
order  to  make  them  applicable  to  varying  condi- 
tions throughout  the  United  States,  each  printed 
specification  is  accompanied  by  a  notice  to  engi- 
neers which  will  assist  the  engineer  in  modifying 
it  if  necessary  to  meet  his  particular  require- 
ments." We  suppose  that  these  specifications 
mav  be  had  upon  request  of  the  association,  25 
\\  est  43rd  street,  New  York  City. 

Some  of  the  fundamental  features  of  these  spec- 
ifications are : 

I '"or  asphalt  macadam  surface  course,  a  mini- 
irum  thickness  of  2\  „•  inches  using  \}/t  to  2*4- 
inch  crushed  stone  and  asphalt  of  80  to  ISO  pene- 
tration. 

Asphaltic  concrete  surface  course  with  a  thick- 
ness of  2  inches  consisting  of  a  coarse  aggregate 
95  per  cent  of  which  will  pass  a  1  \/\ -inch  screen 
for  the  coarse  graded  aggregate  type,  or  a  Vi-inch 
screen  for  the  fine  graded  aggregate,  4  to  6 
per  cent  of  filler  for  the  coarse  aggregate  type 
and  7  to  11  per  cent  for  the  fine  aggregate;  and 
5  to  8  per  cent  of  asphalt  for  the  coarse  and  7.5 
to  9.5  for  the  fine,  the  asphalt  to  have  a  penetra- 
tion of  50  to  70. 

Sheet  asphalt  binder  and  surface  course  each 
to  have  a  thickness  of  \' 4  inches,  the  binder 
course  to  have  60  to  80  per  cent  coarse  aggre- 
gaU\  4  to  6  per  cent  of  bitumen,  asphalt  cement 
f'<r  both  courses  to  have  a  penetration  of  30  to 
t>0.  The  surface  course  to  have  10  to  40  per  cent 
of  10-tncsh  to  40- mesh  material,  22  to  45  per  cent 
r  f  -10  to  80-mesh,  12  to  30  per  cent  of  80- mesh  to 
.'00-mesh,  and  10  to  20  per  cent  passing  200- 
r  e-h  ;  with  9.5  to  12  per  cent  bitumen. 

Asphalt  base  to  consist  of  two  courses,  the  first 
* "  inches  thick  and  the  second  2yi  inches,  the 
fir«t  containing  2\-i  to  3r2-inch  stone  and  the  sec- 
ond 1  H  to  2' 4-inch  ;  one  application  of  asphalt  at 
the  rate  of  1.25  to  1.5  gallons  per  square  yard  to 
be  made  upon  each  course  and  the  second  course 
0,-vored  with  thin  layer  of  f4  to  lj4-inch  stone. 

The  asphaltic  concrete  binder  and  surface 
«  -urses  consist  of  a  Hi-inch  course  of  fine  graded 
agjregate  asphaltic  concrete  wearing  surface  as 
specified  above,  laid  over  a  1'4-inch  binder  course 
as  specified  above. 

'  he  specifications  for  the  several  constructions 
of  1>-ise  call  for  two  courses  of  gravel  each  not  less 
<h  "  4  inches  thick;  for  two  courses  of  macadam 
ei<  h  not  less  than  3  inches  thick;  for  the  recon- 
struction of  old  macadam  giving  a  minimum 
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thickness  of  6  inches  after  completion;  for  hand- 
laid  8-inch  Telford  base,  or  for  a  0-inch  Portland 
cement  base  mixed  1 :3 :6. 

The  specifications  for  truing  up  old  pavements 
provide  for  the  use  of  an  asphaltic  concrete  mix- 
ture for  this  purpose.  The  specifications  named 
last  in  the  list  provide  for  gravel,  water-bound 
and  asphalt  macadam  shoulders,  Portland  cement 
concrete  headers,  curbs  and  gutters. 

BRICK  PAVEMENTS 

The  specifications  for  brick  pavements  are 
printed  in  a  handsome  pamphlet  of  200  pages, 
profusely  illustrated  with  photographs  showing 
the  various  features  of  constructing  brick  pave- 
ments. Alternate  methods  of  construction  and 
kinds  and  variations  of  material  are  provided  for 
in  the  specifications.  For  instance,  specifications 
cover  rolled  gravel  base,  rolled  stone  base,  rolled 
slag  base,  stone  or  slag  base  with  coal-tar  binder, 
concrete  base,  monolithic  type,  and  reconstructed 
macadam,  gravel  or  concrete  base.  Sand  bed, 
stone  screenings  or  granulated  slag  bedding,  or 
cement-sand  bedding  (semi  monolithic  type),  are 
all  specified.  Specifications  are  given  for  stan- 
dard size  brick  and  block  size  brick,  both  plain 
wire-cut  and  the  block  size  with  lugs.  For  joint 
fillers  the  alternative  is  offered  of  oil  asphalt 
applied  by  the  squeegee  method,  cement  grout,  or 
sand  filler.  For  longitudinal  expansion  joint 
(called  expansion  cushion),  both  the  premolded 
and  the  poured  type  are  specified. 

The  specifications  include  sections  for  under- 


draining  and  grading  the  sub-grade,  mixing  and 
placing  concrete  as  well  as  testing  the  materials 
that  enter  into  it,  setting  the  curbs  and  headers, 
both  concrete  and  stone,  preparing  the  base,  and 
all  the  regular  features  of  brick  pavement  con- 
struction. 

The  longitudinal  expansion  cushion  is  called 
for  only  where  cement  grout  filler  ts  used.  The 
pre-inoldcd  strips  are  to  be  \  'i  inch  thick,  and  the 
same  thickness  is  used  for  the  poured  cushion, 
l'ullv  one-half  of  the  specifications  are  devoted  to 
the  base  and  shoulders  of  the  pavements,  which 
are  included  under  the  same  heading  and  for 
which  twelve  alternative  classes  of  material  and 
treatment  are  provided. 

The  standard  size  brick  is  3  inches  by  4  inches 
by  KK  inches,  from  which  they  must  not  vary 
more  than  'x  inch  in  width  or  depth  nor  Yt  inch 
in  length.  The  block  size  is  S'/2  inches  by  4 
inches  by  S1 .»  inches,  with  the  same  limits  of 
variation.  Blocks  with  lugs  are  inches  by 
8V.  inches  by  a  depth  left  unfixed.  In  the  case  of 
tin-  plain  wire-cut  brick  or  block,  it  is  provided 
that  brick  shall  be  laid  "with  the  better  face  or 
side  upward";  this  apparently  providing  for  the 
so-called  vertical  fiber  pavement  as  well  as  for 
the  ordinary  method  of  laying. 

No  advice  is  given  as  to  the  selection  of  any 
of  the  alternatives  offered,  but  the  specifications 
are  provided  to  cover  the  several  types  and  de- 
tails of  constiuction  which  may  be  preferred  by 
the  engineers  or  be  best  adapted  to  local  con- 
ditions. 


Recent  Developments  in 
Brick  Paving 

In  a  discussion  before  the  American  Society  for  Municipal  Improvements, 
J.  C.  Travilla,  engineer  of  the  Dunn  Wire-Cut  Lug  Brick  Co.,  criticizes  some  of 
the  changes  advocated  by  brick  manufacturers  as  to  lugs,  size  of  brick,  and 
thickness  of  foundation,  and  makes  suggestions  concerning  filler,  cushion  and 

expansion  joints. 


Some  of  the  recent  developments  in  brick  pav- 
ing and  paving  bricks,  which  were  submitted  last 
year  to  the  specifications  committee  of  the  A.  S. 
M.  I.  but  not  formally  acted  upon,  were  discussed 
at  this  year's  convention  of  that  society  by  lames 
C.  Travilla.  consulting  engineer  of  the  Dunn 
Wire-Cut  I.ug  Brick  Company  and  for  several 
years  commissioner  of  streets  of  St.  Louis,  Mo. 
He  states  that  the  high  cost  of  brick  caused  by 
recent  conditions  as  to  labor,  materials  and  trans- 
portation has  caused  some  imre>t  among  certain 
manufacturers,  which  may  be  otic  of  the  reasons 
why  the  National  Paving  Brick  Manufacturers' 
Association  at  the  191 9-  meeting  of  the  A.  S.  M.  I., 
requested  certain  amendments  to  the  brick  speci- 
fications. 

"The  brick  manufacturers,  due  possibly  to  lack 
of  co-operation  or  co-ordination  of  the  industry 


by  limiting  the  production  to  a  few  types  of 
brick,  are  reported  as  having  twelve  different 
styles  of  brick  for  street  and  highway  surfaces." 
The  engineering  organizations  which  have  been 
studying  and  developing  paving  specifications 
hive  recommended  but  two  types  of  brick  for 
pi\cir.cnts,  and  these  have  been  adopted  by  mu- 
nicipal and  state  highway  engineers  generally. 
"The  brick  manufacturers  should  realize  that  they 
arc  merehandrstng  their  plant  output  through  en- 
gineers who  represent  the  taxpayers,  and  that  any 
request  to  change  the  size  and  types  of  brick  and 
amend  specifications  to  meet  changed  commercial 
and  economic  conditions  that  affect  the  industry 
should  be  based  on  definite  technical  information 
proved  by  experience."  Mr.  Travilla  recognized 
the  need  of  variation  in  the  designs  and  speci- 
fications for  pavements  depending  upon  local  con- 
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ditions,  but  questioned  the  advisability  of  at- 
tempting to  adopt  them  as  standards. 

LUGS 

The  author  traces  the  history  of  paving  brick 
from  the  original  plain  wire-cut  brick  of  1870 
through  the  various  changes.  With  the  intro- 
duction of  tar  or  cement  tillers  came  the  repressed 
brick,  w  hich  was  provided  with  buttons  or  other 
projections  on  the  sides  to  provide  a  detinitc  and 
positive  joint  space  to  permit  the  filler  to  flow  to 
the  full  depth  of  the  brick.  These  lugs  became 
generally  used  and  adopted  as  a  standard.  The 
rounded  edges  of  repressed  brick  were  found  ob- 
jectionable in  maintaining  the  cement  grout  filler 
in  the  joint  flush  with  the  top  of  the  brick ;  also  in 
repressing,  the  buttons  or  projections  frequently 
wore  deformed  so  as  not  to  serve  their  purpose. 
To  eliminate  these  features,  the  wire-cut  lug  brick 
was  introduced  in  1910  and  has  been  adopted  as 
one  of  the  standard  types  by  many  city  engineers 
and  organizations. 

"A  lugless  paving  brick  has  been  advanced  and 
promoted  on  the  theory  of  commercial  and  eco- 
nomic advantage  to  the  paving  industry  without 
due  regard  to  past  experience  or  the  engineering 
features  necessary  to  construct  a  brick  pavement 
according  to  the  best  practice." 

Mr.  Travilla  believed  that  the  advocating  of  or 
attempting  to  adopt  a  type  of  brick  as  a  standard 
that  does  not  insure  definite  and  positive  joints 
is  a  step  backward  in  the  art  of  making  brick  and 
in  the  science  of  making  brick  pavements.  His 
reasons  for  this  are  that  experience  and  experi- 
ments have  demonstrated  the  necessity  for  defi- 
nite joint  spacing  to  admit  the  filler  to  penetrate 
the  full  depth  of  the  brick;  that  if  a  bulge  on  the 
end  of  a  lugless  brick  is  desirable  to  provide  spac- 
ing, it  should  be  self-evident  that  a  definite  joint 
is  required  on  the  side  of  the  brick;  and  that  the 
abandonment  by  the  manufacturers  of  their  pre- 
viously advocated  policy  of  using  lugs  on  bricks, 
at  a  time  when  engineers  are  not  in  a  position  to 
experiment,  appears  to  be  a  serious  mistake. 
"Fortunately  for  all  parties  interested,  only  a  lim- 
ited number  of  plants  arc  vet  making  lugless 
brick." 

SIZE  OF  BRICK 

At  the  Grand  Rapids  meeting  of  the  A.  S.  M.  I. 
in  1911  specifications  were  adopted  for  a  standard 
size  paving  block  3 '  _>  inches  wide,  4  inches  deep 
and  8j  2  inches  long,  with  lugs  on  one  side  not  to 
exceed  J4  inch  in  height,  and  the  same  was 
adopted  in  1912  by  the  Association  for  Standard- 
izing Paving  Specifications.  Engineers  generally 
have  adopted  this  size  and  type  of  brick  in  their 
specifications  and  they  are  recognized  as  standard 
at  this  time.  Any  material  change  in  the  stan- 
dard size  of  a  brick  would  cause*  inconvenience 
to  engineers  in  the  repairing  and  maintenance  of 
existing  brick  pavements  and  undo  a  great  deal  of 
work  that  it  has  taken  years  to  accomplish,  such 
as  developing  the  rattler  test. 

"The  paving  hrick  manufacturers  in  the  West 
in  recent  years  have  established  a  market  for  a 
brick  3  inches  in  depth  known  as  a  vertical  fibre 
brick.  The  bricks  are  manufactured  with  bars  on 


the  side  to  provide  spacing  for  the  filler.  The 
3-inch  size  of  the  paving  brick  has  never  been 
standardized  by  the  industry  or  a  national  organ- 
ization and  there  is  no  question  as  to  the  desir- 
ability of  adopting  a  definite  standard  size  and 
test  for  both  the  vertical  fibre  brick  and  the  wire- 
cut  lug  brick.  The  repressed  bricks  are  not  man- 
ufactured in  the  3-inch  size." 

F1IXKS 

Refined  asphalt  for  filling  joints  in  vertical  fibre 
brick  pavements  has  been  used  extensively  and 
the  results  obtained  have  varied  depending  upon 
the  quality  of  the  material,  its  melting  point  and 
the  skill  used  in  heating  and  applying  it.  Some 
cities  have  constructed  a  bituminous  mat  on  the 
surface  of  the  pavement  by  using  an  excess  of 
asphalt ;  but  asphalt  will  not  adhere  to  the  brick 
except  by  mechanical  bond,  and  at  times  peels 
off.  In  applying  asphalt  by  the  squeegee  method 
the  joints  are  often  bridged  over,  while  pouring 
the  asphalt  into  the  joints  insures  better  pene- 
tration and  the  saving  in  the  amount  of  asphalt 
used  will  more  than  pay  the  cost  of  the  additional 
labor.  On  pavements  carrying  a  large  percentage 
of  horse  and  steel-tire  traffic,  the  filler  will  cut  out 
of  the  top  of  the  joints  within  a  few  years  and 
should  be  renewed — a  feature  of  maintenance 
which  is  generally  overlooked. 

"It  may  be  stated  as  a  general  proposition  that 
a  bituminous  filler  is  best  adapted  where  the  wear- 
ing surface  is  laid  upon  a  new  macadam  or  gravel 
foundation.  The  cement  grout  filler  is  adapted 
fi  >r  use  where  the  sub-grade  soil  is  stable  and  the 
design  provides  for  a  rigid  foundation." 

FOUNDATION 

"for  a  national  engineering  organization,  un- 
der  existing  truck  traffic  and  pavement  failures 
iliat  have  occurred  recently,  to  consider  a  reduc- 
tion in  the  depth  of  the  concrete  foundation  to 
permit  the  use  of  a  slab  less  than  6  inches  in 
depth,  as  suggested  by  certain  interests  at  the 
New  Orleans  meeting  in  1919,  will  not  meet  with 
the  approval  of  engineers.  However,  engineers 
should  be  sufficiently  informed  to  modify  the  de- 
sign of  a  foundation  recognized  as  standard  to 
meet  local  conditions. 

"It  also  seems  reasonable  to  suggest  that  a  dif- 
ferential be  allowed  for  the  depth  of  the  concrete 
foundation  depending  on  whether  the  filler  used 
is  cement  grout  or  bitumen;  but  again,  this  sug- 
gestion or  modification  of  the  specifications 
should  be  treated  as  a  local  proposition  not  com- 
ing within  the  scope  of  a  national  engineering 
organization." 

t  L'SHION 

Fine  cement  carrying  a  small  amount  of  loam 
or  <ilt  has  not  given  entirely  satisfactory  results 
because  of  the  tendency  of  the  material  when 
moist  to  work  up  into  the  joint  spaces  when  the 
brick  are  rolled,  thus  preventing  the  filler  from 
penetrating  the  full  depth  of  the  joint.  A  coarse 
sand  for  the  bed  drains  much  better  than  a  fine 
sand  and.  w  hen  prepared  by  rolling  with  a  light 
hand  roller  to  acquire  uniform  density  before 
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striking  it  with  a  template,  furnishes  a  bedding 
course  that  gives  satisfaction. 

"Many  engineers  are  using  cement  and  sand 
mixed,  usually  1  cement  to  4  sand,  spread  dry. 
I  here  seems  to  be  no  question  but  that  a  greater 
number  of  longitudinal  cracks  appear  in  a  cement 
grouted  brick  pavement  laid  upon  a  sand  bed  that 
does  not  drain  readily  than  when  the  bed  is  a 
mixture  of  cement-sand." 

EXPANSION  JOINTS 

Engineers  differ  as  to  the  advisability  of  ex- 
pansion joints  at  fixed  intervals  in  brick  pave- 
ments when  cement  grout  filler  is  used.  The 
author  of  this  paper  "questions  the  advisability  of 
attempting  to  control  temperature  stresses  with 
transverse  joints.  A  study  of  pavements  with  ex- 
pansion joints  would  indicate  a  weakness  in  the 
structure  at  or  near  the  joints,  by  reason  of  con- 
traction and  expansion  stresses  destroying  the 
bond  between  the  courses  of  brick,  and  a  ten- 
dency of  the  pavement  to  lift  at  the  joints.  .  .  . 
A  large  percentage  of  the  blow  ups  that  have  oc- 
curred in  grouted  brick  pavements  may  be  attrib- 
uted to  a  defective  joint  in  the  end  of  a  day's  run 
or  at  a  break  in  the  street  grade."  The  author 
believes  that  each  paved  street  intersection  in  the 
line  of  the  improvement  may  be  considered  a  com- 
pression header.  It  a  street  intersection  is  not 
improved,  there  should  be  placed  at  the  beginning 
or  ending  of  the  work  a  concrete  header  that  will 
have  the  same  effect,  i.  e.,  to  confine  the  stresses 
within  the  limits  of  one  city  block.  The  pave- 
ment should  be  completely  separated  at  alley  en- 
trances and  driveways.  Manhole  frames  and  cast- 
ings should  be  so  set  as  to  permit  them  to  move 
with  the  pavement ;  otherwise  expansion  cushions 
should  be  installed  around  these  appurtenances. 
Longitudinal  expansion  joints  should  be  placed 
adjacent  to  each  curb  line. 

Size  of  Paving  Blocks 

In  a  pajier  entitled  "Bricks  vs.  Hlocks.'"  S. 
Cameron  Corson,  Borough  Kngineer  of  Xorris 
town.  Pa.,  argued  against  the  use  of  blocks  and  in 
favor  of  the  old  standard  repressed  j>aving  bricks, 
giving  as  his  reason  his  persona!  experience  in 
Xorristown.  He  stated  that  his  borough  has  !>een 
laying  brick  pavements  since  and,  although 

showing  signs  of  wear,  these  old  pavements  laid 
with  repressed  brick  are  in  excellent  condition.  On 
the  other  hand,  pavements  laid  during  recent  years 
of  vitrified  blocks  are  being  destroyed  by  longitu- 
dinal and  transverse  cracks,  and  individual  blocks 
in  the  middle  of  the  pavement  are  disintegrating 
and  going  to  pieces.  Mr.  Corson  believed  that  the 
blocks  are  not  so  well  burned  as  the  bricks  and  are 
more  likely  to  be  laminated.  Broken  bloeks  are 
found  to  absorb  considerable  water  and  to  be  not 
thoroughly  burned  through. 

He  also  introduced  the  question  of  proper  thick- 
ness for  expansion  joints.  He  had  found  -V 'J -inch 
joints  reduced  to  less  than  onc-lta!f  that  thickness 
and  half  of  the  joint  material  forced  out  of  the 
pavement  by  expansion.  lie  considered  that  at 
street   intersections  with  10-foot  radius  circular 


corners,  the  distance  to  be  used  in  determining 
thickness  of  expansion  joints  should  be  the  diago- 
nal across  corners,  and  this  would  be  58  feet  for  a 
Si;  tout  street.  The  rule  used  by  one  agent  for 
pavement  tiller  gave  a  joint  thickness  of  :U_-  inches 
for  each  corner  or  ">  inches  in  all,  which  vvou'd 
seem  impracticable  or  at  least  undesirable. 


Massachusetts  Highways 

At  the  October  14th  meeting  of  the  Massa- 
chusetts State  Chamber  of  Commerce  John  N. 
Cole,  state  commissioner  of  public  works,  stated 
that  Massachusetts  is  more  dependent  on  high- 
wavs  than  any  other  state  because  of  the  lack 
of  co-ordination  and  co-operation  of  railroads 
and  because  of  the  unsystematic  terminal  facili- 
ties of  Boston.  It  is  considered  an  essential  of 
progress  and  prosperity  that  the  highway  system 
be  reconstructed  and  the  toll  charges  perhaps 
reestablished  in  the  interest  of  greater  efficiency. 
This  year  the  state  is  spending  $4,500,000  on 
highwavs  and  has  a  budget  for  next  year  of 
$7,(XK).(XXJ. 

Last  year  the  bids  for  construction  were  from 
24  to  34  per  cent  above  the  unit  price  estimate, 
while  this  year  every  bid  submitted  has  been 
below  the  commission's  unit  price  estimate.  An 
explanation  of  this  fact  was  illustrated  by  the  re- 
plies of  two  contractors  who  agreed  that  it  was 
because  of  the  decreasing  cost  of  labor  and 
materials;  one  of  them,  an  Italian,  stating  that 
"to  day  I  say  to  the  workmen  'you  take  that  pick 
and  dig  or  I  smash  your  head,'  while  before  when 
told  to  work,  the  laborer  replied  'you  shut  up  or 
I  smash  your  head.'  "  This  was  assumed  to  mean 
that  labor  was  now  getting  ready  to  do  a  day's 
hi  >rk. 

An  important  item  of  the  high  cost  of  highways 
in  Massachusetts  is  the  expense  for  bridges,  less 
than  10  per  cent  of  which  are  stated  to  be 
adequate  for  their  daily  loads,  necessitating  an 
expenditure  of  $30,000,000  for  their  reconstruc- 
tion in  the  near  future. 


Winter  Work  on  Gravel  Roads 

Road  contractors  in  Montana  have  been  noti- 
fied by  the  State  Highway  Commission  to  observe 
the  .following  conditions  in  connection  with  road 
work  during  the  fall  and  winter:  Preliminary 
work  must  be  completed  long  enough  before 
freezing  weather  to  eliminate  the  handling  or 
movement  of  frozen  earth.  Drainage  structures 
and  ditches  must  be  complete  and  in  operation 
before  placing  surface  gravel.  Gravel  may  be 
hauled  during  the  winter  except  where  such  haul- 
ing creates  cuts  or  ruts  to  such  an  extent  as  to 
prevent  reshaping.  All  snow  must  be  removed 
before  placing  surface  gravel.  "Early  in  the 
spring,  as  soon  as  weather  permits,  contractors 
will  thoroughly  disturb  the  mass  of  gravel,  by 
scarifying  with  a  heavy  spike-tooth  harrow,  re- 
move over-size  stones  and  complete  work  as  spe- 
cified." It  is  thought  probable  that  considerable 
gravel  hauling  will  be  done  this  winter  under 
these  regulations. 
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Delaware  State  Highway  Department 


Organized  under  recent  legislation,  this  department  has  adopted  up-to-date 
methods  and  policy,  after  making  comparative  study  of  highway  departments 
of  other  states.  Counties  receive  state  and  federal  aid.  The  state  system  pro- 
vides main  north  and  south  highways  with  transverse  connections  having  un- 
usually straight  alignment  and  avoiding  passing  through  towns. 


The  state  of  Delaware  is  110  miles  long  and  35 
miles  wide  and  contains  2,370  square  miles.  The 
highest  point  is  00  feet  above  sea  level  and  the 
surface  is  so  level  that  drainage  is  difficult  in 
many  places.  The  greater  part  of  the  soil  is  sand 
or  sandy  clay  and  there  is  little  rock  suitable  for 
paving.  I'or  four  months  of  the  year  there  is  suf- 
ficient low  temperature  to  prevent  concreting,  but 
there  is  little  snow.  The  roads  outside  of  the 
cities  total  3,7%  miles,  of  which,  at  the  beginning 
of  this  year,  only  about  400  miles  had  been  im- 
proved. 300  of  tlie^c  being  penetration  macadam, 
90  miles  concrete  11  to  18  feet  wide  and  7  miles 
brick  19  to  40  feet  wide. 

Until  l!)K  there  had  been  no  state  highway  de 
partment  or  state  control  of  highways,  althougl 
a  number  of  progressive  citizens  had  been  urging 
that  such  be  established. 

l!'ll  the  Genera!  Assembly  passed  the  Boulevard 
CV>r|)oratiun  act  authorizing  a  corporation  of  private 
citizens  to  build  a  state  road,  which,  after  com- 
pletion, was  to  be  conveyed  to  the  state  free  of  cost 
and  the  state  must  forever  maintain  the  road  and 
Us  bridges,  culverts,  etc.  Under  this  permissive 
act  the  DuPont  Boulevard  Corporation  was 
formed.  A  twenty-mile  right-of-way  between  the 
Maryland  line  and  Georgetown  was  acquired  and 
a  concrete  road  constructed  on  it,  following  which 
another  section  of  road  was  begun  and,  in  spite  of 
litigation,  was  completed  in  1917.  The  road  so 
constructed  was  formally  turned  over  to  the  state 
three  months  after  the  formation  of  the  State 
Highway  Department. 

sTATK  HIGHWAY  tlKIWKTMKXT  rHEATFD 

In  1!>1<  the  General  Assembly  enacted  a  law 
creating  a  State  Highway  Department  to  establish  a 
ixrmancnt  system  of  highways,  with  power  to  take 
over  any  existing  roads  and  convert  them  into  state 
highways. 

The  department  was  organized  in  June.  1  HI  ? 
with  ( anernor  Townst-nd  as  chairman  and  four 
oilier  citizens,  including  T.  Coleman  Dul'ont.  who 
had  been  president  of  the  DuPont  Boulevard  Cor- 
poration. Chas.  M.  Upham  was  employed  as  chief 
engineer.  Mr.  Upham  had  been  chief  engineer  of 
the  DuPont  Boulevard  Corporation  for  two  years 
and  met  the  requirements  of  the  law  that  the  chief 


engineer  must  be  a  civil  engineer  at  least  30  years 
>ld  who  has  been  in  active  practice  of  his  profes- 

••on  for  ten  years  and  has  had  responsible  charge 
f  road  engineering  work  for  a  years  and  be 
Utalified  to  design  as  well  as  to  direct  engineering 
vurk.    Graduation  from  a  recognized  school  of 

engineering  is  considered  equivalent  to  two  years 

of  actual  practice. 

Chief  engineer  Upham' studied  the  road  systems 
of  several  other  states,  including  Pennsylvania, 
Maryland,  New  York  and  Massachusetts,  prepara- 
tory to  determining  the  policy  of  the  new  depart- 
ment. It  was  decided  that  the  state  should  main- 
tain only  those  roads  which  it  constructed,  con- 
centrating its  resources  upon  those  where  main- 
tenence  would  be  profitable,  a  survey  having 
showed  that  thousands  of  miles  of  roads  in  this 
state  were  sadly  out  of  repair. 

The  state  system  was  outlined  to  consist  ot  a 
north  and  south  trunk  line  system  to  supplement 
the  country  roads  running  east  and  west,  with  a 
radial  system  around  the  principal  city  of  Wil- 
mington.   This  involved  approximately  270  miles. 

The  construction  program  for  1917-18  was 
centered  upon  the  roads  carrying  the  greatest 
traffic  and  suffering  the  worst  physical  condi- 
tions. In  spite  of  war  conditions,  in  the  first  18 
months  over  280  miles  of  road  were  surveyed, 
no  miles  plotted  to  a  small  scale  and  detail  plans 
made  of  130  miles,  while  excellent  progress  was 
made  in  c/.tTying  out  the  tentative  program  of  40 
miles  of  construction. 

Instead  of  following  the  old  country  roads,  as 
had  at  first  been  contemplated,  these  were  found  to 
be  so  winding  that  the  effort  wa»  finally  abandoned 
entirely  and  the  state  roads  were  laid  out  unusually 
straight,  tangents  generally  being  several  miles  long 
connected  by  long-radius  curves.  The  flat  topo- 
graphy permitted  this  and  also  very  light  grades. 
In  order  to  avoid  land  cost-;,  damages  and  condem- 
nations and  to  prevent  local  traffic  from  interfering 
with  through  traffic,  the  roads  generally  avoid 
I'.-wns  keeping  about  a  mile  or  one-half  mile  from 
the  town  limits. 

Immediately  after  the  organization  of  the  State 
Highway  Department  it  commenced  a  survey  of 
the  state  to  locate  deposits  of  sand,  gravel  and  stone 
suitable  f<>r  highway  work,  It  found  no  gravel  or 
stone  except  in  the  northern  part  of  the  state  and, 
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although  there  is  abundance  of  clay,  it  is  not  ac- 
ceptable for  road  work.  The  department  is  using 
the  entire  output  of  quarries  at  the  northern  end 
of  the  state  but  this  is  by  no  means  sufficient  and 
broken  stone  was  imported  this  season  at  a  cost  of 
$1.50  to  $1.75  per  net  ton  at  the  quarries,  plus  90 
cents  freight  to  Wilmington  up  to  Sl.40  freight  to 
the  southern  end  of  the  state.  About  85  per  cent 
of  the  sand  is  purchased  by  the  contractors  from 
dealers,  15  per  cent  at  GO  cents  per  ton  from  a  pit 
at  Lewes  and  the  balance  from  Maryland  or  from 
Delaware  river  dredgers. 


sew    ■         -  rae.ccnsnnt-nan  ia» 

<:u\MIU  CTHtN   PWiratKSS  o\  KKI.AWARE  STATE 
UUADS 


1919  LEGISLATION 

In  1019  the  department  had  a  state  law  passed 
limiting  to  26,000  pounds  the  gross  weight  of  any 
vehicle  and  load  operated  on  Delaware  roads,  and 
to  C.000  pounds  the  gross  weight  of  trailers  with 
metal  tires,  and  giving  the  State  Highway  Depart- 
ment police  power  to  enforce  this  and  other  acts 
regulating  highway  traffic.  Traffic  officers  of  the 
highway  department  are  stationed  at  important 
points  and  do  not  only  control  speed  but  prevent  the 
use  of  the  roads  by  improper  vehicles  and  excessive 
loads. 

The  1919  legislature  also  provided  that  the  high- 
way department  offer  each  year  not  less  than  $100,- 
000  to  each  of  the  three  counties,  which  are  to 
appropriate  as  much  as  they  receive  from  the  state 
and  also  SI  00  per  mile  annually  for  the  maintenance 
of  the  state-aid  roads.  These  roads  are  east  and 
west  roads.  Kent  county  last  year  authorized 
SI 00.000  and  Sussex  county  $850,000.  In  1920 
the  department  set  aside  $750,000  for  aid  to  the 
counties. 

TYW.  AND  CONSTRUCTION 

Except  for  one  road,  the  Philadelphia  Pike  which 
is  paved  with  brick,  the  standard  adopted  was  con- 
crete pavement  I  t  to  18  feet  wide  and  mixed  1 
cement,  2  sand.  \  stone,  and  0.1  hydrated  lime,  as 
specified  by  the  American  Society  for  Testing  Ma- 
terials. It  is  finished  with  a  roller  G  feet  long 
weighing  CO  pounds,  and  a  bow-belt.  Joints  are 
provided  only  at  the  end  of  each  day's  work.  Four 
rods  dipped  in  asphalt  and  extending  2  feet  into 
each  slab  are  placed  at  each  joint  and  no  bituminous 
filler  is  used.  The  concrete  is  required  to  stand 
at  least  28  days  before  the  road  is  open  to  traffic. 
In  one  and  a  half  years  since  the  first  of  these  were 
constructed  the  maintenance  cost  has  been  $U.:H>0 
for  30  miles. 

In  1920  there  were  under  contract  147  miles  of 
roads  including  unfinished  1919  contracts,  and  100 
miles  more  were  projected.  Construction  was 
greatly  hindered  by  difficulty  of  securing  cement. 
By  June  21st,  only  about  40  miles  of  concrete  high- 
way had  been  placed  under  construction  and  it 
seemed  impracticable  to  consider  beginning  any 
more,  but  no  difficulty  was  experienced  in  securing 
asphalt  and  stone  shipments.  At  a  conference  held 
on  this  date,  it  was.  therefore,  agreed  that  the  pro- 
gram should  not  be  held  up  but  that  the  pavements 
should  be  constructed  of  an  asphalt  wearing  sur- 
face on  a  bituminous  foundation  for  the  remaining 
10  miles  of  the  year's  program.  Also,  a  smaller 
experiment  consisting  of  approximately  15  miles  of 
asphalt  surface  road  was  tried  out  in  Sussex  county 
with  good  results. 

The  general  policy  was  adopted  of  letting  con- 
tracts in  sections  4  to  f>  miles  long  in  order  to 
encourage  contractors  to  use  efficient  equipment  and 
organization  and  secure  low  prices.  Roads  were 
built  in  1  f>l s  at  $m,i;oimi  a  mile,  in  1919  at  &i2.<>00. 
and  in  1920  at  S  17.000.  The  laltor  available  is  mostly 
colored  and  although  scarce,  suffices  and  gives  fair 
results  for  a  wage,  last  summer,  of  about  40  cents 
an  hour. 
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Engineering  Activities  of 
the  Illinois  Health  Dept. 

These  include  general  supervision  over  wa- 
ter supplies  and  purification,  sewerage  and 
sewage  treatment,  stream  pollution  and 
public  sanitation.  It  aims  to  assist  engi- 
neers engaged  in  such  work  in  that  state. 


A  very  important  part  of  the  work  of  the  De- 
partment o(  Public  Health  of  the  State  of  Illinois 
is  perfuriv.nl  by  the  Division  of  Engineering  and 
Sanitation,  generally  referred  to  as  the  Division 
of  Kngineering.  The  work  of  this  division  in- 
cludes : 

1.  Control  of  installation  of  water  supply  and 
sewer  svsienis,  including  water  purification  plants 
and  sewage-treatment  plants.  Examination  and 
approval  of  plans  for  all  such  installations. 

-'•    Studies  of  stream  pollution. 

3.  Sanitary  surveys. 

4.  Supervision  o\cr  sanitation  of  common  car- 
riers, including  sources  and  handling  of  water 
supplies. 

5.  Sanitary  inspections  of  public  school  build- 
ings. * 

'».    Malaria  control  by  mosquito  eradication. 

7.  Studies  of  city  waste  collection  and  dis- 
posal and  street  cleaning. 

X.  Investigations  of  typhoid  fever  and  other 
diseases  that  nia>  be  water  borne. 

'J.  Public  addresses  on  sanitary  engineering 
topics. 

10.  Informal  advice  by  correspondence  on  san- 
itary matters. 

Because  of  the  limited  staff,  it  has  not  been 
possible  to  carry  on  some  of  these  activities  as 
thoroughly  as  desirable,  but  special  attention  has 
been  given  to  water  supply  and  sewerage  work, 
examinations  have  been  made  of  nearly  all  exist- 
ing- public  water  supply  and  sewer  systems,  pre- 
liminary investigations  and  studies  have  been 
made  in  many  communities  where  they  should  be 
installed,  and  detailed  descriptive  reports  have 
been  prepared  of  all  these  investigations. 

It  is  the  aim  of  the  division  to  be  of  the  greatest 
possible  assistance  to  engineers  of  the  state  who 
may  be  engaged  in  water  supply,  sewerage  or 
other  sanitary  work,  and  it  is  endeavoring  to  call 
the  attention  of  all  such  engineers  to  the  aid  which 
it  can  give  them.  All  the  reports  and  information 
gathered  by  the  division  are  available,  and  addi- 
tional investigations  can  be  made  by  the  division 
to  aid  engineers  who  have  been  employed  by  com- 
munities to  make  studies  or  prepare  plans  and 
specifications  for  public  improvements.  There 
lias  been  some  criticism  that  the  division  takes 
the  place  of  consulting  engineers,  but  it  main- 
tains that,  on  the  other  hand,  it  always  encour- 
a \'» •>  the  employment  of  competent  consulting  en- 
ivmt  is  by  communities,  and  then  endeavors  to 
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assist  the  engineer  as  far  as  its  authority  and 
duties  will  permit.  Experience  has  shown  that 
tl  is  service  has  been  very  beneficial  to  both  en- 
gineers and  communities. 

The  control  given  the  division  over  installing 
or  improving  water  supply  and  sewer  systems 
has,  it  believes,  been  beneficial  to  the  engineers 
because  communities  as  a  rule  are  more  favor- 
able to  carrying  out  such  public  improvements  if 
they  are  assured  that  such  improvements  have 
been  carefully  studied  and  plans  approved  by  a 
state  department.  Moreover,  when  the  plans 
have  been  approved  by  the  division,  it  can  often 
be  helptul  in  influencing  the  community  to  take 
definite  action  when  it  shows  a  tendency  to  post- 
pone any  such  action  indefinitely. 

The  division  recommends  to  communities  that 
they  employ  competent  engineers  whenever  water 
supply  or  sewerage  work  is  contemplated,  but 
does  not  suggest  the  names  of  engineers,  even 
when  requested  to  do  so  by  municipal  officials. 
On  the  other  hand,  the  division  wdl  furnish  to 
engineers,  on  request,  information  relative  to  any 
particular  municipality  where  water  supply  or 
sewerage  or  other  sanitary  work  is  needed,  but 
does  not  furnish  a  general  list  of  places  where 
such  improvements  are  being  considered  or  should 
be  carried  out.  livery  eftort  is  made  to  have  mu- 
nicipalities engage  competent  engineers  when  a 
project  is  first  considered,  that  they  may  make 
studies  and  prepare  preliminary  reports  with  es- 
timates of  cost  and  make  definite  recommenda- 
tions; rather  than  permit  the  city  officials  to  de- 
cide, without  having  sufficient  data  before  them, 
what  they  consider  should  be  done  and  then  en- 
gage engineers  to  design  and  carry  out  the  work 
already  decided  upon. 

This  work  for  the  engineers  and  the  communi- 
ties of  the  state  is  under  the  charge  of  Harry  F. 
Ferguson,  chief  sanitary  engineer,  with  C.  St. 
(  lair  Drake,  director  of  public  health  for  Illinois, 
in  general  charge  of  the  department. 


City  Sells  Ashes 
The  city  of  Fitchburg,  Mass.,  finds  a  sale  for 
a  part  of  its  ashes,  although  only  a  small  part, 
to  factories  in  the  neighboring  town  of  Leomin 
ster.  where  the  dust  sifted  from  the  ashes  is  used 
in  the  comb  industry.  The  city  received  for 
ashes  sold  for  this  purpose  $332.25  in  1919.  The 
total  cost  during  the  year  of  collecting  both  ashes 
and  rubbish  (the  cost  of  the  two  not  being  kepi 
separate)  was  $16,959,  so  that  this  was  only 
about  2  per  cent  of  the  cost.  It  may  offer  sug- 
questions,  however,  for  similar  uses  to  which 
ashes  may  be  put  in  other  districts  and  other 
industries. 

Millions  for  Manitoba  Highways 

The  Manitoba  government  has  submitted  to  the 
ministc.  of  railways  and  had  approved  by  him 
plans  for  highway  construction  involving  the  ex- 
penditures of  about  !?3, 500,000  on  4.000  miles  of 
roadway. 
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Immigration  Notes 

The  congestion  at  Ellis  Island  still  continues 
and  the  difficulties  of  the  immigration  officials 
iluc  to  inadequate  force  and  accommodations  are 
increased  hy  the  large  amount  of  rejections  that 
are  necessary  on  account  of  the  large  proportion 
of  indigent  arrivals  and  those  that  are  diseased, 
evil  minded,  or  otherwise  undesirahle.  The  pro- 
portion of  rejections  is  now  more  than  twice  as 
great  as  in  1914,  and  in  one  month  there  were 
1.757  steerage  passengers  absolutely  destitute, 
with  no  money  whatever,  besides  638  that  had 
less  than  $20  each.  The  character  and  number  of 
undesirables  arriving  shows  that  viseing  of  the 
passports  abroad  by  American  consuls  is  done 
without  adequate  facilities  and  that  inquiry  into 
the  physical,  mental  and  financial  state  of  the  ap- 
plicant is  practically  nominal.  It  is  to  be  hoped 
that  the  present  price  of  steerage  transportation, 
which  is  about  $1 10  as  against  $25  before  the  war, 
may  operate  in  some  degree  to  secure  more  desir- 
able immigrants. 


One  of  the  difficulties  due  to  the  inffieiencv  of 
the  Kllis  Island  immigration  office  is  that  since 
October.  1018,  the  issuance  of  certificates  of  ar- 
rival ami  papers  for  candidates  for  citizenship  has 
been  neglected  so  that  at  present  there  are  616.- 
400  in  arrears,  which,  at  the  present  rate,  may  in- 
crease to  100.000  per  month. 


The  number  of  aliens  waiting  to  depart  from 
the  other  side  for  America  is  apparently  increas- 
ing. It  is  now  estimated  that  between' 3,000,000 
and  4.000.000  Italians  and  more  than  3.000.000 
Poles  are  waiting  to  come  across:  267.000  appli- 
cations have  been  made  in  Poland  alone  for  pass- 
ports, most  of  them  for  Jews.  Some  Italian  farm- 
ers say  that  they  arc  emigrating  because  of  dan- 
ger from  explosions  when  plowing  in  former  bat- 
tle grounds.  If  the  present  conditions  continue, 
the  only  limit  of  immigration  for  a  long  time  will 
be  the  capacity  of  the  steamships. 

In  New  Orleans  a  committee  of  eleven,  com- 
posed of  representatives  of  rice,  cane  and  cotton 
growers  and  steamship  and  railroad  officials,  has 
been  appointed  to  devise  a  practical  method  of 
exploiting  Louisiana  resources  with  the  view  to 
inducing  immigrants  to  plan,  before  they  sail,  to 
come  to  New  Orleans. 


A  large  proportion  of  immigrants  landed  in 
New  York  are  destined  for  Chicago  and  vicinity, 
especially  the  Calumet  district,  while  many  have 
tickets  through  for  Denver  and  other  Rocky 
Mountain  points,  from  which  there  has  been  for 
months  a  considerable  migration  back  to  Europe. 
Other  immigrants  continue  across  the  continent  to 
San  Francisco.  Seattle  and  Portland. 


The  enormous  wages  paid  here  have  been  duly 
exploited  abroad  and  labor  naturally  is  eager  to 
participate  in  the  one  dollar  per  hour  rate  for 


unskilled  or  semi-skilled  services.  In  a  group  of 
about  150  in  line  at  ihc  Ellis  Island  ticket  office, 
30  were  bound  for  Chicago,  10  for  Detroit,  (>  for 
Denver  and  (>  for  San  Francisco,  the  remainder 
were  going  singly  to  a  large  number  of  destina- 
tions from  Mori  da.  to  Minnesota  and  from  Pitts- 
burg to  Sacrament".  The  distribution  is  consid- 
ered much  wider  than  it  has  been  previously  for 
many  years. 


The  willingness  <>f  some  countries  to  share  their 
population  with  us  is  illustrated  by  the  fact  that 
on  October  9  the  former  "Germanic"  of  the  White 
Star  Line,  now  owned  by  a  Turkish  company  and 
chartered  by  Greeks,  sailed  from  Constantinople 
for  America  carrying  1,000  Creek.  Armenian  ami 
Jewish  immigrants  who  left  without  American 
passports  and  without  the  consent  of  the  French 
authorities  in  charge  of  the  port. 

Advance  figures  of  the  immigration  report  for 
last  year  show  that  41.594  aliens  gave  Massachu- 
setts. 32.502  gave  California.  28.227  gave  Michi- 
gan, 13,212  gave  Connecticut.  5.608  gave  Minne- 
sota and  4,326  gave  Florida  as  their  place  of 
destination,  In  order  to  secure  a  better  distribu- 
tion of  immigrants,  a  new  bureau  is  to  be  estab- 
lished at  Ellis  Island  under  charge  of  P.  A.  Dono- 
hne  from  the  Depart  mint  of  Labor.  This  bureau 
will  be  provided  with  economic  and  linguistic  ex- 
perts who  will  endeavor  to  counteract  the  general 
tendency  of  immigrants  to  settle  in  large  cities  be- 
cause they  know  nothing  of  other  portions  of  the 
country.  The  necessity  for  this  action  is  empha- 
sized by  the  fact  that  within  a  few  days  delega- 
tions from  Detroit  and  from  Akron.  Ohio,  have 
visited  Ellis  Island  to  endeavor  to  divert  immi- 
gration from  these  municipalities  to  farm  land  in 
northern  Michigan  and  Ohio. 


The  Labor  Department  in  New  York  State  is 
cooperating  in  the  effort  to  secure  a  better  dis- 
tribution of  immigrants  throughout  the  country 
and  to  avoid  their  concentration  in  large  cities. 
A  bureau  for  this  purpose  has  been  established  in 
N'ew  York  and  in  most  of  the  large  cities  through- 
out the  state  and  billboards  are  erected  displaying 
notices  in  many  languages  that  alt  kind*  of 
skilled  and  unskilled  labor  are  handled  without 
lees. 

In  reply  to  pleas  by  the  immigration  service  a 
number  of  large  enterprises  throughout  the 
country  have  written  to  the  commissioner  at 
Ellis  Island  offering  to  employ  hundred  of  aliens. 
Among  these  companies  is  the  Oliver  Coal  Com- 
pany at  Daleski.  Ohio,  (hat  wants  several  bun 
died  miners  at  $8.00  per  day.  There  are  also 
many  invitations  from  farming  companies. 


Notwithstanding  an  increasing  number  of  un- 
desirable immigrants  that  are  shipped  back  to 
Europe  because  they  are  penniless,  their  average 
prosperity  is  much  greater  than  before  the  war. 
In  1914  the  average  cash  brought  into  this  coun- 
try bv  the  heads  of  families  or  by  immigrants 
traveling  alone  was  $46  while  in  1920  it  has 
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risen  t"  $119.  They  are  also  better  dressed  and 
have  better  household  goods  than  formerly.  In 
1913  the  immigrant  transportation  from  Denmark 
to  New  York  was  $42  and  it  is  now  $173.  From 
Italy  it  was  $30  and  is  now  $372;  from  Germany 
$34  and  now  $1,437;  in  Austria  $39  and  now 
S2.S47.  These  figures,  of  course,  represent  the 
loss  through  depreciation  of  foreign  currency. 


ment.  The  proposed  new  regulations  will  require 
proprietors  to  communicate  with  the  ministry  of 
economics  and  have  the  authorities  investigate 
before  closing. 


Labor  Items 

There  i>-  in  Chicago  such  an  abundance  of  labor 
that  applicants  are  being  constantly  turned  away 
and  there  is  prospect  for  much  unemployment  dur- 
ing the  winter.  Railroads  and  industrial  estab- 
lishments are  reducing  their  forces,  many  labor- 
ers are  arriving  from  the  West,  from  the  North- 
west, and  from  Ohio,  and  the  lodging  houses  and 
workmen's  hotels  are  crowded. 

A  bulletin  of  the  New  York  State  Industrial 
Commission  announces  that  figures  based  on  the 
reports  of  1.570  manufacturers  show  that  there  arc 
100,000  less  workers  employed  in  New  York  State 
factories  than  were  employed  six  months  ago, 
making  a  total  reduction  of  7  per  cent.  The  high- 
est employment  during  the  last  six  months  was 
reached  in  March,  and  the  decline  started  in  April 
with  a  reduction  of  about  1  per  cent,  due  chiefly 
to  the  strike  of  switchmen.  The  increase  has  con- 
tinued since  then  at  a  rate  of  1  or  2  per  cent  per 
month  until  the  present  level  of  unemployment  is 
about  the  same  as  it  was  about  one  year  ago. 

According  to  the  Cnited  States  Bureau  of  La- 
bor statistics,  9  out  of  14  leading  industries  in  the 
I'niled  Slates  showed  a  decrease  of  employment 
in  September.  1020,  as  compared  with  September, 
1919.  while  5  showed  an  increase. 


The  eight-hour  day  is  universal  for  labor  in 
Norway  and  employers  complain  that  the  quan- 
tity ami  quality  of  labor  has  depreciated  very 
much  in  the  last  few  years,  while  the  pay  has 
quadrupled  or  more,  men  who  received  13.4  cents 
per  hour  before  the  war  now  receive  56  cents, 
while  men  in  the  building  trades,  most  of  whom 
are  employed  at  piece  work,  make  as  much  as 
$1.07.  About  $25  a  week  is  considered  to  be  a 
minimum  living  wage  there  for  a  family  of  four. 


Complaint  is  "made  from  Germany  of  the  in- 
crease of  unemployment  to  a  great  degree,  part  of 
which  is  attributed  to  the  action  of  the  demobili- 
zation commission  of  Berlin  which  required  the 
discharge  from  private  employment  of  workers 
not  dependent  on  their  personal  earnings  for  their 
livelihood.  In  opposition  to  this  it  is  said  that  the 
National  Government  will  restrain  proprietors  of 
factories  from  shutting  down  on  account  of  the 
high  cost  of  production  or  lack  of  market  and 
wage  demand.  There  has  been  a  strong  tendency 
1o  close  plants  and  export  the  machinery  and 
equipment  to  foreign  countries,  which  the  labor 
leaders  declare  is  the  employer-*'  sabotage  and  the 
communists  equally  object  because  it  prevents 
them  from  taking  possession  of  plant  and  equip- 


Prison  Labor  on  New  York  Roads 

The  prison  Survey  Committee  of  New  York 
State.  Adolph  Lewisohn.  chairman,  has  recom- 
mended to  Governor  Smith  that  prisoners  be  used 
more  extensively  than  at  present  in  road  building 
and  other  outdoor  work.  This  would  not.  how- 
ever, mean  unfair  competition  with  private  con- 
tractors, as  the  committee  favors  paying  offend- 
ers for  their  labor  watres  based  upon  these  pre- 
vailing in  outside  work. 

At  present  inmates  receive  only  a  cent  and  a 
half  a  day.  It  is  proposed  that  these  wages  be 
increased,  and  that  out  of  the  earnings  of  prison- 
ers the  state  take  the  cost  of  their  maintenance. 
The  remainder  would  either  be  sent  ro  the  pris- 
oner's dependents  or,  if  he  has  none,  be  kept  in 
trust  for  him  until  his  release. 

According  to  the  committee's  report,  which  has 
iust  been  made  public,  that  body  finds  that  road 
building  "is  not  only  advantageous  to  the  upbuild- 
ing and  general  physical  welfare  of  the  prisoner, 
but  advantageous  to  the  state." 

"It  is  a  sad  commentary  on  prison  life."  the 
report  declares,  "when  one  reads  such  a  statement 
as  'work  on  the  road  and  on  the  farm  should  be 
tnven  men  before  being  paroled,  in  order  that 
they  may  become  hardened  and  get  into  fine 
physical  trim.'  It  is  as  necessary  to  keep  them 
in  good  physical  trim  while  they  are  in  prison 
long  before  thev  are  paroled,  as  it  is  to  get  them 
physically  hardened  just  before  parole  " 


Reducing  Force  Increases  Output 

A  Pennsylvania  steel  manufacturing  plant  was 
operating  about  two  mouths  ago  with  100  per 
cmt  employees  and  only  producing  68  per  cent 
c--  <citv.  I"  consequence  10  per  cent  of  the  men 
v  f|jM hirged  and  production  rose  to  78  per 
cent.  Another  10  per  cent  of  men  were  discharged 
and  production  rose  to  85  per  cent  capacity.  A 
third  10  per  cent  reduction  of  labor  has  brought 
the  production  up  to  96  per  cent  of  plant  capacity. 
This  is  another  demonstration  of  the  well  known 
fact  that  the  efficiency  of  labor  has  greatly  de- 
creased within  recent  years,  and  suggests  a  very 
practical  method  of  increasing  it. 

Surveying  for  Dallas  Dam 

Surveys  are  being  made  on  Upper  Trinity 
river  under  the  direction  of  Major  W.  J.  Powell 
bv  two  parties,  which  are  investigating  possible 
dam  sites  for  the  water  works  of  Dallas,  Texas. 
The  city  commission  recently  authorized  the  ex- 
penditure of  $18,000  for  the  completion  of  this 
survey,  which  will  be  continued  for  several 
months  yet. 


Preliminary  work  has  been  commenced  on  the 
$30,000,000  Bridge  river  hydro-electric  plant  at 
Sillovct.  British  Columbia. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."   If  it  is  only  a  new  way  to  drive  a  nail  it  may  help  some  one. 


Protecting  Concrete 
from  Frost  Part  II* 

Heating  mixing  water  and  aggregate,  and 
use  of  anti-freezing  solutions. 


According  to  a  phamplet  on  concrete  work  in 
cold  weather  issued  by  the  Portland  Cement  Asso- 
ciation, "the  general  opinion  is  that  freezing  will  not 
injure  concrete  that  has  had  an  opportunity  to 
harden  for  not  less  than  forty-eight  hours  under 
favorable  conditions ;  and  as  a  rule  concrete  will  not 
show  any  serious  effects  from  having  been  frozen 
once.  if.  after  being  thawed  out.  it  is  not  again 
allowed  to  freeze  until  early  hardening  is  complete. 
Uut  if.  before  early  hardening  is  complete,  the  con- 
crete is  allowed  to  alternately  freeze  and  thaw  at 
short  intervals,  it  will  be  damaged.  When  prevail- 
ing temperatures  during  the  day  are  below  45  de- 
grees, thev  often  drop  suddenly  during  the  night  to 
freezing  or  below.  Therefore,  it  is  necessary  that 
such  a  drop  be  anticipated  by  heated  materials  and 
also  that  means  be  provided  for  protecting  the  work 
against  freezing." 

One  of  the  largest  and  most  successful  concrete 
construction  companies  in  this  country  issues  to  :ts 
superintendents  and  foremen  a  series  of  instruc- 
tions expressly  devoted  to  the  protection  of  con- 
crete placed  in  cold  weather,  in  which  it  defines  as 
winter  work  all  concrete  construction  commenced 
in  the  fall,  or  before  spring,  or  at  any  time  that 
brings  its  comp'ction  in  the  cold  weather;  and  re- 
quires the  rnaji  in  charge  to  provide  in  advance  for 
either  partial  or  complete  protection  of  the  work  as 
may  be  necessary,  anil  to  make  requisition  for  the 
necessary  supplies  required  to  heat  and  enclose 
the  structure. 

Whenever  the  weather  is  cold  enough  to  make 
frost  probable,  heating  the  aggregate  and  the  wa- 
ter before  mixing  will  accelerate  the  setting  of  the 
concrete  and  improve  its  strength,  and  may  often 
suffice,  without  more  expensive  precautions,  to 
carry  the  work  safely  over  night  or  through  brief 
periods  of  cold  or  single  frosts.  Such  provisions 
should  therefore  always  be  made.    They  may  be 

•Ciri  I.  Ei?*ct  ..{  f?<>-t  •••!  mutif.  »i>  ...-billed  NVvtwIwr  l> 


simple  and  easily  provided  at  small  cost  and  are 
certain  to  be  imperative  if  the  cold  is  great  enough 
or  prolonged  enough  to  make  it  also  necessary  to 
enclose  the  concrete  and  warm  the  atmosphere 
around  it. 

HEATING  WATER 

For  a  small  amount  of  work,  the  water  can  be 
heated  in  kettles  over  open  wood  fires;  but  for 
work  of  any  magnitude,  some  continuous  system 
of  heating  it  is  desirable.  If  there  is  a  pipe  sys- 
tem for  water  under  pressure,  good  results  may 'be 
obtained  by  running  the  supply  to  the  mixer 
through  a  section  of  radiator  or  through  any  grid- 
iron or  coil  of  pipes  under  which  an  open  fire 
is  kept  burning. 

Any  heater  like  that  for  a  kitchen  or  laundry, 
boiler,  or  a  discarded  hot  water  house  heater,  will 
answer  the  purpose  if  it  is  more  conveniently 
available  A  special  heater  on  the  market  for  this 
purpose  consists  of  an  open  sheet-metal  box  with 
vertical  sides,  a  fire  grate  in  the  bottom  and  an 
open  fire  pot.  The  tire  pot  itself  consists  of  a  rec- 
tangular coil  fitting  the  box  and  connected  to  the 
water  supply  and  automatically  heating  it  as  it 
is  drawn  off  to  the  concrete  mixer.  The  principle 
is  essentially  that  of  the  ordinary  range  water- 
back  for  a  kitchen  boiler,  and  the  advantage  is 
that  the  open  lire  also  serves  to  heat  the  atmosphere 
and  thus  makes  the  apparatus  equivalent  to  the 
ordinary  brasier  or  salamander  commonly  used  for 
heating  the  atmosphere  surrounding  concrete  under 
construction. 

Tf  steam  is  available,  it  can  Ik-  conveniently  used 
for  heating  the  mixing  water.  Kxhaust  steam  may 
suffice,  and  can  be  simply  turned  into  a  water 
barrel  or  tank  from  the  open  end  of  the  exhaust 
pipe. 

If  live  steam  is  used  from  the  boiler  supplying 
the  mixer  engine  or  the  hoisting  engine  or  from 
a  special  boiler,  it  can  either  be  circulated  through 
a  coil  immersed  in  the  water-supply  tank  or  be 
admitted  through  pipes  closed  at  the  farther  end 
and  perforated  with  small  holes  which  are  sub- 
merged in  the  tank  and  allow  the  live  steam  to 
rapidly  heat  the  water.  These  devices  can  be 
manufactured  easily  on  the  job  from  second-hand 
pipes. 

HF-AT1NT.  THE  AGGREGATE 

Sand,  gravel  and  broken  stone  should  always  be 
stored  in  a  dry  place  as  near  as  possible  to  the  mix- 
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nig  machine  so  lfi.it  after  being  warmed,  thev  may 
lose  the  minimum  amount  of  heal  in  transit  to 
llie  concrete  mixer.  They  should  be  protected  from 
storm,  and  if  convenient  mav  sometimes  be  advan- 
tageously stored  in  the  finished  cellar  of  the  build- 
ing under  construction  or  in  some  unused  shed 
that  is  near  by  it.  If  stored  in  open-air  piles  tliev 
should  always  be  protected  bv  tarpaulin  covers  that 
not  only  keep  off  snow  and  rain  but  retain  the 
warm  atmosphere  and  prevent  excessive  radiation 
of  heat. 

J^l  |,,,l"S  °f  "K^au-.  atid  piles  of 

•irrigate  that  is  constantly  receive*!  as  nsed  may 
Ik-  satisfactorily  heated  nurelv  bv  budding  the  pile's 
over  a  hor„  „ta!  flue.  such,  for  example,  as  an  old 
>n  okeslack.  a  few  lengths  of  vitrified  drain  pipe  or 
-me  bm..-up  |,nrk  „r  s(nIK.  >lrill.„jrt.  jn  whii., 

wo  -d  or  coke  hie  can  be  maintained,  the  rlmic  and 
smoke  passing  Irom  en(!  to  ond    f  h  , 

heating  all  ot  the  surface,  which  radiate  into  the  n"c 
ab-vc  I  he  aggregate  must  be  taken  from  above  and 
Pushed  over  the  flue,  or  if  (he  pile  is  large  ,<  n  U 
occasionally  be  shoveVd  and  shifted  so  at  ,o  bem-r 
iie.il  tin-  exterior  |M>rtion. 

\Vhen  steam  is  available,  it  mav  he  supplied  ,o 
short  lengths  of  p.pes  plugged  a,  the  extrcn'i.v  „:d 

orated  at  frequent  intervals  with  small  hole* 
"f  these  pipes  are  driven  into  the  pile  of  sand 
gravel  or  broken  stone  and  live  steam  turned  on  it 
«j'lf  <,incklv  heat  the  material.  The  piles  tllav  ,K. 
(•laced  horizontally  ,„  the  bottom  of  the  storage 
Pile  and  left  there  to  keep  the  mass  warm  while  the 
aggregate  is  used  from  the  bottom  of  the  pile  and 
colder  aggregaie  slides  down  to  take  its  place  In 
Ibis  case  the  pipes  should  be  Isolated  ..„  one 
>"lc  and  that  side  turned  downward  to  prevent  the 
b-'le.  fro,,,  becoming  clogged  with  dirt  and  sand 
l  or  jobs  requiring  a  large  amount  of  aggregate  or 
for  work  long  continued  in  cob)  weather,  the  aggre- 
gate mav  be  stored  in  bins  provided  with  perforated 
Meam  p,,H-s  jx  mianentlv  installed' on  the  bottom 
...d  sides  o,  the  bm.  fn  one  winter  job  of  con- 
creting ;,n  IS  hp.  boiler  w.,s  instalk.a  i;t]w 
to  provide  steam  for  heating  the  aggregate  and  the 
-ncrete  forms,  and  delivered  *!£nt  Till 
/.outal  grid-iron  consisting  of  six  :«;-&*,,  l(.ngll,s 
<■>   j  ,-mch  pipe  |ierforate«l  with  .'i-hi-imh  holes 

mches  apart.  This  pipe  was  connected  up  in 
..  rectangular  framework  ,  n  or  near  the  level  of 
the  ground  and  the  stone  was  piled  over  one  end 

"  ami  sand  over  the  other  end.  During  the 
•lav.  when  the  aggregate  was  constantly  being  taken 
fn  in  the  p,!es  to  (he  adjacent  mixer,  the  storage 
Piles  were  kept  uncovered,  but  at  night  they  were 
covered  with  ca-vas  and  the  steam  pressure  main- 
tained, preventing  the  materials  from  getting  cold. 
\  '  ,  mch  branch  from  the  steam  main  was  led 
'"  :'  water  barrel  from  which  the  supply  for  the 
mixer  was  taken 

Thcte  are  on  the  market  torches,  provided  with 
a  blast  bv  which  a  long  flame  can  Ik-  directed  to 
a  considerate  distance,  that  are  us,  rl  for  heating 
the  materials  in  the  mixer  drum  while  the  con- 
crete is  being  mixed.  For  ibis  purpose  (he  torch 
is  arranged  so  that  its  thine  enters  the  drum  near 
the  axis  and  plays  directly  on  the  aggregate  while 
the  drum  revolves.    In  this  case  the  inlet  and  out- 


let openings  on  both  sides  of  the  drum  arc  usually 
covered  by  canvas  or  some  other  easily  movable 
protection  that  helps  confine  the  hot  air  in  the 
drum.  Similar  results  can  also  be  obtained  by 
letting  live  steam  into  the  drum  while  the  mixing 
is  in  process,  but  in  this  case  it  is  well  to  allow 
for  the  moisture  condensed  from  the  steam  in  pro- 
portioning the  amount  ot  water  to  be  used  for 
mixing  the  concrete. 

It  is  considered  good  practice  to  heat  materials 
so  that  the  concrete  will  have  a  temperature  of  at 
least  ;n  degrees  when  placed  ill  (he  form.  Gcn- 
erallv  the  sand,  stone  and  gravel  are  not  heated  to 
more  than  1  Mi  degrees,  but  the  water  can  be  heated 
to  any  convenient  temperature.  It  is  not  usually 
economical  to  have  the  materia!  hot  enough  to  give 
the  concrete  a  temperature  of  about  !•»  degrees 
when  discharged  from  the  mixer. 

VXTI-rklE7l.\<-.  SOI.L1KJN 

When  only  vnv  |j„nt  frosts  ;lre  anticipated,  it 
is  sometimes  more  convenient  to  prevent  freezing 
by  dosing  the  water  rather  than  by  heating  it, 
especially  as  this  method  will  prevent  freezing  for 
a  longer  time  than  simply  beating  the  materials  In- 
fore  mixing.  Common  salt  dissolved  in  the  mixing 
water  will  lower  the  freezing  tcni|Kraturc  alMitit 
1  degree  Fahrenheit  for  every  1  |*-r  cent  by  weight 
of  saIt  added.  Care  should'  be  taken  not  to  use 
more  than  an  extreme  maximum  of  in  per  cent 
•  •f  salt,  because  in  greater  quantities  it  is  likely  to 
injure  the  quality  of  the  concrete  and.  in  any  event, 
is  undesirable  because  it  retards  the  setting  of  the 
concrete. 

Hctter  results  are  obtained  bv  using  calcium 
chloride,  which  is  not  only  more  etheicut  in  pre 
venting  freezing,  bin  has  a  great  additional  ad- 
vantage in  accelerating  the  hardening  of  the  on 
ciete  and  thus  reducing  the  time  for  which  it  is 
necessary  to  protect  ii  from  the  cold,  besides  (level - 
"pmg  strength  more  rapidlv.  Calcium  chloride  is 
sold  by  s,.vc,al  commercial  dealers  under  dill",  n  nt 
names  such  as  '•quickslonc."  or  bv  its  own  name, 
and  they  ;iN„  sell  other  preparations  with  various 
additional  ingredients,  all  of  them  securing  the 
same  results.  |t  can  now  be  purchased  in  a  solu- 
tion of  about  ■>:  ptT  cent  at  a  price  of  about  thirtv- 
hve  cents  per  gallon.  In  one  case  its  use  in  the  con 
struction  of  a  1>'-inch  wall  enabled  the  work  to 
be  continued  safely  when  the  temperature  was 
near  zero.  Camion  should,  however,  be  observed 
m  the  use  of  calcnun  chloride  where  reinforcement 
steel  is  embedded  in  the  concrete  because  some  tests 
of  the  i.overnn.ciit  Testing  Ilureau  have  indicated 
that  it  .rinsed  an  increased  corrosion  oi  the  steel, 
an  cliect  thai  was  not.  however,  delected  bv  some 
other  observers. 


TTousion.  Tf-vae.  Cannot  P»Vr 

"'•  •',  ^r  oMor-rs  i„  Hooslni,  Texas 

-r..  ,.;t!;„.r  <|A  „.,v  tbo  orM;r„  c<)^  fif  navinr.  ;n 
f'-o„t  ,,f  tnr;r  properties  leaving-  for  the  city  onlv 
th->  .-ost  ,,f  thr  intersections,  the  cttv  cannot  take 
ndvant^e  of  the  offer  since  it  has  no  moncv  in 
the  treasury  to  pav  for  such  intersections.  Tt  is 
reported  that  the  citv  could  lay  50  miles  of  new 
pavement,  all  to  be  paid  for  bv  property  owners, 
if  it  could  pay  for  the  intersections. 
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Recent  Legal  Decisions 


TAXES   CAR    BE    LEVIED    BEFORE  IMPROVEMENT 
IS  COMPLETED  IN  KANSAS 

The  Kansas  Supreme  Court*  holds,  State  v. 
Stewart.  I'M  Pac.  2(e).  that  under  the  provisions 
of  the  state  road  law,  it  is  not  necessary  that  an 
improvement  shall  be  completed  before  general 
county  and  township  taxes  can  be  levied  to  pro- 
vide a  fund  to  meet  at  maturity  the  first  install- 
ment of  the  bonded  debt  created  therefor,  not- 
withstanding that  local  assessments  upon  the  land 
specially  benefited  cannot  be  made  until  such 
completion. 


BUILDING  PERMIT  ORDINANCE   HELD  VALID 

The  Maryland  Court  of  Appeals  holds,  Farm- 
ers' &  Planters*  Co.  v.  Mayor,  etc.,  of  Salisbury, 
111  All.  112,  that  an  ordinance  prohibiting  the 
erection  or  repairing  of  buildings  within  city  lim- 
its without  the  issuance  of  a  building  permit  from 
the  mayor  and  council,  and  specifying  the  matters 
to  be  considered  on  application  for  such  permit, 
is  valid,  being  a  reasonable  exercise  of  the  police 
power  granted  to  the  city  by  its  charter.  Such 
an  ordinance  cannot  confer  an  unlimited  discre- 
tion, but  this  the  ordinance  did  not  propose  to  do. 
The  city's  action  in  refusing  to  grant  a  permit 
for  the  construction  of  an  addition  to  a  building 
to  be  used  for  the  purpose  of  storing,  mixing  and 
bagging  fertilizer,  tak.-n  after  careful  considera- 
tion of  letters  and  petitions  of  those  living  in  the 
vicinity  of  the  proposed  addition,  both  for  and 
against  the  grant,  was  held  not  arbitrary. 

VALIDITY    OF    ROAD    IMPROVEMENT  STATUTE 

The  Arkansas  Supreme  Court  holds,  Nettles  v. 
Hazlewood  Koad  Improvement  Dist.  Xo.  2.  223 
S.  W.  3°7.  that  the  fact  that  the  drainage  district 
embracing  a  part  of  the  road  district  was  declared 
invalid  did  not  prevent  the  road  improvement  dis- 
trict commissioners  from  proceeding  with  the  im- 
provement as  authorized  by  the  special  statute,  as 
it  was  not  shown  that  the  carrying  out  of  the 
drainage  improvement  was  essential  to  the  con- 


ion  of  the 


roan  impro 


ment. 


MUMCIPAL  ITY'S  POWF.R  III  USE  MACHINERY  PURCHASED 
FOR    WATER    SYSTEM    INCIDENTALLY  FOR 
ELECTRIC  LIGHT  SYSTEM 

In  a  suit  to  restrain  a  town  from  carrying  out  a 
contract  for  the  purchase  of  electrical  machinery 
and  equipment  it  was  alleged  that  although  the  ex- 
pfessed  purpose  of  the  town's  purchase  was  for 
pumping  and  supplying  water  to  the  town,  this  was 
rnly  a  subterfuge  and  that  the  machinery  com 
tractcd  for  wa-  purchased  for  the  purpose  of  instal- 
ling an  electric  light  p'ant  ;  that  bonds  had  been 
voted  and  ?  Id  to  construct  a  waterworks  system 
and  the  town  officials  proposed  to  divert  funds  so 
raised  to  construct  an  electric  lighting  system.  A 
municipality  in  its  discretion  may  authorize  its  prop- 
erty to  be  used  iucidentially  for  a  purpose  other 
than  that  for  which  it  is  primarily  purchased  or 
constructed,  if  the  use  for  incidental  purposes  does 
not  interfere  with  the  use  tor  the  primary  purpose 


The  New  Mexico  Supreme  Court,  applying  this 
principle  holds,  Page  v.  Town  of  (iallup,  1!H  Pac. 
bin.  that  if  it  were  true,  as  the  town  alleged,  that  the 
machinery  which  it  was  proposed  to  install  was 
necessary  for  the  presi  nt  and  reasonably  anticipated 
needs  of  the  town  for  pumping  water,  the  fact  that 
the  town  propped  to  use  the  machinery  in  connec- 
tion with  some  other  municipal  use  could  not 
operate  to  prevent  the  town  from  installing  the 
machinery.  It  wa*  a  question  of  fact,  of  course, 
as  to  whether  the  machinery  in  question  was  neces- 
sary for  the  operation  of  tin-  water  plant,  or 
whether  the  council  in  good  faith  had  determined 
that  it  was  necessary.  Judgment  for  the  plaintiff 
was  therefore  reversed. 

DAMAGES  FOR  FAILURE   TO  TILE  SEWER  ACROSS 
P.HVATF.  L\ND  UNDER  CONTRACT 

Part  of  an  agrot  incut  concerning  damages  for  the 
construction  by  a  city  of  a  -evvvr  across  private 
land  provided  that  it  the  sewer  sh.-nld  create  an 
open  stream  to  such  an  extent  as  t  .  interfere  with 
the  use  of  the  lai.d  for  fanning  purposes  the  owner 
could  require  the  citv  to  Pie  the  water  across  the 
land.  The  South  Dakota  Suorenie  Court  holds. 
Hatch  v.  City  of  Mt.  Vernon.  1>  X.  W.  it:!1.  that 
this  provision  came  under  the  arbitration  clause  in 
the  contract,  requiring  a  demand  for  arbitration  of 
damages  in  excess  of  a  certain  sum  to  me  made  by 
the  landowner  within  hvc-  years  of  the  date  of  the 
contract.  The  "a:! downer  could  :i.  t  therefore  re- 
cover damages  from  the  citv  f  it  its  failure  to  tile 
the  ditch  after  the  e\p  rati  n  of  that  time,  where 
no  demand  f>  r  arbitration  w.-s  made  as  required. 


STATE    HIGHWAY    COMMISSION    NOT    A  MUNICIPALITY 
WITHIN    KT.NICIP-L   MECHANICS   LIEN  ACT 

The  Xew  Jet  so v  Court  of  Chancery  ho'ds,  Curtis 
&  11  ill  Crave.  X  Sand  Co.  .  .  Slate  Highway  Com- 
mission, 111  AtL  Pi.  that  the  provisions  of  the  Mu- 
nicipal Mechanic's  Lien  Act  of  I  .<1s  do  not  app'y  to 
lab-  r  or  materials  for  the  performance  of  contracts 
made  by  the  State  Highway  Commission.  The 
c(  tnmission  is  not  a  "municipality"  within  the  act, 
but  is  an  alter  ego  •  f  the  state  itself, 


WHEN  RELIEF  FROM  TAX  BILLS  TOO  LATE  AFTER  COM- 
PLETION OF  VORK 

A  suit  for  the  cancellation  of  tax  bills  issued  by 
the  dulv  constituted  authorities  of  Kansas  City 
against  the  complainant's  property  for  the  construc- 
tion of  certain  sewers  on  the  ground  that  the  con- 
tract was  not  let  to  the  lowest  bidder  no  com- 
plaint having  I  teen  made  until  after  the  completion 
of  the  work,  was  denied.  Welch  v  <  '•  inmrrt c  Trust 
Co..  (Mo.)  S.  W.  ".os.  where  the  irregularit'es 
charged  were  in  great  part  m  ilters  of  public  record. 
:.nd  the  slightest  altetmoii  on  the  part  of  plaintiff 
would  have  disclosed  to  them  all  that  the  part:es 
charged  with  Ind  faith  knew  and  they  made  no 
objection  i  r  protest. 
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*«».  S»— .NATIONAL  CONFERENCE 
OF  HEALTH  OFFICERS  Or  H.ni> 
F.   Vi.uk  Mali.  iM'iroH.  Mult. 

iU-r.  H-»  INOOTR1AI.  SAFKTV 
CONGRESS.  Slat.'  Iinluntrlal  0>m- 
mlj.iii.in,     Syriiriim-.  N.  V 

l>rr.  «-IO—  NATION  A  L  RIVERS  \ 
HARI.oEs  CONOEESS  Anniiiil  e..»- 
v. nil.. n.     WasMnuooi.  Ic  c. 

Or*,  T-IO — AMERICAN  SOCIETY 
OF  MECHANICAL.  ENGINEERS  An- 
nual rnretinu.  New  Yurk.  Secretary. 
i»  \Y.  39th  St..  New  Vork  City. 

Dm.    »_THF.    BROOKLYN  ENfil 
NKKHS-     CLUB.       Annual  Meeting. 
vlortlDn  nf  officer*. 

Or*.   ia-1«-  AMERICAN  ASSOCIA- 
TION OF  STATE   HIGHWAY  OFFI 
OIALfl.     Annual  convention.  Wash- 
ington. D.  C 

Oee.  1H-1T  THE  KANSAS  ENC.I- 
NEERING  SOCIETY.  Annual  meet- 
ing.   Topeka,  Kansas 

J...  1»  -  AMERICAN  SOCIETY 
CIVIL  ENGINEERS'     New  Vork  City. 

Jan.  3S.3T.  1931—  THE  AMERICAN 
WOOD  PRESETS V EMS  ASSOCIATION, 
['lace  of  meeting  to  lie  announced 
later. 

Jan.    M-27— ASSOCIATED  GENE- 
RAL CONTRACTORS  OF  AMERICA 
Annual       convention.  Wa»hlnKton, 
D.  C;  New  Orleana. 

Frk.  T — AMERICAN  KOAD  BUILD- 
ERS" ASSOCIATION.  Annual  con- 
vention. Coliseum.  Chleaeo  E.  L 
Power*.  11  Wsverly  Plai-e.  New 
Vork  City. 

May  17-IK  IW1  — NATION  A  I.  FIRE- 
MEN'S ASSOCIATION-  Tk.  ih.v  thlr.l 
unniiat  i-.mv.-n.ion   Fort   Wayne  Iml. 

Jane  T-l>.  I»SI  NATIONAL  FIRE 
PROTECTION  ASSOCIATION  Annu- 
al mevtlnu,  San  Franelseo.  Cal. 
•  Jane.  I«l  —  CONFERENCE  oF 
MAYORS  AND  OTHER  CITY  oFFI- 
CIAUS  State  of  X.  Y  l.'th  Anniuil 
C.inlereni-e     Elmlra.  N  V- 


VOHK    SK«TI«»\     AMKItK  A% 
MIIIKTV  OF  «  IVII.  KAtiPiKKHS 

At  the  regular  business  meeting  XV 
vetnlicr  17.  the  subjccl  .if  "Urban  ami 
Suburban  Pn<scnger  Transportation" 
was  discussed.  Henry  M.  Brincker- 
hoff,  of  Parsons.  Klapp.  Rrinckerhoff 
A  Douglas,  consulting  engineers,  intro- 
ducing the  sulijcct.  discussion  of  which 
wa-  invited  from  : 

IX  1..  Turner,  chief  engineer.  Transit 
Commission. 

Frank  Hedlcy.  president  and  general 
manager.  Intcrhom  Rapid  Transit  Co. 

W.  S.  MetKlen.  general  manager. 
Brooklyn  Rapid  Transit  Co, 

R.  F,  Danforth,  vice -presid.nl  and 
general  manager.  Public  Service  Rail 
way.  Newark.  N.  J. 

I'.  H.  Woodward,  general  passenger 
agent.  I  .mix  Island  Railroad.  R.  S. 
Par-oiis.  general  manager,  line  Rail- 
road. 

Delos  F.  Wilcox,  pulilic  utilities  ex- 
pert. 

(jeorgc  McAneny.  formerly  presi- 
dent of  the  Hoard  of  Aldermen.  New 
Vork  Cit>. 

O.  B.  W  ilcox.  \  ice-pn-si,|r:ii,  IV-v 
bright  A  Co. 

J,  V.  Davits  nf  Jacobs  A  Davie*, 
consulting  engineers. 


I..  H.  St  ill  well,  consulting  engineer. 

Prank  J.  Spraguc,  past -president, 
American  Institute  uf  Klectrical  Kn- 
giueers. 


I.HOOKl.t  \  KMil  NKEKS  CM  II 

A  regular  meeting  was  held  in  (he 
cluh  house,  LIT  Rcmsen  street,  on 
Thursday.  October  II,  at  H:M  p.  m. 
Caper  No.  170,  entitled:  "City  Plan- 
ning f..ir  the  Borough  of  Queens,"  was 
presented  hy  Charles  C  Powell,  chief 
engineer  of  the  Topographical  Bureau, 
Borough  of  Queens,  X.  Y.,  who  dis- 
cussed and  illustrated  with  lantern 
slides,  the  history  of  the  borough  plan 
from  the  lime  of  its  first  considera- 
tion; controlling  elements  which  de- 
termined the  borough  plan ;  methods 
used  in  carrying  out  the  plali ;  method 
of  distribution  of  expense;  and  the 
various  problem*  met. 

Proximate  meetings  and  papers  are: 
November  10.  "Industrial  Brooklyn, 
Paper  Xo.  2,"  will  be  presented  hy  Mr. 
Halter  Pfacndler,  engineer  for  the  F.. 
W.  Bliss  Co.  December  2,  subject  to 
lie  announced  later.  December  9,  an- 
nual meeting  of  the  club  and  election 
of  officers  for  the  new  year. 

\>ll:ltl<  \N   SOCIETY  OF  MKdIAV 
H'AI.  t:\r.l\(XH« 

The  importance  of  transportation  is 
io  be  given  prominence  at  the  forty- 
tirst  annual  meeting  of  this  society, 
which  is  to  he  held  in  Xew  York  City 
December  7-10. 

Daniel  Willard,  president  of  the 
Baltimore  A  Ohio  Railroad  and  chair- 
man of  the  Association  of  Railway 
Incentives,  will  present  statistics  on 
the  railroad  situation:  Charles  A. 
Morse,  chief  engineer  of  the  Chicago. 
Rock  Island  A  Pacific  Railroad,  will 
discuss  the  development  of  railroad 
feeders;  CI.  William  Barclay  Parsons 
will  speak  on  (he  importance  of  freight 
handling  at  the  terminals  and  the  ar- 
rangement of  terminals  themselves; 
diistav  I.indenthal,  who  has  prepared 
a  project  for  the  solution  of  the  New 
York  freight  problem,  will  present  his 
view-  on  this  subject. 

Franri,  \V.  Davis,  transportation  en- 
gineer of  the  Fierce- Arrow  Motor  Car 
Company,  will  discuss  the  motor  truck 
for  long-distance  transportation. 

Major-General  Frank  T.  Ilines,  chief 
of  embarkation  during  the  war.  will 
speak  on  the  importance  of  waterways 
in  transportation. 

T*-.s  iwtivk  Pkix.kam 
Monday  morning.  December  (V— Con- 
ference of  Local  Sections'  Delegates. 

Meeting  of  Committee  on  Power 
Test  Code. 

Tuesday  afternoon,  December  7 
(Simultaneous  Sessions'! — Fuel  Sec- 
tion. Forest  F'rodttrt-.  Machinr  Shop 
Section. 

Tuesday  eM-ning.  December  7- -Re- 
port of  tellers  of  election  ami  intro- 
duction of  president-elect,  presidential 


address,  conferring  of  six  honorary 
memberships,  presidential  reception 
and  dance. 

W  ednesday  morning,  December  8— 
Business  meeting.  Amendment*  to  the 
constitution,  reports  of  standing  com- 
mittees, committee  on  code  of  ethics, 
industrial  relations,  education,  feed- 
water  heater  standardization,  sub-com- 
mittee on  bearing  metals. 

Wednesday  afternoon.  December  8 
(Simultaneous  Sessions) — Manage- 
ment section,  railroad  section,  research 
— l.  Meeting  of  committee  of  stan- 
dardization of  plain  limit  gages. 

Wednesday  evening,  December  8 — 
i  )ration  on  the  life  and  work  of  the 
late  Dr.  John  A.  Brashcar.  past-presi- 
dent. A.  S.  M.  P.,  will  lie  delivered  by 
Dr.  Henry  S.  Fritchctt.  president  of  the 
Carnegie  Foundation  for  the  Advance- 
ment of  Teaching. 

Thursday  morning,  December  9 — 
Key  note  session  on  transportation. 
Railroads,  Daniel  P.  Willard,  president 
Baltimore  &  Ohio  Railroad.  Railroad 
Feeders.  Charles  A.  Morse,  chief  en- 
gineer, Chicago,  Rock  Island  &  Pacific 
Railroad,  Waterways,  General  Frank 
T.  Mines.  Motor  truck  transportation, 
Francis  W.  Davis,  engineer,  Pierce-Ar- 
row  Motor  Car  Company. 

Meeting  of  committee  on  standardiz- 
ation of  shafting. 

Thursday  afternoon,  December  9 — 
Keynote  session  continued. 

Terminals,  Col.  William  Barclay 
Pars. ins,  consulting  engineer  of  New 
York  City. 

The  Xew  York  Terminal  Problem, 
Gustav  I.indenthal,  consulting  engi- 
neer of  Xew  York  City. 

Professional  Session,  Research — 2. 
Pffect  of  Fittings  on  Flow  of  Fluids, 
through  Pipe  Lines,  D.  E.  Foster; 
Steam  Formulas.  R.  C.  H.  Heck;  Or- 
ganization meeting  of  the  Ordnance 
Section.    Ladies'  tea  and  dance. 

Friday  morning,  December  10 
I  Simultaneous  Sessions) — Design — 2. 
Textile  Section,  Power  Section. 

The  thirty-eight  local  sections  of  the 
society  will  each  send  delegates  to  the 
Scclioiis  Conference,  which  will  be  held 
this  year  on  Monday  instead  of  on 
Tuesday,  as  in  previous  years.  The 
delegates  to  the  conference  select  the 
nominating  rommitlee  of  the  society 
and  in  other  ways  serve  to  bring  the 
point  of  view  of  the  membership 
throughout  the  country  to  council 
mcmlM-rs  and  to  the  meeting. 


VMKKICW    HO  AD    Btll.DKRS'  \K- 
SOCIATIOSi 

The  annual  mrcting  was  held  No- 
\  ember  1-".  at  the  Automobile  Club  of 
America.  Xew  York  City.  Routine  bus- 
iness was  transacted.  Reports  of  com- 
mittees and  officers  were  received,  and 
nearly  inn  members  and  guests  attended 
a  dinner  followed  by  several  short  ad- 
dresses on  pertinent  topics. 

The  officers  elected  were:  President. 
M.  A.  Faheriy,  chairman  Board  of 
Local  Improvements.  Chicago,  III.  Vice- 
president.  Xortheastern  District,  J.  A. 
Ductiastel.  city  engineer,  Outremont, 
Canada.  Vice-president.  Southern  Dis- 
trict l.t.-Col.  H.  I..  Bowlby.  chief. 
War  Materials  Division.  Bureau  of 
Public  Work*.  Washington.  D.  C.  Vice- 
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president.  Central  District,  Robert  C. 
Terrell,  State  Engineer  oi  Oklahoma, 
Oklahoma  City,  Okla.  V  ice-president. 
Western  District,  S.  Benson,  chairman, 
Oregon  State  Highway  Commission, 
Portland,  Ore.  Secretary,  E.  L,  Pow- 
ers, editor,  Good  Roads,  New  York, 
X.  Y.  Treasurer,  Senator  James  H. 
MacDonald,  former  State  Highway 
Commissioner  of  Connecticut,  New 
Haven,  Conn.  Directors  for  three 
years.  Northeastern  District,  Irving  W. 
Patterson,  chief  engineer.  State  Board 
of  Public  Roads,  Providence,  R.  I. ; 
William  R.  Smith,  president.  Lane  Con- 
struction Corp.,  Mcriden,  Conn.;  John 
Swan,  Director  of  Public  Works, 
Pittsburgh,  Pa.;  Southern  District,  J. 
H.  Cranford,  president,  the  Cranford 
Paving  Co.,  Washington,  D.  C. ;  W. 
G.  Sucro,  County  Roads  Engineer, 
Baltimore  county,  Towson,  Md. ;  Cen- 
tral District,  W.  A.  McUan,  Deputy 
Minister  of  Highways,  Province  of  On- 
tario, Toronto,  Out.,  Canada;  Western 
District,  Austin  B.  Fletcher.  State 
Highway  Engineer  of  California,  Sac- 
ramento, Cal. 

The  first  speaker  after  the  dinner 
was  the  new  president,  M.  J.  Fahcrty, 
who  outlined  the  great  road-building 
plans  of  the  state  of  Illinois  and  the 
city  of  Chicago.  Mr.  Faherty  has 
been  very  active  in  securing  good 
roads  for  Illinois  and  expressed  the 
desire  to  have  the  state  project  even 
greater  highway  improvements  than 
now  planned.  He  assured  the  mem- 
bers that  he  would  arouse  the  interest 
and  co-operation  of  state  and  city  of- 
ficials in  the  Chicago  convention. 

H.  G.  Shirley,  secretary  of  the  Fed- 
eral Highway  Council,  spoke  upon  the 
urgent  need  of  research  in  highway 
work.  Foundations,  sub-grades  and 
surfacing  materials  are  as  yet  little  un- 
derstood and  money  ought  to  be  set 
aside  to  investigate  these  problems.  He 
also  pointed  out  that  many  states  have 
not  as  great  wealth  as  has  the  state 
of  Illinois,  hence  the  construction  of 
highways  by  the  Federal  government 
will  do  much  in  aiding  the  good  roads 
movement  in  these  states. 

D.  C.  Fcnner.  representing  the  Na- 
tional Automobile  Chamber  of  Com- 
merce, discussed  the  road  problem 
from  the  standpoint  of  the  motor  ve- 
hicle owner,  saying  that  sharp  curves 
should  lie  eliminated,  grades  should  not 
be  more  than  5  per  cent  and  all  bridges 
should  be  able  to  support  20  tons.  More 
attention,  the  speaker  said,  should  be 
paid  to  the  matter  of  securing  adequate 
foundations,  instead  of  trying  to  spread 
the  money  out  over  large  mileage  with 
inadequate  foundations. 

W.  E.  Albig,  of  the  United  States 
Chamber  of  Commerce,  spoke  upon  the 
relation  of  transportation  to  the  prog- 
ress of  a  community,  pointing  out  that 
good  roads  greatly  facilitate  the  dis- 
tribution of  food  products. 

T.  W.  Dicckinan.  of  the  Lakewood 
Engineering  Company,  spoke  upon  the 
desirability  of  moving  road  materials 
in  winter  when  more  open  top  cars 
were  available  than  in  the  summer.  By 
getting  road  materials  on  the  job  in 
the  winter  and  early  spring,  road  work 
would  not  be  subjected  to  the  costly 
delays  arising  from  a  shortage  of  ma- 
terials due  to  railroad  congestion. 
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Wcightmau,  Hugh  E-,  industrial  en 
ginecr  and  architect,  has  changed  the 
nrm  name  to  W'eightman  &  Steigeley. 
The  offices  arc  located  at  21  North  La 
Salle  street,  Chicago,  HI. 

Alexander,  O.  M„  engineer  on  heat- 
ing, ventilating,  sanitation,  power 
plant  equipment  and  electricity,  has 
opened  a  branch  office  in  the  Slavic 
hau  Bldg.,  Harelton,  Pa. 

The  American  Engineering  Co.,  Phil- 
adelphia, has  opened  an  ottice  in  Cin- 
cinnati, with  M.  M.  Masson  in  charge. 

Birdseye,  C.  H.,  chief  geographer  of 
the  U.  S.  Geological  Survey,  has  made 
arrangements  with  the  district  engi- 
i.ccr  of  the  Corps  of  Engineers  at 
Chattanooga  for  co-operative  work  on 
the  survey  which  is  to  be  made  of  the 
Tennessee  river  basin. 

Copp,  Walter  P.,  has  been  appointed 
proicssor  of  engineering  at  Dalhousie 
University,  Halifax. 

Freyn,  Brasscri  &  Co.,  Chicago,  have 
Uen  appointed  consulting  engineers  for 
the  Royal  Nttherland  Blast  Furnace 
anl  Steel  Works  Companv,  The  Hague, 
Holland. 

Golsan,  Page,  consulting  engineer,  is 
to  be  connected  with  the  firm  of  F'ord, 
Bacon  S:  Davis,  New  York  City. 

C.  W.  Hunt  Engineering  Corpora- 
tion has  been  organized  to  take  over 
the  interests  of  the  Hunt  products  and 
all  engineering  business  previously  per- 
formed by  the  C.  W.  Hunt  Co.,  Inc., 
New  York. 

lngeinanson,  T.  W.,  is  in  charge  of 
concrete  road  construction  with  the 
Iowa  State  Highway  Commission. 

Ashury.  E-  P.,  has  been  appointed 
engineer  of  Collin  county.  Texas. 

Baldock.  R.  H..  has  been  appointcfl 
division  engineer  of  the  Oregon  Slate 
Highway  Department,  with  headquar- 
ters at  Pendleton. 

Bennett,  M.  O..  has  resigned  as  di- 
vision engineer  of  the  Oregon  State 
Highway  Department. 

Chester,  The  j.  N..  Fjigineers,  an- 
nounce the  admittance  of  K.  E.  Bank- 
son  as  a  nartner. 

Crockett,  J.  B..  formerly  engineer 
of  Collin  county*.  Texas,  is  to  enter 
the  Contracting  business. 

Creer.  A.  D.,  and  MacKcnzie.  A.  R., 
civil  engineers,  specializing  in  water 
supply,  sewerage,  irrigation  and  other 
activities,  have  opened  an  office  in  the 
Metropolitan  Bldg..  Vancouver.  B.  C. 
Canada. 

Everham,  Co.  A.  E.,  of  the  Engi- 
neer's Club.  Kansas  City,  has  been  ap- 
pointed a  member  of  the  building  code 
committee,  Chamber  of  Commerce,  of 
that  city. 

Holmes.  J.  Albert,  has  lieen  ap- 
pointed resident  engineer  for  Pearsc 
&  Grcclry.  hydraulic  and  sanitary  en- 
gineers. Chicago. 

Henderson,  Giarles  E.,  lias  been  ap- 
pointed division  engineer  at  Detroit, 
for  the  Morris  Knowles  Co..  Inc. 

Lamb,  Richard,  construction  engi- 
neer, died  in  New  York  Cilv  October 
19. 

Mandigo.  CWk  R..  and  Prince, 
John,  of  the  Engineers*  Club,  Kansas 
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City,  have  been  appointed  on  that 
city's  Chamber  of  Commerce  commit- 
tee for  city  planning  and  building. 

Meeker,  R.  A.,  has  been  appointed 
executive  head  of  the  Right  of  Way 
Bureau  of  the  New  Jersey  State  High- 
way Department. 

Newcomb,  Clivc  Seymour,  formerly 
with  the  Dorr  Company,  has  accepted 
a  position  as  consulting  engineer  with 
the  Mutual  Chemical  Company  and  the 
Phosphate  Co. 

Newell,  F*.  H.,  connected  with  the 
civil  engineering  department  of  the 
University  of  Illinois,  has  been  ap- 
pointed director  of  field  forces  by  the 
American  Association  of  Engineers. 

Anderson,  G.  E.,  formerly  assistant 
eastern  sales  manager  of  the  Duff 
Mfg.  Co.,  Pittsburgh,  has  been  pro- 
moted to  southwestern  sales  manager 
in  charge  of  the  new  branch  office  in 
the  Railway  Exchange  Bldg.,  St. 
Louis,  Mo. 

Wilson.  L.  C.  for  the  past  two  years 
general  sales  manager  of  the  Chain 
Belt  Company  of  Milwaukee,  has  been 
elected  secretary  of  the  Federal  Mal- 
leable Company,  West  Allis,  Wis., 
manufacturers  of  malleable  castings, 
malleable  chain  and  the  rapid  molding 
machine.  He  will  be  succeeded  as  sales 
manager  at  the  Chain  Belt  Company 
by  Clifford  F".  Mcssingcr. 

K\(il\KK|l  <;i>VKH\OR  I--OK  VKIt- 

James  Hartncss,  governor-elect  of 
Vermont,  is  past-president  of  the 
American  Society  of  Mechanical  En- 
gineers. The  industrial  growth  of 
Springfield  is  said  to  be  due  in  a  large 
part  to  his  untiring  efforts.  Mr.  Hart- 
ness  was  one  of  the  organizers  of  the 
Junes  &  Unison  Machine  Company  in 
that  city  over  thirty  years  ago. 


INDUSTRIAL  NOTES 


1-Olt  ri.tMI   (  KMK.VT    VSMH  l  ATIlfS 
OI'KNS   V  WCOI  VKK  (IKKICE 

The  Portland  Cement  Association 
announces  the  opening  of  a  Canadian 
office  in  the  Birks  building,  718  Gran- 
ville street,  Vancouver,  B.  C,  in  charge 
of  A.  E.  Foreman  as  district  engineer. 
Mr.  Foreman  is  president  of  the  Ca- 
nadian Good  Roads  Association  and 
has  just  resigned  as  chief  engineer  of 
the  l>epartment  of  Public  Works  of 
Victoria,  B.  C. 


"OHM    tlOTOit   THK  K  PKHFOHM- 

A  round  trip  of  80  miles  <>nc  day  and 
.'!(«)  mile*,  the  following  day  is  regu- 
larly made  by  a  H-ton  four-wheel  drive 
l Mick  o|>erated  by  the  Salts  Textile 
Manufacturing  Company,  Bridgeport, 
Conn.  Alternate  trips  are  made  be- 
tween Bridgeport  and  New  York  Citv 
and  Bridgeport  and  Philadelphia. 
There  are  two  drivers,  one  man  re- 
sponsible for  the  truck,  while  the  other 
;>cls  as  assitant.  On  the  'tno-niile  trip 
between  Bridgeport  and  Philadelphia 
the  men  take  turns  driving.  The  truck 
leaves  Bridgeport  about  five  o'clock  in 
the  morning  and  returns  about  six  the 
same  evening. 
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New  Appliances 

Describing  New  Machinery,  Apparatus,  Material!  and  Methods  and  Raoaot  Interesting  Inttal'ationt 


VV.VL.KIXn  SANIi  |>RKIK1KM  A  >VAXCIXU  WITHOUT  TltACKfl  Oli  PLOAT1XG  AND  BXCAVATINO 

LAtttlK  PITCHKft  IN  SOFT  flWorXIJ 
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The  land  dredges.  I  milt  by  the  Bay 
City  Dredge  Works,  are  designed  for 
till  kind-,  ol  Work,  from  narrow,  shal- 
low trenches  to  ditches  with  a  top 
width  of  .mi  feet,  for  cleaning  out  those 
ditches,  and  to  provide  a  strong,  light- 
weight, easily  portable,  economically 
operated  machine  efficient  for  a  large 
variety  of  work.  The  dredges  arc  of 
s;eel  construction,  light,  strong,  easily 
and  quickly  dismantled,  moved  and  re- 
assembled. All  of  them  arc  equipped 
with  an  oil-burning  engine  and  can  he 
handled  by  one  man,  who  is  able  to 
dig  to  the  exact  required  cross -section, 

The  dredges  span  the  ditch  up  to  a 
width  of  H  feel,  excavate  to  a  uni- 
form bottom  and  side  slope,  and  give 
wide,  clean  hcrms.  They  can  be  worked 
either  up  stream  or  down  stream,  and 
arc  provided  with  a  quick-operating 
self-propelling  device. 


The  walking  dredge,  which  moves 
ahead  under  its  own  power  without 
loss  of  time,  will  walk  over  rocks, 
swamp  or  slippery  ground  and  among 
close-cut  stumps  where  other  types  of 
earth  excavators  find  it  difficult  to 
work.  They  are  built  of  Mt  -yard  and 
1-yard  capacity  with  clear  spans  or 
widths  of  1-1  feet  to  3H  feet  and  booms 
26  feet  to  45  feet  long.  The  walking 
motion  is  accomplished  by  lifting  the 
dredge  and  shifting  its  weight  from 
^ki.l^  that  support  it  while  digging  to 
auxiliary  skids  and  then  pulling  the 
dredge  ahead  on  rollers  on  tracks  on 
the  auxiliary  skids.  It  requires  from 
tS  to  10  seconds  to  move  the  dredge 
up  to  the  work.  It  can  lie  moved  from 
one  ditch  to  another  at  the  rate  of  16 
to  25  feet  per  minute.  It  can  readily 
be  steered  right  or  left  and  can  move 
forward  or  hack. 

The  track  type  land  dredges  arc  of 
the  same  general  construction  as  the 


walking  drodgM  but  are  carried  on 
steel  swiveliug  trucks  operated  on 
track  sections  that  arc  shifted  by  the 
dredge  from  front  to  rear  as  the  ma- 
chine advances.  They  are  built  of  H- 
yard  and  1-yard  capacity  with  booms 
of  14  to  66  feet.  Bay  City  dredges 
can  easily  be  converted  into  floating 
dredges  mounted  on  a  single  scow  or 
on  multiple  pontoons.  The  different 
types  of  dredges  and  their  installations 
on  im|K>rtant  jobs  of  varying  character 
arc  illustrated  in  Catalog  C,  which  con- 
t.iin>  testimonials  from  users  of  this 
plant.  It  also  illustrates  and  describes 
the  Bay  City  gravel  loader,  of  the  same 
general  design  and  construction  as  the 
land  dredge,  which  is  used  for  strip- 
ping and  grading,  loading  sand,  gravel 
and  clay  from  banks  or  pits  into  wag- 
ons. They  arc  built  of  Vt-yard  and  1- 
>ard  capacity.  The  former  machine 
has  loaded  from  400  to  600  yards  of 
grave)  from  banks  to  cars  in  10  hours. 


Mull     lATKHI'II.I.VH    Til  *  <  Tolls. 

Caterpillar  tractors  built  by  the  Holt 
Manufacturing  Company  arc  satisfac- 
torily used  by  Sutnpcr  county.  Georgia, 
for  operating  a  4-ton  machine,  a  5- 
ton  and  a  10-tOfl  machine.  The  10-ton 
machine  hauling  th«  Adair s  leaning- 
wheel  in- toot  grader  does  the  work 
if  ;i2  mules,  and  the  4-ton  machine 
Milling  one  to-foot  and  one  H-ft»ot 
Adams  leaning-wheel  grader  docs  the 
work  of  24  mules.  The  .".-ton  tractor, 
used  for  road  maintenance  work,  hauls 
the  Adams  road  maintainer.  with  a 
chain  of  drags  that  cover  the  whole 
road  at  one  operation  and  can  do  M 
miles  single  or  60  miles  double  in  10 
h>  urs, 

The  daily  cost  of  operating  a  10-ton 
tractor,  including  interest  on  invest- 
ment, depreciation,  wages,  supplies  and 
repairs  is  fixed  at  $33.87,  For  the  4- 
ton  tractor  the  Co»t  is  $33.40,  while  the 


TKX-TO.V   TK.Vi'TOK    KAtTUXO  LAND  I.KVKUjER 


'ailv  cost  (be  .".6  mule*  that  would 
be  required  to  replace  the  two  tract- 
ors is  computed  at  $160.20.  showing  a 
hahllce  of  $69.27  in  favor  of  the 
tractors. 


The  5-ton  tractor  operates  for  $25.08 
per  day  as  compared  with  $64.24  for 
the  mules,  showing  a  saving  of  $39.76 
per  da\  or  a  saving  of  $1.32  per  mile 
of  road  maintained  by  the  caterpillar. 
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men's  Homes 


Several  years  ago  the  increasing  interest  in 
small  houses  of  permanent,  fireproof  type 
prompted  us  to  prepare  a  Service  Sheet  on  a  type 
of  employes'  house  that  we  had  built  at  two  of 
our  own  plants. 

This  Service  Sheet  proved  to  be  so  popular  that 
we  prepared  three  others  the  series  of  four  sheets 
giving  fairly  complete  details,  working  methods, 
specifications,  etc.,  of  (1)  Pre-cast  Slab  and  Beam 
house  construction,  (2)  the  Gunite-and-Frame 
Method.  (3)  Solid  and  Double-Wall  Construction 
with  special  forms,  and  (4)  the  Ingersoll  Home 
System,  which  has  lately  attracted  considerable 
attention. 

We  have  a  small  reserve  stock  of  these  practical 
Service  Sheets  and  will  gladly  send  copies  to  any 
manufacturer,  engineer,  architect,  contractor, 
builder,  chamber  of  commerce  or  property-owner 
interested. 

Copy  of  the  96-page  ALPHA  Handbook  will 
also  be  sent  free  of  obligation.  No  charge  if  you 
live  East  of  the  Mississippi  River.  We  feel  obliged 
to  ask  those  living  out  of  our  sales  territory  to  , 
send  fifty  cents  to  cover  cost  of  printing  and  mail- 
ing this  literature. 

Mention  Public  Works 

ALPHA  PORTLAND 
CEMENT  CO. 

Ueneral  Office,  EASTON,  PA. 
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Constructing  a  State  Road  in 
North  Carolina 

By  W.  A.  Hardenbergh 


Removing  seven  hundred  cubic  yards  of  light  grading  a  day  by  steam  shovel. 
Mixer  on  caterpillar  traction  and  trucks  with  pneumatic  tires  used  on  red 
clay  sub-grade.   More  than  six  hundred  lineal  feet  of  pavement  laid  a  day. 
Dirt  shoulders  for  horse-drawn  traffic. 


Just  south  of  High  Point,  N.  C,  is  being  con- 
structed an  asphalt-tO|>|>e(l  concrete  road  12,000  feet 
long  at  a  cost  of  about  Sso.ono.  There  are  several 
features  of  interest  in  the  work,  among  them  being 
the  speed  attained  in  grading  and  in  concreting. 
About  fifty  men.  almost  all  colored,  are  employed, 
but  labor-saving  devices  are  numerous.  Included  in 
the  equipment  are  a  steam  shovel,  a  crane,  a  roller, 
a  scraper,  a  concrete  paving  mixer,  and  six  motor 
trucks. 

The  strip  of  road  !>eing  improved  is  a  section 
of  the  Southern  National  Highway,  and  carries  a 
great  deal  of  motor  traffic,  both  local  and  through, 
as  well  as  considerable  local  horse-drawn  traffic. 
None  of  the  grade-,  on  the  old  road  (which  was  of 
bituminous  macadam  I  was  severe  enough  to  retard 
the  progress  of  the  average  motor  vehicle,  but  in 
accordance  with  the  policy  of  the  State  Highway 
Department,  even  these  are  being  cut  down  so  as  to 
eliminate  nearly  all  the  rise  and  fall. 

An  Erie  steam  shovel  has  been  used  for  grading, 
except  where  this  has  lieen  so  shallow  as  to  make 
its  use  unprofitable.  The  heaviest  cut  has  been 
about  J'2  inches;  the  lighest  on  which  the  shovel 
has  been  used.  al>out  H  inches.  On  the  entire  job. 
the  shovel  has  cut  very  closely  to  grade,  thus  re- 
ducing the  amount  of  hand  grafting  necessary  .  Also 
very  good  speed  has  been  attained  at  times.  In  a 
out  averaging  from  -><i  to  I  "J  inches,  it  was  stated, 
the  shovel  moved  Too  cubic  yards  in  one  day.  wast- 
ing earth  alongside  the  road"  in  addition  to  keeping 
seven  teams  busy.  An  ordinary  road  scraper  is 
also  used  in  shallow  grading. 

The  new  road  is  of  concrete  base,  with  an  as- 
phalt top  coat  two  inches  thick.  The  width  be- 
tween curbs  is  1">  feet:  the  curbs  are  two  inches 
higher  than  the  concrete  base  I  to  make  them  flush 
with  the  surface  of  the  asphalt)  and  twelve  inches 
wide  each.  This  gives  the  road  a  total  width  of 
17  feet.  To  care  for  the  not  inconsiderable  horse 
traffic,  shoulders  fij-j  feet  wkle  will  Ik-  constructed 


on  either  side  of  the  pavement.  The  concrete  base 
is  .r>  inches  thick  throughout  the  entire  section,  the 
subgrade  being  arched  to  correspond  to  the  road 
surface.  The  concrete  is  being  mixed  1  :<?.  ex- 
cept that  the  curbs,  above  the  base,  are  of  1:2:3: 
concrete.  The  wearing  surface  is  to  be  a  stone-filled 
asphalt  two  inches  in  thickness. 

As  stated,  most  of  the  grading  and  excavation 
has  Ix-en  done  with  an  Krie  shovel.  The  earth  not 
needed  for  making  new  fills  or  widening  old  ones 
is  wasted  along  the  right-of-way.  This  will  be  used 
later  in  constructing  the  shoulders,  but  that  work 
will  In*  done  by  the  local  authorities.  On  account 
of  the  added  width  of  the  new  road,  culverts  will 
have  to  be  lengthened  and  bridges  widened.  This 
work  also  will  In*  done  by  the  local  authorities. 

The  soil  in  this  section  is  a  very  dense,  tight, 
red  clay,  which  packs  very  well  when  damp,  be- 
comes a  bottomless  morass  when  wet.  and  turns  into 
a  red  cloud  of  dust  in  dry  weather.  It  does  not 
take  up  any  water  from  the  concrete.  When  slightly 
dani|>ened  it  compacts  well  under  the  roller,  and 
shapes  up  to  grade  easily  In  wet  weather,  work 
has  to  Ik-  sus|>ended. 

The  fine-grading  gang  averages  about  ten  men. 
They  are  followed  by  a  Kelly  roller.  On  some  of 
the  work  the  road  scraper  has  been  used  just  ahead 
of  the  roller  to  give  the  subgrade  its  final  shape. 

Water  is  taken  from  the  High  Point  municipal 
system  and  is  carried  through  a  line  of  2-inch  pipe. 
Wooden  forms  are  used,  and  these  are  held  in  place 
with  wooden  stakes. 

A  Poote  paving  mixer  with  caterpillar  traction 
is  used.  This  handled  very  well  under  the  difficult 
soil  conditions  of  the  job.  Batches  of  sand,  stone 
and  cement,  already  properly  proportioned,  are 
brought  by  motor  trucks  and  mule  carts  from  the 
<tock  piles,  and  dumped  into  the  mixer  scoop.  This 
doe*  away  with  the  trouble  and  waste  of  stock  pile? 
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on  or  along  the  right-of-way,  and  has  proved  very 
efficient.  The  daily  average  of  17-foot  pavement 
laid  has  been  just  above  COO  feet,  though  this 
amount  has  been  exceeded  at  times.  Only  thirteen 
men  are  ordinarily  employed  at  the  mixer — 15  men 
occasionally.  Two  men  help  dump  the  trucks  and 
carts  with  the  batches  of  sand,  stone,  and  cement 
ready  for  mixing.  In  addition  there  are :  One  engi- 
neer, one  fireman,  one  foreman,  two  finishers,  one 
curb-man,  and  five  men  on  the  spout  and  spreading 
the  concrete,  behind  the  mixer,  on  the  wet  con- 
crete, is  tOwed  a  platform  about  <!  feet  wide  and 
8  feet  long,  on  which  is  mixed  by  hand  the  con- 
crete for  making  the  curbs. 

A  rather  wet  mix  is  being  used.  Since  an  asphalt 
wearing  surface  is  to  be  added,  no  finish  is  given 
to  the  concrete.  No  expansion  joints  are  being 
used.  The  new  concrete  is  protected,  as  it  sets, 
by  a  thin  dirt  covering. 

Local  sand  is  used.  This  was  hauled  from  time 
to  time  to  the  contractor's  stock-yard  in  the  edge 
of  the  city,  and  there  piled  by  means  of  an  Krie 
Crane,  Type  Li,  with  a  jhi-yard  clamshell  bucket. 
Stone  is  shipped  in  by  rail  from  the  contractor's 
quarry  in  another  part  of  the  state,  and  is  unloaded 
by  the  crane  and  piled.  This  same  crane  also 
charges  the  trucks  and  carts  with  sand  and  stone. 
A  crane-man  and  a  fireman  have  unloaded  a  car 
in  35  minutes.  Throughout  the  day.  an  average  of 
a  car  an  hour  has  been  unloaded,  the  crane  at  the 
same  time  charging  the  trucks  and  carts. 

The  contractor,  H.  G.  Lauiter  &  Co.  of  (ireens- 
boro,  N.  C.f  is  using  six  Ford  trucks  equipped  with 
pneumatic  tins,  and  from  six  to  ten  (at  present 
se\en)  one-mule  carts  for  hauling  the  already 
proportioned  batches  from  the  stock-yard  to  the 
mixer,  the  number  used  depending  upon  the  length 
of  haul.  The  carts  are  the  ordinary  one-mule  cart 
found  so  commonly  throughout  the  south.  They 
are  equipped  with  side  and  end  boards,  and  so 
pivoted  that  when  loaded,  the  weight  is  nearly  bal- 
anced. Two  men  can  easily  dump  them  into  the 
charging  scoop,  which  is  equipped  with  a  stop- 
block  to  secure  the  proper  position  of  the  cart  when 
dumping. 

The  Ford  trucks  are  equipped  with  4-inch  Royal 
Cord  (U.  S.)  pneumatic  tires,  and  the  body  con- 
struction and  arrangement  is  essentially  the  Same 
as  in  the  carts.  The  driver  docs  nothing  but  drive : 
the  two  men  at  the  mixer  dump  the  truck;  the 
crane  at  the  stock-piles  loads  it.  The  work  is  well 
organized,  and  it  is  rare  to  see  a  waiting  line  of 
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trucks  and  carts,  or  to  have  the  mixer  stop  f>>r  lack 
of  materials. 

As  has  been  mentioned,  the  soil,  when  at  all  wet. 
cuts  up  very  easily.  The  pneumatic  tires  tend  to 
pack  down  the  already  rolled  suhgrade  in  front  of 
the  mixer,  where  solid  tires  would  cut  it  up.  The 
u-c  of  pneumatic*  also  reduces  the  number  of  cars 
stuck  in  soft  places — almost  eliminates  this  trouble. 

The  crane  is  placed  between  two  large  piles,  one 
of  stone,  the  other  of  sand.  When  a  cart  or  truck 
drives  up,  the  clamshell  delivers  stone,  then  sand, 
cement  is  added  nearby,  by  hand. 

Hoth  '.'-bag  and  3-bag  batches  have  l»een  used, 
though  at  the  time  the  writer  visited  the  job,  a  two- 
bag  batch  was  being  used.  It  is  hard  to  see  just 
how  the  crane  operator  is  able  to  judge  very  closely 
the  amount  of  sand  and  stone  per  batch.  For  a 
three-bag  batch,  he  delivers  nearly  a  bucket  of  stone, 
and  about  half  as  much  sand.  For  a  two-bag  batch, 
it  is  much  more  difficult,  since  only  about  8-8  of  a 
bucket  of  stone  and  1-3  of  a  bucket  of  sand  are 
required. 

The  asphalt  top  is  to  be  mixed  in  an  F.  D.  Cum- 
mer plant  now  being  set  up.  A  concrete  tank  to 
hold  three  carloads  of  asphalt ic  cement  (Texaco) 
has  lieen  constructed,  and  it  is  expected  that  "hot 
stulT"  will  be  turned  out  in  the  near  future.  This 
will  be  handled  by  the  same  trucks  now  used  for 
concrete  aggregate. 


Highway  "Lighthouses*' 

Local  papers  state  that  the  entire  state  high- 
way system  of  Wyoming  is  soon  to  be  equipped 
with  highway  "lighthouses,"  dangerous  curves  be- 
ing designated  by  yellow  lights  and  railroad  cross- 
ings by  red  lights.  The  lighthouses  will  "wink" 
45  times  a  minute,  throwing  a  9-inch  ray  which 
can  be  seen  for  a  distance  of  three  miles. 


Delivering  Concrete  Road  Materials 

A  7-mile  concrete  road  with  2  miles  of  8  per 
cent  grades  near  Binghamton,  N.  Y.,  is  being  con- 
structed by  the  Rossoff  Engineering  Company. 
Sand  and  stone  are  delivered  in  trucks  over  the 
pavement  after  it  is  14  days  old ;  they  are  dumped 
on  the  pavement  and  reloaded  into  batch  boxes 
carried  over  sub-grade  by  an  industrial  railroad 
an  average  distance  of  1J4  miles  to  the  mixing 
machine,  which  is  of  3-bag  capacity  and  has  made 
a  record  of  450  feet  in  one  day. 
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The  aggregate  is  hauled  an  average  of  3>4  miles 
by  the  trucks  and  on  account  of  the  heavy  grades 
only  18  cubic  feet  are  loaded  into  a  28-foot  batch 
box. 

The  aggregate  is  handled  by  five  10-ton  trucks 
and  by  40  Western  steel  batch  boxes  and  20 
Western  road-builders'  trucks  operating  over 
6,500  feet  of  industrial  track,  and  hauled  by  a 
Whitcomb  6-ton  gasoline  locomotive  and  a  Porter 
6-ton  steam  locomotive.  Water  is  pumped  2 
miles  through  a  2-inch  pipe  and  a  75-foot  lift  with 
a  2Xt-h.  p.  engine  and  then  lifted  800  feet  more 
from  the  road  to  the  mixer  by  a  6-h.  p.  booster 
pump.  The  mixer  gang  consists  of  8  men  and 
the  water  boy,  besides  a  man  at  the  finishing  ma- 
chine and  the  superintendent. 


Repairing  Wood  Pavement  With  Jackscrews 

Wood  block  pavements  in  St.  Louis  that  had 
become  loose  by  the  shrinkage  of  the  wood  were 
repaired  by  cutting  in  the  pavement  transverse 
slots  and  in  each  slot  laying  a  pair  of  4  x  6-inch 
horizontal  timbers  separated  by  jackscrews.  When 
the  jackscrews  were  operated  in  dry,  warm 
weather  they  pushed  the  blocks  over  the  softened 
filler  for  a  maximum  distance  of  125  feet,  and 
when  the  pressure  was  maintained,  closed  the 
joints  and  greatly  improved  the  pavement.  No 
permanent  compression  was  caused,  and  the 
blocks  showed  no  tendency  to  creep  back  when 
the  jackscrews  were  removed. 


Laying  Two-Course  Concrete  Pavement  at 
One  Operation 

A  14-mile  concrete  road  16  feet  wide  near 
Charleston,  Mo.,  has  a  1 :3 :5  bottom  course  with 
a  2-inch  top  course  of  1 :2:3  concrete.  The  work 
is  being  executed  by  Roy  Williams,  contractor, 
who  has  installed  a  Koehring  Xo.  21  paver,  an 
Osgood  shovel,  a  Lakewood  finisher,  50  Western 
trucks,  100  Western  batch  boxes  of  32  cubic  feet 
capacity,  three  4-ton  Whitcomb  locomotives,  4 
miles  of  industrial  tracks  and  3  elevated  storage 
bins. 

A  large  supply  of  sand  and  gravel  is  maintained 
in  storage  piles'on  the  ground  opposite  the  bins, 
which  are  kept  full  by  the  crane  that  unloads  the 
aggregates  and  reclaims  it  from  the  storage  pile 
to  the  bins  at  a  small  extra  cost  tor  rehandling. 
A  train  of  trucks,  each  carrying  two  batch  boxes, 
is  loaded  by  gravity  from  the  bins,  where  every 
fourth  car  is  marked  to  receive  5  bags  of  cement 
per  batch  box  when  the  cars  are  hauled  opposite 
the  platform  of  the  storage  cement  house,  while 
the  other  cars  receive  3  bags  per  batch  box.  At 
the  site,  three  6-bag  batches  are  mixed  and  spread ; 
then  two  4-bag  batches  of  the  richer  material  for 
the  top  course  are  mixed  and  spread,  finishing  the 
concreting  of  that  section  without  delay  and  in- 
suring perfect  bond  between  the  upper  and  lower 
courses.  At  the  mixer  there  are  10  men  and  a 
foreman,  against  a  total  of  27  men  and  foreman 
when  the  work  is  done  with  wheelbarrows.  The 


use  of  a  4-bag  or  larger  machine  instead  of  a  3- 
bag  machine  required  for  the  base  course  enables 
the  contractor  to  build  an  18-foot  pavement  as 
rapidly  as  a  16-foot  pavement  with  the  smaller 
machine. 

The  use  of  industrial  tracks,  instead  of  the  15 
trucks  that  it  is  estimated  would  be  required  to 
haul  the  material,  saves  the  services  of  9  men.  The 
three  locomotives  employed  consume  about  60 
gallons  of  gasoline  per  day  in  comparison  with  240 
gallons  that  would  be  required  for  the  15  equiva- 
lent trucks. 


Kansas  City-New  Orleans  Highway  Planned 

A  700-mile  highway,  an  approximately  air-line 
route  from  Kansas  City  to  New  Orleans,  has  been 
planned  and  the  project  is  in  charge  of  the  Bur- 
ham  Engineering  Company,  Glerrwood,  Ark. 

This  road  is  intended  to  shorten  the  distance 
of  travel  between  the  entire  upper  Missouri  val- 
ley region,  and  the  principal  gulf  port  and  to  inter- 
sect in  its  course  five  interstate  and  transconti- 
nental highways,  namely.  The  Santa  Fe  Trail 
at  Kansas  City;  the  Ozark  Trail  at  Joplin;  the 
Albert  Pike  Highway  at  Ft.  Smith ;  the  Scenic 
route  of  the  Bankhead  Highway  at  Glcnwood, 
from  which  point  Hot  Springs,  eastward,  and 
Texarkana.  the  outlet  to  Texas  and  points  west, 
are  served. 

According  to  state  highway  experts  and  Fed- 
eral students  of  interstate  travel,  the  Kansas  City- 
N'cw  Orleans  highway  is  one  of  the  most  strategic 
pieces  of  road  work  projected  since  the  good  roads 
movement  began  in  Arkansas. 

The  route  through  Arkansas  will  open  up  one 
of  the  richest  mineral  regions  in  the  state,  and 
develop  vast  areas  of  rich  lands  now  idle  by  rea- 
son of  lack  of  transportation  facilities. 

It  is  stated  that  600  mites  of  the  total  length 
of  the  highway  has  already  been  built  and  will 
be  available  when  connected  up  to  the  intermedi- 
ate portions  and  modified  if  necessary  to  conform 
to  the  standard  requirements.  As  proposed,  the 
highway  passes  through  Joplin,  Portsmouth. 
Glemvood,  Monroe,  Alexandria  and  Baton  Rouge. 


Value  of  Good  Roads  For  Automobiles 

It  is  estimated  that  in  Iowa  there  are  now  about 
430,000  automobiles  and  automobile  trucks  that 
have  an  average  mileage  of  5,000  for  their  tires 
and  the  present  mileage  could  be  increased  to 
12,000  if  the  roads  were  well  paved  so  that  with 
tires  at  $20  each,  there  would  be  a  saving  of 
more  than  $17,000,000  per  year  on  tires  alone. 
One-third  of  the  present  amount  of  gasoline  would 
be  saved  on  good  roads  and  assuming  this  to  be 
only  one-third  of  a  gallon  a  day  for  each  automo- 
bile, it  would  amount  to  $10,000,000  per  year.  The 
saving  on  repairs  and  upkeep  of  cars  would  reach 
nearly  $7,000,000  more,  which,  with  the  additional 
sum  derived  from  the  auto  tax,  is  sufficient  to 
build  three  roads  across  the  full  width  of  the  state 
at  a  cost  of  $40,000  per  mile. 
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Virginia  Road  Construction 

In  order  to  expedite  the  completion  of  the  en- 
tire 6,800  miles  of  road  in  the  state  system  of 
Virginia,  George  Coleman,  state  highway  com- 
missioner, and  Dr.  S.  M.  Dollman,  general  direc- 
tor of  the  State  Highway  Association,  have  been 
making  a  campaign  through  southwest  Virginia 
in  the  interest  of  the  Constitutional  State  Amend- 
ment that  will  grant  to  the  general  assembly  and 
governor  authority  to  issue  bonds  and  enable  them 
to  thus  raise  $40,000,000  to  complete  the  road 
construction  program,  which,  on  the  pay-as-you- 
go  plan,  will  require  eighteen  years.  By  the  bond 
method,  the  result  will  be  accomplished  in  six 
years  and  without  additional  taxes,  by  increasing 
the  tax  on  motor  vehicles  twenty  cents  per  h.  p. ; 
thus  enabling  the  bonds  to  be  retired  in  nineteen 
years. 

It  is  considered  essential  to  complete  as  early 
as  possible  the  Virginia  section  of  the  state  high- 
way from  Washington  to  Winchester  and  down 
the  valley  of  Virginia  to  Roanoke  and  Bristol, 
thus  forming  a  backbone  road  for  41  of  the  99 
counties  of  the  state.  This  line  is  a  part  of  the 
direct  New  York  to  New  Orleans  route  and  con- 
tains in  its  zone  about  one-half  of  the  area  of  the 
state.  The  route  is  already  completed  from  New 
York  to  Washington  and  passes  through  a  section 
that  is  very  attractive  to  tourists. 


Record  Highway  Construction 

The  Pennsylvania  Highway  Department  an- 
nounces that  during  the  week  ending  Thursday, 
October  14,  all  Pennsylvania  records  on  road  con- 
struction were  broken  by  the  construction,  on 
various  projects  in  that  state,  of  26.27  miles  of 
highway. 

During  the  present  construction  season  and  up 
until  October  19,  the  State  Highway  Department 
of  Pennsylvania  has  constructed  approximately 
320  miles  of  modern  type  roadway,  and  its  main- 
tenance forces  have  entirely  resurfaced  approxi- 
mately 315  miles  of  macadam  roadway  and  have 
oiled  approximately  1,300  miles  of  road. 


Highway  Detours 

Citizens  of  Rhode  Island  in  the  vicinity  of  New- 
port have  registered  complaint  with  the  State 
Board  of  Public  Roads  against  the  manner  in 
which  a  section  of  road  in  Tiverton  is  being  re- 
constructed, the  complaint  being  that  the  entire 
length  and  width  of  the  road  was  torn  up  at  once 
and  no  serviceable  detour  furnished  except  one 
through  private  land  for  which  the  owner  charges 
a  toll  of  10  cents  for  each  vehicle.  As  similar 
complaints  are  being  raised  in  a  great  many  states 
where  road  construction  is  under  way.  the  reply 
of  the  board  is  interesting. 

In  general,  it  stated  that  the  road  carries  less 
than  10  per  cent  as  much  travel  as  some  other 
sections  of  the  state  road  and  yet  the  cost  must 
be  nearly  as  high,  and  that  consequently  it  does 
not  feel  warranted  in  spending  any  more  money 
on  the  construction  than  is  absolutely  necessary. 


The  contractor  took  the  work  for  more  than 
$5,000  under  the  engineer's  estimate  and  the  board 
did  not  think  it  fair  to  insist  that  the  cost  of  the 
work  to  the  contractor  be  increased  by  insisting 
that  he  do  the  work  in  short  sections.  The  board 
maintains  that,  while  conditions  for  traveling 
along  this  road  are  uncomfortable,  they  are  not 
impossible  or  dangerous  and  not  a  single  report 
of  an  accident  at  these  points  has  reached  it. 

As  to  the  matter  of  the  private  detour  for 
which  a  toll  is  charged,  it  stated  that  this  was 
arranged  at  the  express  wish  of  representative 
citizens  of  the  neighboring  town,  who  informed 
the  board  that  they  would  gladly  pay  a  toll  for 
the  use  of  the  private  road  and  asking  the  board 
to  nil  in  the  gutters  at  each  end  of  the  detour 
onto  the  private  land  so  that  it  could  be  used. 
The  detour  which  is  available  for  passing  around 
the  road  under  construction  is  in  poor  condition, 
but  it  is  not  a  state  highway  but  is  under  the 
supervision  of  the  town  of  Tiverton. 

In  this  connection,  as  in  others,  complaining 
citizens  generally  neglect  to  reflect  that  avoidance 
of  the  conditions  against  which  they  complain 
would  frequently  involve  additional  expense, 
which  must  come  out  of  the  taxes  or  in  some 
other  way  from  the  pockets  of  the  public  gener- 
ally. As  the  board  in  this  case  points  out,  to  have 
provided  in  the  contract  that  the  road  be  built  in 
short  sections  would  have  undoubtedly  increased 
the  cost  of  the  work ;  a  detour  was  available  and 
if  this  was  not  in  good  condition  the  blame  did 
not  lie  with  the  board ;  and  the  comparatively 
light  travel  on  the  road  did  not  seem  to  warrant 
the  charging  of  the  state  with  as  great  expendi- 
tures during  construction  as  might  be  advisable 
in  the  case  of  more  heavily  traveled  thorough- 
fares. 

In  any  case,  to  furnish  a  detour  which  would 
be  thoroughly  satisfactory  to  the  travel  on  a 
given  road  which  is  under  reconstruction  would 
mean  that,  when  the  road  itself  has  been  recon- 
structed or  repaired,  there  will  then  exist  two 
routes  suitable  for  the  travel  which  could  pre- 
sumably be  carried  by  one,  which  would  not  be 
ultimate  economy. 


Highway  Bridges  in  New  Jersey 

One  of  the  members  of  the  New  Jersey  State 
Highway  Board,  David  Young,  has  recently  re- 
signed, tjiving  as  one  of  his  reasons  that  he  does 
not  wish  to  be  held  responsible  for  the  collapse 
of  any  of  the  bridges  of  the  state,  for  the  rein- 
forcement of  which  there  is  apparently  no  present 
provision.  In  his  letter  of  resignation  he  states 
that  the  bridge  engineer  estimates  that  it  will  re- 
quire $1X,000,000  to  reconstruct  and  repair  the 
highway  bridges  of  the  state  so  as  to  make  them 
safe.  He  estimates  that  it  will  require  $7o,000,000 
to  complete  a  highway  and  bridge  program 
which  will  satisfy  the  citizens  of  the  state  and 
that  no  such  amount  is  available,  the  other  $58,- 
(XX).()00  being  for  the  construction  of  state  high- 
ways not  yet  under  contract. 
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On  the  other  hand,  he  doc*  not  believe  that  any 
general  manager  of  a  private  corporation  would 
advise  new  construction  of  such  magnitude  at 
present  prices,  but  that  such  a  manager  would  rec- 
ommend completing  contracts  now  under  con- 
struction or  signed  and  lor  which  money  has  been 
appropriated,  but  would  stop  at  once  the  building 
of  any  other  new  roads;  would  arrange  at  once 
for  the  reconstruction  of  unsafe  bridges,  and  or- 
ganize a  maintenance  department  that  would  ade- 
quately maintain  the  roads  in  a  safe  and  comfort- 
able condition  until  prices  became  normal.  He 
believes  that  by  holding  off  for  normal  times  and 
prices  to  return,  the  road  construction  work  could 
be  done  for  about  one-third  of  present  costs. 

Old  Stone  Sewer 
Collapses 

Hv  RHwird  S.  Kankin* 


Timber  bottom  of  sewer  fifty-seven  years 
old  rotted  away  and  part  of  side  wall  col- 
lapsed.   Method  of  repairing  described. 


The  accompanying  photographs  show  the  re- 
sults of  a  break  which  occurred  recently  in  one 
of  the  old  Newark,  X.  J.,  sewers,  known  as  the 
Mill  Brook  sewer.  In  the  early  days  Mill  brook 
was  an  open  stream,  fed  by  springs  and  ran 
through  a  narrow  valley  into  the  Passaic  river. 
In  18f>3  part  of  the  brook  was  enclosed  in  a  stone 
arch  of  about  10-foot  span  and  varying  from  6  to 
12  feet  in  height.  The  natural  bed  of  the  brook 
formed  the  bottom  of  the  sewer,  as  it  had  now 
In-come.  About  25  years  later  a  timber  floor  was 
laid  and  this  has  lasted,  with  a  few  repairs,  ever 
since.  After  arching  over  the  brook,  the  valley 
was  filled  to  the  surrounding  level,  a  depth  of 
about  IX  feet,  and  in  some  places  buildings  have 
been  erected  directly  over  the  sewer. 

fcarly  in  November,  1920,  a  small  hole  about  2 
feet  in  diameter  was  discovered  in  the  surface 
of  the  ground,  at  the  side  line  of  a  street  crossing 
the  sewer  at  right  angles.  Investigation  showed 
that  the  earth  below  had  caved  in  and  just  below 
the  surface  the  hole  was  some  12  feet  in  diameter, 
partly  beneath  a  one-story  brick  building.  Fig- 
ure 1  shows  the  hole  after  breaking  down  the  sur- 
face and  shoring  up  the  building. 

It  was  found  on  investigation  that  part  of  the 
timber  flooring  of  the  sewer  had  washed  out  and 
some  of  the  stone  near  the  bottom  had  been  car- 
ried down  the  sewer,  leaving  an  opening  through 
which  the  earth  above  had  been  gradually  under- 
mined and  carried  away.  The  break  occurred 
(  lose  to  the  point  where  the  old  stone  arch  joins 
a  9-foot  circular  brick  sewer  built  in  1873. 

'F.nfinrcf  in  chargr,  lliirrau  of  Sfwen.  Nrwark,  N.  ). 
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Figure  2  >hows  the  junction  of  the  stone  and 
brick  sewers,  with  a  flume  in  place  to  carry  the 
water  while  repairs  were  being  made.  The  hole  in 
the  stone-work  is  not  visible,  being  below  the  sur- 
face of  the  water  on  the  right  and  just  beyond  the 
end  of  the  flume. 

In  making  the  repairs,  two  sand-hag  dams, .braced 
with  timbers,  were  built,  one  above  and  one  below 
the  break,  and  the  flow  was  carried  across  through 
the  timber  flume  shown  in  the  photograph.  The 
water  between  these  dams  was  then  removed  with 
a  hand  pump. 

Where  the  timber  floor  was  washed  out.  a  new 
jOttOlt)  was  formed  of  concrete  placed  in  bag* 
closely  packed  together.  The  break  in  the  side 
wall  was  repaired  with  brick  masonry. 

An  inspection  has  been  made  of  this  entire  sec- 
tion and  other  breaks  discovered  farther  up  the 
sewer.  These  will  be  repaired  in  the  same  way. 
The  arch  is  in  good  condition  throughout. 

The  difficult  part  of  the  work  is  building  the 
dams  owing  to  the  large  volume  of  flow  and  the 
steel  I  grade  of  the  sewer.  The  sewer  takes  the 
combined  flow  from  1,1  in  acres,  including  the  over- 
flow from  a  large  [»ark  lake.  Should  a  storm  occur 
while  the  dams  are  in  place  they  would  doubtless 
Ik*  carried  away. 


Pit;  :  VIEW  OF  INTERIOR  tit  SEWER  AT  JUNCTION  OF 
STONE  AND  BH1CK  AKCH 
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The  Disposal  of  Trade  Wastes 

By  Robert  Spurr  Weston* 


In  a  paper  before  the  American  Society  for  Municipal  Improvements,  the  au- 
thor summarizes  quite  fully  the  present  status  of  this  subject  from  the  view- 
point of  the  municipal  official,  illustrating  special  features  by  examples  of 

recent  practice. 


It  is  not  the  purpose  of  the  writer  of  this  short 
paper  to  cover  the  whole  field  of  the  disposal  of 
trade  wastes,  voluminous  treatises  on  which  have 
been  written  by  such  writers  as  Schiele.  Wilson. 
N'aylor  and  others.  There  are  certain  features  of 
the  subject,  however,  which  are  of  particular  in- 
terest to  municipalities.  These  are  the  treatment 
of  wastes  which  must  be  received  into  city  sewers 
and  disposed  of  by  dilution  or  in  disposal  works 
after  mixture  with  domestic  sewage,  all  of  which 
are  apt  to  produce  nuisances  when  disposed  of 
within  municipal  limits. 

CIIARACTMISTU'S  W  TSAOF.  WASTES 

Trade  wastes  differ  greatly  from  sewages  in 
their  character  and  composition.  Thus  the  si-w- 
age from  the  t  enter  avenue  sewer  at  Chicago,  re- 
ceiving the  stockyard  and  Paekingtown  wastes, 
contains  ten  times  as  much  total  nitrogen,  four 
times  as  much  suspended  solids,  six  times  as 
much  oxygen  consumed,  and  nine  times  as  much 
fats  as  the  rather  weak  combined  sewage  from  the 
'Thirty-ninth  street  sewers.  Again,  the  sewages 
from  Massachusetts  and  Knglish  industrial  cities 
are  totally  different  from  those  from  residential 
cities  in  the  same  regions.  The  trade  wastes  are 
usually  much  more  concentrated,  yet  ordinarily 
of  smaller  volume  than  sewages.  Consequently 
their  importance  increases  with  the  dominance 
of  the  industry  producing  them  in  each  particular 
locality. 

Trade  wastes  are  important  factors  in  the  de- 
sign and  operation  of  sew  age  works  because  they 
may  contain: 

J.    Excessive  amounts  of  suspended  matter. 

2.  Suspended  matter  which  may  clog  sewers. 

3.  Excessive  amounts  of  fats  and  other  or- 
ganic matter. 

4.  Waste  mineral  oil. 

5.  Tree  acid. 

d.  Chemicals  which  inhibit  the  purifying  ac- 
tion of  bacterial  beds. 

7.  Starchy  or  saccharine  bodies  which  ferment 
with  the  production  of  butyric  acid  and  other  of- 
fensive compounds,  and  furthermore  produce  lac- 
tic and  other  acids  which  inhibit  the  action  of  the 
nitrifying  bacteria. 

It  seems  best  in  this  paper  to  cite  examples  of 
the  various  classes  of  waste,  although  it  must  be 
borne  in  mind  that  the  members  of  each  class  may 
differ  almost  as  much  in  degree,  if  not  in  kind, 
as  the  classes  among  themselves. 

•Of  Wrntun  &  Sump'on.  foniMillintt  KuKinvrn. 
M'>»ion.  M«»» 


(1)   KX<  fcSSIVK  srSPKNUU"  M  ATTTJ» 

In  Peabody.  Mass..  not  many  years  ago,  waste 
from  rapidly  growing  tanneries,  glue  factories 
and  similar  industries  were  discharged  into  the 
North  river  and  its  tidal  estuary  between  the 
cities  of  Salem  and  Beverly.  At  that  time  the 
stream  conditions  became  unbearable.  Sometimes 
the  odor  from  the  foul,  dark-colored  stream  could 
be  detected  in  Salem's  best  residential  section, 
several  blocks  away  :  while  at  all  times  abundant 
bubbles  of  the  gases  of  decomposition  were  gen- 
erated in  the  putrefying  deposits  of  sludge  and 
rose  to  the  surface  of  the  stream.  Conditions 
were  by  no  means  improved  when  a  half-tide  dam 
was  constructed  by  the  electric  light  company  to 
insure  a  water  supply  for  its  condenser  at  all 
stages  of  the  tide. 

The  condition  in  the  stream  was  remedied  by 
the  construction  by  the  cities  of  Peabody  and 
Salem  jointly  of  an  intercepting  sewer  discharg- 
ing into  a  pump  well,  from  which  the  sewage  was 
pumped  through  an  outfall  into  deep  tidal  water. 
'The  various  plants  which  had  formerly  dis- 
charged into  the  river  were  connected  with  the 
intercepting  sewer.  For  a  time  all  went  well ;  but 
soon  deposits  accumulated  in  the  sewer,  particu- 
larly because  pumping  was  often  interrupted,  and 
the  velocity  in  the  sewer  was  reduced  to  almost 
nothing.  These  accumulations  of  sediment  are 
illustrative  of  the  second  class  of  difficulties, 
nanielv : 

(2)   THi;  M-IKNI«»I>   MATTE*  IN   THADK  WASTES 

This  consists  largely  of  spent  lime,  hair,  strips 
of  hide,  particles  of  flesh,  etc.,  which,  when  once 
allowed  to  settle  in  the  sewer,  compacts  into  a 
pasty  mess  which  can  only  be  removed  by  scour- 
ing or  mechanical  cleaning. 

To  remedy  this  condition,  the  industries  were 
required  to  submit  their  waste  to  subsidence  be- 
fore discharge  into  the  sewer.  The  quantities  of 
suspended  matter  in  the  wastes,  however,  were  so 
large  and  the  basins  so  often  too  small  or  neg- 
lected, that  the  difficulties,  even  at  this  writing, 
have  not  been  entirely  overcome.  A  patented  de- 
vice, known  as  the  Dorr  clarifier.  has  helped  to 
overcome  the  difficulty  in  two  of  the  worst  cases. 
This  clarilier  is  a  circular  subsiding  basin  in 
which  the  waste  enters  at  the  center  and  is  dis- 
charged at  the  circumference.  The  sludge  which 
subsides  to  the  bottom  is  moved  constantly  to- 
ward the  center  bv  means  of  plows  attached  to  re- 
volving radial  arms.  The  sludge  so  moved  to 
the  center  is  pumped  to  a  loading  bin,  which,  in 
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turn,  discharge*  the  thick  pasty  sludge  into  carts 
to  be  hauled  away.  The  advantage  of  this  device 
over  hand-cleaned  subsiding  basins  is  greatest 
where  large  amounts  of  sludge  are  handled.  It 
discharges  sludge  continuously,  thus  maintaining 
the  efficiency  of  the  basin  for  subsidence,  and  al- 
most compels  the  proper  removal  and  disposal  of 
the  sludge. 

In  addition  to  the  subsiding  basins,  screens 
have  been  installed  to  remove  the  hair  and  hide 
from  the  waste  before  subsidence.  These  mini- 
mize the  compacting  of  the  sludge  both  in  the 
subsiding  basin  and  in  the  sewer,  and  greatly  fa- 
cilitate the  removal  of  the  sludge  from  cither 
hand-cleaned  or  mechanically  cleaned  basins. 

(:t)   EXCESSIVE  AMOt'XTS  OK  »'AT  AXI>  ORI.ANtC  MATTER 

Wool-scouring  waMc,  which  is  the  soapy,  al- 
kaline liquor  in  which  wool  is  washed  prior  to 
combing  and  spinning,  is  a  good  example  of  this 
class.  The  composition  of  wool  waste  depends 
very  largely  upon  the  character  of  the  wool 
scoured.  'Wool  from  our  own  territories  and  from 
South  Africa  is  often  very  dirty,  while  some  do- 
mestic and  most  Australian  wool  is  quite  clean. 
The  dirt  consists  chiefly  of  sheep  manure  and 
particles  of  soil  over  which  sheep  have  grazed. 
It  also  contains  other  foreign  matter,  such  as 
fibre,  burs.  etc.  This  waste  is  usually  very  con- 
centrated. It  may  contain  3  per  cent  of  solids, 
of  which  one-third  may  be  fats.  The  fats  are  of 
two  kinds — first,  wool  grease  or  lanolin,  a  waxy 
substance  which  is  present  in  the  raw  wool,  and 
second,  the  fats  combined  with  the  soaps  used 
for  scouring. 

The  experience  at  Hudson,  Mass..  has  illus- 
trated the  difficulties  which  this  waste  causes. 
Prior  to  1909.  the  waste  from  a  wool-scouring 
plant  was  discharged  into  the  Assabet  river. 
Complaints  resulted  in  the  discharge  of  the  waste 
into  the  town  sewerage  system,  and  its  attempted 
disposal  by  septic  tanks  and  intermittent  sand 
beds.  In  a  few  months  the  sand  beds  were  com- 
pletely clogged  and  had  to  be  renewed,  and  the 
scouring  waste  was  again  discharged  into  the 
river.  Then  complaints  by  parties  bclo\v  resulted 
in  the  construction  by  the  company  of  an  acid 
wool  grease  recovery  plant.  In  this,  the  waste 
was  treated  in  tanks  with  sulphuric  acid  or  nitre- 
cake — the  whole  being  stirred  with  air.  After 
the  subsidence  of  the  sludge,  the  partially  clari- 
fied acid  liquor  was  discharged  through  sand  filt- 
ers into  the  river.  The  effluent  from  this  plant 
usually  had  an  acidity  of  2.000  p.  p.  m..  and  con- 
tained less  than  50  parts  of  fats.  The  sludge  was 
discharged  on  sand  beds,  dried,  made  into  bur- 
lap-wrapped "puddings"  from  which  the  grease 
was  hot-pressed  in  steam-jacketed  hydraulic 
presses. 

However,  the  treatment  of  the  waste  with  acid 
produced  a  local  nuisance,  due  to  the  acrid  odors 
given  off  from  the  acidified  waste,  and  suits  were 
brought  by.  neighboring  owners  to  recover  dam- 
ages. The  company  therefore  determined  to 
chang*  its  method  of  operation.  Acid  treatment 
was  abandoned,  and  the  heated  and  settled  waste 


was  passed  through  centrifugal  machines,  and  the 
effluent,  after  filtration  through  the  sand,  was 
discharged  into  the  stream.  This  process  removes 
about  50  per  cent  of  the  fats  as  compared  with 
about  95  per  cent  removed  by  the  acid  process, 
and  it  is  questionable  whether  the  discharge  of 
the  soapy  effluent  is  desirable.  The  effluent  pos- 
sesses an  advantage  over  the  effluent  from  the 
acid  process  in  that  it  is  not  acid,  and  while  it 
contains  more  fats,  they  are  either  combined  in 
the  form  of  soap  or  are  so  thoroughly  emulsified 
that  they  arc  cared  for  by  the  streams  without 
offense.'  The  appearance  of  the  stream  at  the 
point  of  discharge  is  not  so  good  as  when  the 
acid  waste  was  discharged. 

During  the  war.  the  removal  of  fat  was  a  very 
profitable  process.  With  present  prices,  how- 
ever, the  cost  of  recovery  per  pound  of  grease  is 
slightly  greater  than  the  selling  price. 

(4)   1-KESENlK  1>K  Ml  METAL  Oil. 

Increased  use  of  fuel  oil  is  placing  an  increased 
burden  on  sewage  works.  The  large  factories 
store  large  volumes  of  oil  in  tanks.  In  these, 
paraffine-like  bodies  settle  out,  which,  when  dis- 
charged into  the  sewers  at  times  of  cleaning,  coat 
their  insides.  and  when  conveyed  to  sewage  dis- 
posal works  cause  a  great  deal  of  clogging.  So 
far.  examples  of  this  effect  are  neither  numerous 
nor  as  yet  serious,  but  municipal  officers  are 
fearing  more  trouble  on  this  account. 

(51    FREE  ACID 

Certain  sewerage  systems  receive  the  drainage 
from  mines;  others  receive  the  so-called  "pickling 
liquor"  from  plants  where  steel  plates  or  wire  arc 
scaled  by  immersion  in  sulphuric  acid.  This  fac- 
tor is  most  important  in  cities  like  those  in  the 
Pittsburgh  region  where  there  are  large  steel 
wire  and  plate  mills.  At  Worcester,  Mass..  acid 
waste  is  discharged  at  certain  times  of  the  day, 
and  is  stored  in  tanks  so  that  it  may  be  distrib- 
uted uniformly  throughout  the  twenty-four  hours 
and  thus  be  neutralized  by  the  rest  of  the  sewage. 

Recently  a  patented  process  has  been  used  to 
treat  acid  wastes  of  this  kind.  Lime  or  powdered 
limestone  is  added  to  the  waste,  and  the  precipi- 
tate is  recovered  in  a  continuous  subsiding  basin 
of  the  Dorr  type.  The  sludge  so  produced  is  re- 
covered and  used  for  the  purification  of  illumi- 
nating gas. 

(C>>    PRESENlli  OK  BACTERIAL  POISON'S 

The  wastes  from  many  tanneries  where  arsenic- 
is  used,  and  sewages  containing  free  chlorine  and 
copper  salts  may  not  be  purified  by  bacterial  ac- 
tion. The  sewage  of  the  East  street  sewer  at 
New  Haven  is  an  example  of  this,  as  are  also  the 
sewages  of  many  other  Connecticut  cities  largely 
engaged  in  the  manufacture  of  brass  and  copper 
articles.  At  New  Haven,  Professor  C.  E.  A. 
Winslow.  in  a  long  series  of  experiments,  deter- 
mined that  this  sewage  could  not  be  purified  by 
the  activated  sludge  process  because  of  the  poi- 
sonous action  of  the  copper  salts  contained  in 
the  sewage,  and  recommended  that  the  waste  be 
acidified  with  sulphurous  acid  and  the  sludge 
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produced  by  this  treatment  Ik-  dried  and  decreased 
to  recover  fats  and  fertilizer,  following  the  meth- 
ods recommended  by  Hatton  for  the  utilization 
of  sludge  at  Milwaukee.  The  process  is  known 
as  the  Miles  process  and  has  been  described  be- 
fore this  society. 

(7.. I    HO   MthM-MI.  "I   MlKS  Ml  -I'l.TIM.  KHl'M  Tllf;  »  Ml  NATION 
Of  I  AKHIItlYUkArKS 

In  the  manufacture  of  lactic  acid  from  starch', 
and  in  the  manufacture  of  sugar,  whether  from 
beets  or  from  cane,  there  is  produced  a  waste 
which  ferments  quickly  and  rapidly  with  the  pro- 
duction of  lactic  acid,  also  smali  quantities  of 
butyric  and  other  foul-smelling  compounds.  Sim- 
ilar decompositions  take  place  in  the  waste  whey 
(containing  sugar  discharged  from  cheese  fac- 
tories) when  an  attempt  is  made  to  dispose  of 
wastes  containing  it  by  subsidence.  They  fer- 
ment rapidly  until  enough  lactic  acid  has  been 
produced  to  stop  fermentation.  The  addition  of 
lime  causes  fermentation  to  begin  anew,  but  the 
calcium  lactate  formed  by  the  addition  of  lime 
also  decomposes  with  the  production  of  butyric 
acid  and  other  disagreeable  compounds.  Fur- 
ther decomposition  in  the  presence  of  sulphates 
causes  the  evolution  of  hydrogen  sulphide. 

An  attempt  hy  the  writer  to  dispose  of  this 
waste  by  treatment  in  tanks  and  on  trickling 
niters  has  not  proved  successful.  Pearce  and 
C.rcclcy.  in  experiments  with  the  waste  from  beet 
sugar  factories,  have  shown  that  successive  treat- 
ments with  lime,  each  treatment  followed  by  fil- 
tration, will  produce  eflluents  suitable  for  dis- 
charge into  most  streams.  How  to  purify  it  for 
discharge  into  the  beds  in  the  dry  season,  a  cry- 
ing need  in  Cuba,  is  a  question  that  has  not  yet 
been  answered.  The  best  solution  which  bas 
been  offered  is  to  remove  the  saccharine  bodies 
by  an  alcoholic  fermentation,  using  yeast,  and  to 
dispose  of  the  waste  so  treated  by  subsequent 
subsidence  and  filtration,  with  or  without  the  ad- 
dition of  lime  as  may  be  necessary. 

It  is  as  a  local  nuisance  that  the  problem  is  of 
interest  to  municipal  officers.  At  Mansfield, 
Mass.,  a  lactic  acid  factory  was  established  near 
the  residential  section  of  the  town.  The  solid 
portions  of  the  waste  were  discharged  upon  filter 
beds,  the  effluent  from  which  was  in  a  putrefying 
condition.  The  liquid  portions  were  discharged 
into  a  swamp  in  which  they  created  an  intolerable 
nuisance,  killing  vegetation  and  producing  de- 
posits of  black  sludge  smelling  strongly  of  hydro- 
gen sulphide  and  rancid  butler.  Xo  solution  of 
this  problem  was  ever  worked  out,  tor  the  com- 
pany gave  up  business  while  a  suit  by  the  town 
against  them  was  pending. 

The  citation  of  the  above  ca-c  is  enough,  the 
writer  believes,  to  give  an  idea  that  trade  wastes 
show  far  greater  variation  in  character  and  kind 
than  do  ordinary  sewages,  and  each  waste  is  a 
problem  by  itself.  Municipal  officers,  therefore, 
in  designing  sewerage  systems,  should  carefully 
consider  the  industries  which  the  system  is  to 
serve,  and  where  new  industries  are  projected, 
the  character  of  the  business  should  be  carefully 
determined  with  respect  to  its  effect  upon  the 


sewerage  and  particularly  the  sewage  disposal 
system,  if  such  there  be. 

Since  the  days  of  Herbert  Spencer,  scientists 
and  economists  have  deplored  the  loss  of  values 
by  the  discharge  of  the  wastes  of  human  life  and 
industry.  While  the  word  conservation  has  a 
taking  sound,  and  there  is  great  opportunity  for 
its  employment  in  the  industries,  opportunities 
for  disposing  of  water-borne  wastes  at  a  profit 
are  few.  During  the  war.  woo!  grease  could  be 
recovered  at  a  profit;  and  some  recent  studies 
here  and  abroad  promise  the  profitable  recovery 
of  grease  and  fertilizer  base  from  certain  wastes 
and  sewages.  But  on  the  whole,  the  recovery  of 
valuable  products  from  water-boinc  waste  can- 
not hope  to  be  a  profitable  business.  On  the 
other  hand,  it  can,  in  many  cases,  minimize  the 
cost  of  disposal  and  at  the  same  time  conserve 
valuable  by-products. 

In  the  eastern  part  of  the  United  States,  the 
necessity  for  studying  the  trade  waste  problem  is 
increasingly  pressing.  This  study  was  neglected 
during  the  war,  although  the  war  industries  pol- 
luted many  streams  as  they  were  never  polluted 
before.  The  conditions  of  rivers  like  the  Black- 
stone,  the  Passaic  and  other  smaller  rivers  arc 
largely  due  to  the  discharge  of  trade  wastes,  and 
in  many  places  the  removal  of  these  wastes  is  de- 
manded. In  some  cases  they  must  be  discharged 
into  the  municipal  sewerage  systems;  in  others, 
separate  disposal  by  the  industries  must  be  in- 
sisted upon.  In  any  case,  each  problem  is  like  no 
other,  and  must  be  studied  in  the  light  of  its  own 
surroundings. 


Garbage  Collection  iu  Sacramento 

The  C  apital  City  Scavenger  Association,  which 
had  been  collecting  garbage  in  Sacramento,  Cal., 
under  contract,  recently  lost  its  equipment  and 
barns  by  fire  and  if  it  is  to  continue  in  business  it 
must  purchase  a  large  amount  of  new  equipment 
for  that  purpose.  Immediately  following  the 
burning  of  the  equipment,  the  city  commissioners 
arranged  with  the  State  Highway  Commission  for 
the  use  of  automobile  trucks  owned  by  that  com- 
mission for  collecting  garbage  and  carrying  it  to 
the  city  incinerator  or  the  dump.  Following  the 
fire,  the  scavenger  association  stated  its  unwill- 
ingness to  renew  garbage  collection  unless  it  was 
given  a  contract  for  10  years  to  justify  it  in  an 
investment  in  a  new  equipment.  The  commis- 
sioners at  last  account  were  undecided  as  to 
whether  to  endeavor  to  arrange  with  this  or  an- 
other private  company  or  to  undertake  municipal 
collection  and  disposal. 

The  president  of  the  city  commission,  C.  A. 
Bliss,  believes  this  to  be  an  opportune  time  to 
consider  municipal  collection  and  disposal  of  the 
garbage,  and  the  matter  is  now  being  discussed 
ami  seriously  entertained.  Commissioner  Bliss  is 
reported  as  stating  that  the  various  civic  bodies 
of  the  city  are  all  in  favor  of  this  move.  The  city 
is  spending  about  $10,000  a  year  for  destroying 
garbage  and  the  possibility  is  suggested  of  reduc- 
ing the  expense  or  turning  it  to  an  income  by 
garbage  reduction  or  hog-feeding. 
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Conservation  of  Water  Supply 

\\  a.stcd  water  cost-  money,  even  when  the  water 
flows  by  gravity  and  is  not  purified  or  otherwise 
treated. 

One  of  the  larger  cities  of  New  York  States  is 
to  have  this  fact  brought  home  to  it  by  an  increase 
of  one-third  in  the  water  rates  charged  by  its  muni- 
cipal plant,  which  increase  is  made  necessary  by  the 
large  sum  spent  in  building  the  additional  conduit 
and  reservoir  required  to  increase  the  capacity  of 
the  system  for  supplying  the  city  with  water.  We 
do  not  mean  to  imply  that  in  this  particular  case 
the  citizens  are  unusually  wasteful;  but  it  is  ex- 
tremely probable  that  if  they  would  all  exert  ordi- 
nary care  in  preventing  any  waste  or  loss  of  water, 
the  expense  which  necessitated  this  increased  rate 
could  have  been  avoided  or  at  least  postponed  for 
a  number  of  years.  Other  cities,  some  in  sections 
where  water  is  scarce  and  others  in  sections  where 
the  population  is  dense,  are  rapidly  approaching,  if 
they  have  not  already  reached,  the  point  where 
actual  inability  to  increase  the  supply  will  compel 
economy  in  its  use. 

W  hat  amount  of  water  is  really  necessary  for 
legitimate  use  is  discussed  in  thi'<  issue  by'  Mr. 
Saville.  and  he  produces  some  recent  figures 
gathered  in  well-metercd  communities  to  indicate 
what  may  be  considered  a  legitimate  rate  for 
domestic  and  other  uses.  Mis  figures  confirm  what 
has  Ikcii  said  heretofore,  that  the  majority  of  cities 
are  using  at  least  double  the  amount  of  water  neces- 
sary for  all  reasonable  needs.  Mr.  Saville  also, 
however,  gives  prominence  to  the  opinion  of  a 
number  of  leading  engineers  that  even  legitimate 
uses  are  increasing  slowly  but  continuously,  and 
that  what  may  be  considered  a  reasonable  amount 
of  per  capita  consumption  at  the  present  time  may 
not  be  sufficient  lor  all  legitimate  needs  of  fifty 
years  hence. 

Whether  the  impelling  agent  Ik?  a  limited  supply 
of  water  or  the  cost  of  increasing  the  present  sup- 
ply, there  can  lie  no  question  that  the  cities  of 
the  country  are  being  forced  to  a  realization  of  how 
wasteful  they  have  l>ccn  in  the  past  and  to  make 
some  effort  toward  cutting  down  their  extravagant 
wa-le  of  both  water  and  municipal  expenditures. 


Draining  Wet  Sand 

Whenever  a  stratum  of  fine  sand  is  permanently 
saturated  it  becomes  more  or  less  fluid,  yields 
readily  to  pressure,  has  an  extremely  small  angle 
of  stability,  and  is  likely  to  bleed  and  flow  under- 
ground or  even  to  boil  up  in  the  bottom  of  pits, 
making  excavation  in  it  dangerous  and  costly.  If 
the  sand  is  very  fine  and  there  is  an  abundance 
of  water  it  has  many  of  the  properties  of  real 
quicksand  and  is  likely  to  be  called  quicksand 
even  if  it  has  not  the  micaceous  or  earthly  parti- 
cles that  make  true  quicksand  so  greasy  and 
slippery. 

Kxcavation  in  it  by  ordinary  methods  gives  a 
great  deal  of  trouble  anil  even  with  careful  pro- 
tection is  likely  to  cause  depressions  in  the  sur- 
face of  the  adjacent  ground  or  injuries  to  nearby 
structures  and  to  require  very  careful  and  ex- 
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pensive  bracing  and  sheeting  for  the  sides  of  the 

excavation. 

Most  of  this  trouble  is  due  to  the  presence  of 
too  much  water  in  the  sand  and  if  this  can  be 
removed  the  difficulties  will  be  greatly  diminished. 
During  the  last  twenty  or  thirty  years  many  in- 
stances have  been  noticed  where  the  excavation 
of  deep  pits  in  the  lower  part  of  Manhattan  island 
(where  many  large  buildings  with  deep  founda- 
tions have  been  constructed  in  a  notable  quick- 
sand area)  have  drained  the  water  from  the 
ground  for  a  considerable  distance  and  have  there- 
by materially  changed  its  character  and  condition. 
The  ground  water  level  has  been  temporarily  low- 
ered at  nearby  points  during  the  construction  of 
the  work  and  in  some  cases  it  has  been  perma- 
nently lowered  over  considerable  areas  by  a  large 
number  of  deep  excavations  that,  in  some  in- 
stances, have  deprived  foundation  timber  of  its 
saturation  and  permitted  decay  that  necessitated 
repairs,  changes  and  reconstruction  which  would 
otherwise  probably  never  have  been  necessary. 

In  some  of  the  deep  subway  construction  heavy 
pumping  was  maintained  for  many  months  and 
lowered  the  ground  water  level  several  feet,  per- 
mitting work  to  be  done  that  could  not  otherwise 
have  been  safely  attempted. 

At  the  recent  excavation  on  the  Jersey  coast, 
mentioned  on  page  *»!<>,  where  the  seashore  sand 
was  very  unstable  on  account  of  saturation,  a  de- 
liberate system  of  constant  pumping  from  numer- 
ous points  in  a  line  enclosing  the  excavation  a 
little  below  the  bottom  of  the  pit  very  rapidly 
drained  the  required  area  and  kept  it  dry  during 
the  execution  of  the  work  so  that  no  difficulty  was 
experienced  either  from  wet  bottom  or  from  the 
caving  in  of  the  sides,  which  became  dense  and 
stable  and  maintained  vertical  faces  without  the 
necessity  for  costly  sheet  piling  and  obstructing 
braces  that  would  otherwise  have  been  required. 

Another  example  is  that  afforded  by  the  con- 
struction of  the  outlet  for  the  Ralph  avenue  storm 
water  sewer  in  Brooklyn,  where  many  hundred 
feet  of  a  very  wide  trench  was  excavated  to  a  max- 
imum depth  of  26  feet.  A  wide  trench  was  exca- 
vated more  than  20  feet  below  ground  water  level 
and  the  work  was  done  without  any  difficulty 
whatever,  simply  by  reason  of  the  method  em- 
ployed of  following  up  the  excavation  with  open 
jointed  wooden  sheeting  through  which  the  water 
entered  freely  and  was  collected  in  open  ditches 
left  alongside  the  sewer  and  leading  to  sumps  in 
which  several  pumps  were  installed  and  constant- 
ly operated,  thus  draining  the  sand  so  thoroughly 
that  it  exerted  comparatively  little  pressure  on 
the  sides  of  the  trench  and  kept  the  bottom  dry. 
In  this  case  the  sand,  which  was  a  sharp  and  mod- 
erately coarse,  excellent  concrete  sand,  showed  a 
steep  angle  of  ground  water  surface  from  the  sides 
of  the  trench  to  points  near  the  surface  of  the 
ground  where  the  level  corresponded  closely  to 
that  of  the  adjacent  Jamaica  bay. 

The  installation  and  operation  of  artesian  wells 
has  demonstrated  some  of  the  features  of  the  flow 
of  water  through  sand  so  that  approximate  cal- 
culations may  be  made  of  the  drainage  radius  and 


of  the  slope  of  the  ground  water  surface  or  water 
table  around  well  points  driven  to  different  depths 
and  operated  by  adequate  pumps.  The  prelimi- 
nary investigation  of  the  site  accompanied  by 
driving  well  points,  sinking  sumps,  diverting  sur- 
face water  and  preliminary  pumping  might  often 
save  the  engineer  and  contractor  a  great  deal  of 
time,  labor,  and  money  when  excavations  are  to 
be  made  in  quicksand 


Contractors  Repudiate  Compromise  With 
Blackmailers 

The  Bulletin  of  the  Associated  General  Con- 
tractors of  America,  the  most  powerful  and  high- 
principled  construction  organization  in  the  world, 
says: 

The  action  of  the  Lockwood  Committee  now  investi- 
Kating  the  building  situation  in  New  York  was  endorsed  at 
the  meeting  of  the  Executive  Board  in  Washington,  No- 
vember 16,  by  resolutions  adopted  unanimously. 

Plans  were  bid  for  securing  the  co-operation  of  the 
United  States  Chamber  of  Commerce  and  other  employers' 
associations  in  urging  the  Lockwood  Committee  to  "pursue 
its  investigation  without  fear  or  favor  to  the  end  that  all 
guilty  be  exposed  and  punished,  and  that  justice  thereby  be 
done  to  those  who,  condemning  the  purchase  of  immunity 
from  labor  troubles  hy  the  corruption  of  labor  officials,  de- 
sire an  honorable  settlement  of  the  labor  problem  based 
upon  fair  dealing." 

I  he  resolution  follows  in  full: 

"Whereas.  The  Lockwood  Legislative  Committee  has  un- 
covered a  corrupt  state  of  affairs  in  New  York  City  in 
which  a  group  of  owners  and  contractors  has  sought  to 
prevent  and  settle  disputes  with  lalmr  organizations  bv  the 
payment  of  tribute  or  so-called  graft  to  certain  labor 
officials ;  and, 

"Whtrtos.  The  same  condition  of  affairs  may  exist  in 
other  lines  of  industry ;  and, 

"Whereas,  This  condition  reflects  discredit  on  the  whole 
construction  industry  and  until  the  matter  is  entirely  sifted 
and  the  names  of  all  of  the  guilty  parties  disclosed  the 
whole  industry,  the  second  largest  tn  the  United  States,  is 
on  trial  and  stands  discredited  in  the  eyes  of  the  public;  and, 

"Whereas,  Former  legislative  committees,  operating  upon 
similar  lines,  have  not  always  carried  their  investigations  to 
thr  ultimate  conclusion  so  that  the  guilty  ones  were  exposed 
and  punished. 

"Therefore,  be  it  resolved, 

"1.  That  the  Associated  General  Contractors  of  Amer- 
ica is  in  entire  sympathy  and  accord  with  the  investiga- 
tions of  the  Lockwood  Committee. 

"2.  That  the  Associated  General  Contractors  of  Amer- 
ica invites  the  Chamber  of  Commerce  of  the  Unted  States, 
other  organizations  and  employers  generally  throughout 
the  country  to  join  with  it  in  asking  the  Lockwood  Com- 
tnttee  to  pursue  its  investigations  without  fear  or  favor 
to  the  end  that  justice  thereby  be  done  to  those  who  con- 
demning the  principle  of  the  settlement  of,  or  purchase  of 
immunity  from,  labor  troubles  by  the  corruption  of  labor 
officials  desire  an  honorable  settlement  of  the  labor  problem 
hated  upon  fair  dealing. 

"3.  That  a  copy  of  these  resolutions  be  sent  to  the 
l.  ukwood  Committee,  be  given  publicity  through  the  press, 
l>e  spread  upon  the  minutes  and  sent  to  members  of  the 
association." 


Wanaque  Dam  Begun 

After  several  years  of  legislating  and  negotiating, 
work  was  tiegun  on  the  Wanaque  dam  (described  in 
Pi  isLir  Works.  April  17.  1020),  on  November  23. 
when  th  •  first  sod  was  turned  by  the  presidents  of 
the  North  Jersey  District  Water  Supply  Commis- 
sion and  of  the  Citv  Commission  of  Newark. 

The  cost-plus  contract  will  be  described  next 
week 
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Legitimate  Use  of  Water 


Under  the  title,  'What  Is  the  Legitimate  Use  of  Water?"  C.  M.  Saville,  man- 
ager and  chief  engineer  of  the  Hartford,  Connecticut,  water  board,  presented 
some  recent  figures  and  a  study  and  discussion  of  them  before  the  New  Eng- 
land Water  Works  Association,  a  synopsis  of  which  is  given  in  the  following 
article.  The  subject  is  one  of  great  interest  to  water  works  engineers  in  con- 
nection both  with  their  planning  for  capacity  of  future  supplies  and  their 
forming  a  decision  as  to  the  probability  of  leakage  or  waste  in  existing  systems. 


'I'll o  primary  object  of  a  water  supply  is  to 
servo  the  people  with  a  necessary  commodity  in 
as  economical  and  efficient  a  manner  as  possible. 
Hot!)  total  amount  used  and  rate  uf  use  are  im- 
portant, the  former  in  connection  with  selection 
of  drainage  area  or  other  source  of  supply,  the 
latter  especially  in  relation  to  the  designing  of  dis- 
tribution systems  and  appurtenances. 

There  may  he  an  increase  in  per  capita  con- 
sumption from  year  to  year  or  a  difference  in  con- 
sumption between  cities  which  is  not  due  to  waste 
but  has  legitimate  cause.  Such  difference  may  be 
due  to  the  basis  on  which  the  number  of  consum- 
ers is  estimated,  but  actual  increase  in  rates  may 
be  due  to  the  character  of  the  houses,  developing 
of  use  of  plumbing  fixtures,  extension  of  sewers 
and  provisions  lor  modern  personal  convenience, 
the  pressure  under  which  the  water  i>  supplied, 
and  the  requirements  for  mechanic  arts  and  com- 
mercial purposes  During  the  past  fifteen  years 
the  equipment  of  tenement  houses  with  plumbing 
fixtures  has  d<*\ eloped  greatly  from  the  former 
conditions  of  merel\  a  cold  water  faucet  and  one 
toilet  to  a  building  or  a  floor.  These  changes 
cause  great  increase  in  per  capita  domestic  de- 
mand during  a  transition  period  of  perhaps  20 
years  in  suburban  and  country  localities,  and 
thereafter  a  more  slowly  advancing  rate,  tending 
to  approach  a  constant  rate  of  consumption.  For 
the  transition  period  the  rate  of  increase  per  cap- 
ita per  year  may  be  two  or  three  gallons  more 
than  the  present  normal,  and  thereafter  may  drop 
to  one-half  to  three-quarters  of  a  gallon. 

CONSL'MITION   IS  1IARIKJK1) 

The  city  of  Hartford  is  practically  100  per  cent 
metered,  the  only  unmetered  supplies  being  fire 
protection  services  and  some  use  of  water  for 
street  watering,  flushing  sewers  and  water  mains, 
and  fire  hydrants  In  1915  an  intensive  study  of 
consumption  was  made  and  it  was  found  that  do- 
mestic consumption  averaged  33  gallons  per  capita 
per  day.  manufacturing  1°  gallons,  public  use  3 
gallons  and  unaccounted  for  10.5  gallons:  a  total 
of  "5.5  gallons.  The  total  consumption  averaged 
0.40  million  gallons  per  day.  In  1919  this  had  in- 
creased to  11.88  million  gallons  and,  while  no 
close  study  has  been  made,  it  is  believed  that  the 
unaccounted  for  water  is  less  than  15  gallons  per 
•  apita,  or  20  per  cent  of  the  total  consumption. 


in  Hartford  the  water  used  from  the  public 
supply  for  manufacturing  and  industrial  purposes 
is  low  because  much  of  the  water  so  used  is 
furnished  by  private  supply  from  driven  wells  and 
streams.  But  for  this,  both  the  manufacturing 
consumption  and  the  total  would  probably  be 
appreciably  larger. 

Public  Water  used  for  public  supplies  is  be- 
lieved not  to  exceed  450,000  to  500,000  gallons 
per  day.  or  157.5  million  gallons  per  year,  of  which 
the  tire  department  uses  3.7  million  for  station 
use  and  3.3  for  extinguishing  fires;  the  parks 
use  11.7  million,  the  schools  24.7  million,  miscel- 
laneous buildings  20.S  million,  and  the  street  de- 
partment uses  34.1  million  for  sprinkling  and 
llushiug  and  3.1  million  for  other  purposes;  while 
55.2  million  is  unaccounted  for.  The  use  for  fire 
purposes  is  very  low  per  year  but  may  be  high 
per  minute.  It  averages  less  than  one-half  pint 
per  capita  per  clay.  From  the  records  of  the  fire 
department  for  l'']4  the  following  figures  were 
obtained:  *<'i*  alarms,  in.",  fires  .n  which  water  was 
ns.  d.  water  pumped  i::>  time-,  average  length  of  hose 
line  3,SU  feel,  average  hydrant  pressure  60  to  80 
pounds.  The  duration  of  hose  service  averaged 
15  minutes  at  50  fires.  15  to  30  minutes  at  25  fires, 
30  minutes  to  1  hour  at  15  fires,  1  hour  to  2Y% 
hours  at  11  fires.  2'j  to  4  hours  at  2  fires,  and  4 
hours  to  ».»  hours  at  2  fires.  At  only  16  fires  were 
more  than  2  streams  used,  at  7  fires  more  than  4 
streams  w  ere  used  and  at  one  fire  13  streams  were 
in  service. 

Mr.  Saville  gives  tabulated  data  for  the  seven 
tires  at  which  more  than  4  streams  were  in  serv- 
ice, and  these  show  a  total  amount  used  of  648,- 
380  gallons  as  a  maximum  where  13  streams  were 
used,  and  35.770  as  a  minimum  where  only  5 
streams  were  used.  These  seven  fires  used  a  total 
estimated  amount  of  2,182,190  gallons,  or  about 
two  thirds  of  the  entire  amount  used  during  the 
vear  for  putting  out  fires,  leaving  an  average  for 
the  other  °8  fires  of  about  11,400  gallons  each. 
These  quantities  were  estimated  by  calculations 
based  on  the  size  of  nozzle,  length  of  fire  line 
and  pressure.  These  gave  a  maximum  rate  of  dis- 
charge for  the  13-stream  fire  of  4,765  gallons  per 
minute  and  a  minimum  rate  of  1,120  gallons  for 
5  streams.    A  fir*"  occurred  in  PI 7  at  which  13 
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pumping  engines  and  a  water  tower  were  used 
and  resulted  in  a  loss  of  S613,000.  Twenty  pieces 
of  apparatus  were  in  action  and  in  all  the  equiva- 
lent of  38  single  streams  were  employed  simul- 
taneously. It  is  estimated  that  about  3.1  j  million 
gallons  of  water  were  used  at  this  fire  and  that  for 
four  consecutive  hours  the  draft  was  at  the  rate  of 
10,000  gallons  per  minute.  This  rate,  it  is  inter- 
esting to  note,  is  exactly  that  recommended  for 
Hartford's  congested  district  by  the  engineers  of 
the  National  Board  of  Fire  Underwriters  in  1916. 

Unaccounted  for  water  is -due  to  leakage  from 
underground  water  mains  and  services,  under- 
registration  of  meters,  and  probably  from  illegiti- 
mate use  and  some  unmetered  public  uses.  Dex- 
ter Brackett,  in  his  report  on  the  Boston  Metro- 
politan Water  District,  stated  that  15  gallons  per 
capita  per  day  was  a  minimum  which  "could  only 
be  maintained  by  a  thorough  meter  system  and 
constant  inspection."  John  R.  Freeman,  in  his 
report  on  New  York's  water  supply,  gave  10  gal- 
lons as  "the  irreducible  waste  with  every  service 
pipe  metered  and  most  rigid  inspection." 

Domestic  Consumption— Proper  and  legitimate 
rates  of  use  for  domestic  purposes  involve-  many 
factors  of  human  habits  and  social  requirements 
as  well  as  necessities.  Figures  were  given  by 
,  Mr.  Saville  for  five  Massachusetts  cities  which 
are  similar  in  their  characteristics  and  are  prac- 
tically residential  communities  having  no  large 
industries  and  which  have  all  been  fully  metered 
for  ten  years  or  more.  In  these  communities  the 
per  capita  consumption  in  1914  varied  from  40  to 
f>5  gallons,  averaging  51.8,  while  in  1918  the  con- 
sumption had  increased  to  from  47  to  76  gallons, 
averaging  f>2.7.  This  shows  an  increase  in  con- 
sumption of  21  per  cent,  and  during  the  same 
period  the  population  had  increased  13  per  cent, 
giving  an  average  increase  in  per  capita  con- 
sumption of  about  7  per  cent.  The  increase  in 
per  capita  consumption  in  the  individual  cities 
varied  from  1.4  to  3.2  gallons  per  capita  per  year, 
or  7  to  l<)  gallons  for  the  5-year  period. 

Messrs.  Freeman  and  Stearns,  in  reporting  on 
the  Baltimore  water  supply,  stated  that  there  is  a 
strong  tendency  in  nearly  all  the  large  American 
cities  for  the  per  capita  supply  of  water  to  in- 
crease from  year  to  year. 

In  a  certain  district  that  purchases  water  from 
the  Hartford  water  department  1.878  persons  were 
served  by  37'»  connections,  all  metered,  and  the 
average  use  was  25.2  gallons  per  capita.  By 
meter  rates  at  12  cents  per  hundred  cubic  feet 
.t nil  a  minimum  charge  of  $5  per  connection,  this 


district  paid  $3,414  for  water  last  year,  an  average 
rate  of  about  $9  per  connection.  An  average  of 
fixture  rate  charges  paid  to  27  private  water  com- 
panies in  Connecticut  similar  in  character  to  this 
district  gave  the  following  rate  schedule  in  force 
prior  to  1918:  Single  family  or  faucet  $6  per 
year;  one  water  closet,  S4;  one  bath-tub,  $4;  two 
set-tubs,  $1.50;  sill-cock  or  use  of  hose,  $5;  each 
additional  closet,  $1.50  each  additional  bath-tub 
$2.  horse  or  cow.  $4.  Meter  rates  by  private 
water  companies  ranged  from  25  cents  to  40  cents 
a  thousand  gallons,  the  majority  of  the  companies 
charging  30  cents.  On  the  basis  of  these  figures, 
the  cost  by  fixture  rate  for  a  single  family  with 
1  water  closet,  1  bath-tub,  2  set-tubs  and  a  sill- 
cock  would  be  $20.50.  which  would  give  a  cost  per 
thousand  gallons  of  56.2  cents  if  the  consumption 
were  20  gallons  per  capita  per  day,  45  cents  if  25 
gallons  per  day,  37.4  cents  if  30  gallons  per  day, 
28.1  cents  if  40  gallons  and  22.6  cents  if  50  gal- 
lons. As  compared  with  a  meter  rate  of  30  cents, 
meter  rates  would  apparently  be  cheaper  for  any- 
thing less  than  about  38  gallons  per  capita  per 
day. 

In  the  district  studied,  48  premises  with  single 
faucets  and  accommodating  300  people,  had  an 
average  daily  consumption  of  8.8  gallons  per 
capita  per  day ;  of  which  48,  14  had  a  consumption 
of  (>  gallons  per  day  or  less  and  9  a  consumption 
of  12  gallons  or  over.  Houses  without  such  mod- 
ern conveniences  as  bath-tubs,  water-flushed 
toilets  and  set-tubs  with  running  water,  average 
about  9  gallons;  while  75  fully  plumbed  houses 
in  this  district  accommodating  312  people  used 
an  average  of  28.4  gallons  per  day. 

It  would  appear  from  this  analysis  that  the  cost 
of  metered  water  is  ordinarily  cheaper  to  the  con- 
sumer than  by  fixture  rates  and  he  is  thus  led  to 
more  lavish  use  ;  w  hile  on  the  other  hand  the  gen- 
eral installation  of  meters  tends  to  cut  down  waste 
of  water.  The  net  result  of  this  may  be  that, 
while  legitimate  household  use  of  water  seems  to 
be  increasing,  the  amount  pumped  or  drawn  from 
storage  reservoirs  is  only  slowly  affected. 

Mr.  Saville  concluded  his  paper  with  two  tables, 
one  showing  the  use  of  water  in  16  dwelling 
houses  in  Hartford  of  various  character  and  con- 
ditions of  plumbing,  and  the  other  giving  a  sum- 
mary of  the  use  of  water  in  661  premises  of  vari- 
ous kinds  housing  5,937  people  and  believed  to  be 
representative  of  average  conditions  in  Hartford. 
Of  the  1<)  residences  in  the  first  table,  the  assessed 
valuations  varied  from  $1,500  to  $45,000,  the  num- 
ber of  tank  closets  from  none  to  10  and  of  flush 
closets  from  none  to  7,  the  number  of  wash  basins 


Total  and  Attract  Consamptita  in  Various  Clanoi  of  Bouses 
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from  1  to  9,  of  bath-tubs  from  I  to  7,  of  set-tubs 
either  2  or  3,  of  shower  baths  from  none  to  7. 
The  occupants  varied  from  2  to  11.  The  gallons 
per  capita  per  day  varied  from  a  minimum  of  25 
to  a  maximum  of  133.  In  every  case  the  maximum 
figure  was  for  the  one  residence  assessed  at  $45,- 
000.  Omitting  this,  the  maximum  consumption 
was  88J  "t  gallons,  with  4  tank  closets,  no  flush 
closets,  4  wash  basins,  4  bath-tubs,  3  set-tubs  and 
no  shower  baths. 

The  second  table  divides  the  buildings  into 
apartment  houses,  six-tenement  houses,  three-ten- 
ement houses,  two-tenement  houses  and  single 
houses.  The  totals  and  averages  arranged  under 
these  several  classifications  were  shown  in  the 
table  on  the  preceding  page. 

All  these  premises  have  been  metered  for  a  num- 
ber of  years  and  it  is  reasonable  to  suppose  that 
the  use  of  water  in  them  has  become  stable. 


Water  Power  in  Alabama 

Nearly  half  of  the  state  of  Alabama  is  served 
with  electric  power  by  a  dam  on  the  Coosa  which 
generates  90,000  horsepower.  A  new  Coosa  dam 
is  being  constructed  and  also  one  at  Muscle 
Shoals,  the  former  of  which  will  ultimately  gen- 
erate 120,000  horsepower,  and  the  latter  is  being 
equipped  with  machinery  to  generate  300,000 
horsepower.  Thus  these  two  plants  will  add  more 
than  four  times  the  present  power  consumption, 
giving  a  total  of  over  500,000  horsepower. 

Altogether  there  is,  it  is  said,  more  than  1,000,- 
000  horsepower  available  for  development  in  Ala- 
bama, which  should  serve  as  a  great  stimulant  to 
the  expansion  of  present  industries  and  the  es- 
tablishment of  new  ones.  The  two  new  plants 
are  expected  to  be  in  actual  service  within  the 
next  two  years. 


852,000,000  Dam  and  Irrigation  Work 
in  India 

A  great  dam  and  a  series  of  high-level  canals 
on  both  sides  of  the  Indus  river  are  planned  to 
irrigate  approximately  5.000.000  acres  of  land  for 
food  and  cotton  growing.  The  dam  will  be  about 
one  mile  long  and  the  two  canals  will  supersede 
existing  ones  on  both  sides  of  the  river  There 
will  also  be  required  a  levee  105  miles  long  for 
flood  protection.  Plans  and  specifications  for  the 
whole  project  have  been  submitted  to  the  Gov- 
ernment  of  India  and  it  is  expected  that  they  will 
receive  the  sanction  of  the  secretary  of  state  so 
that  arrangements  for  work  can  be  begun  at  an 
early  date.  For  work  of  this  magnitude,  even  in 
a  country  where  labor  is  plentiful  and  cheap, 
American  types  of  construction  and  machinery 
wbich  are  unexcelled  in  the  World  should  find 
place  and  American  methods  may  justify  atten- 
tion of  interests  here  that  are  waiting  for  a  re- 
sumption of  construction  on  a  large  scale  in  this 
country. 
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Grouting  the  concrete  lining  to  fill  the 
voids  under  the  flanges  of  the  lining  rings, 
using  60  pounds  pressure. 


In  all  previous  construction  of  tunnels  with 
cast  iron  linings,  great  difficulty  has  been  experi- 
enced in  filling  the  concrete  around  the  under 
sides  of  the  projecting  inclined  webs  and  flanges. 
Concrete,  especially  when  fine  and  wet,  maintains 
a  horizontal  upper  surface  and  it  has  always 
proved  quite  impossible,  even  when  subjected  to 
considerable  pressure,  to  force  it  into  spaces  ele- 
vated above  the  inlet.  Voids  therefore  are  bound 
to  appear  in  the  triangular  spaces  under  the  in- 
clined webs  and  flanges  in  the  upper  segments 
that  project  into  the  concrete  lining. 

These  were,  of  course,  anticipated  and  inevi- 
tably occurred  throughout  the  17,500  linear  feet 
of  single  track  cast  iron  lined  tubes  of  the  East 
river  subways  at  uOth  street,  at  14th  street,  at 
Old  Slip  and  at  Whitehall  street,  where  the  1 :2:4 
concrete  made,  with  the  ;i;-inch  aggregate  and 
having  an  average  thickness  of  14  inches,  was 
placed  with  great  care'  and  rammed  or  spaded 
wherever  possible,  to  give  it  maximum  density. 

Although  the  clearances  were  sometimes  very 
small,  especially  where  there  was  any  irregularity 
of  alignment  causing  reduction  of  clearance  be- 
tween the  forms  and  the  edges  of  the  ribs  and 
flanges,  the  concrete  was  so  carefully  placed  that 
a  smooth,  dense  arch  soffit  was  secured  and  ef- 
ficient measures  were  taken  to  locate  and  fill  all 
of  the  small  voids  near  the  extrados  of  the  arch. 

•1'nrt  I.  Mixing  anil  Transporting  Coi.crete.  was  pub* 
IMii-il  September  lx.  ami  part  II.  Bm*I  Forma.  Travelers 
anil  CcimrrllriK.  wax  \  ubli*he<l  November  13. 
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The  cast  iron 
lining  rings 
were  assembled 
with  key  panels 
and  plate  pan- 
els alternately 
at  the  crown. 
The  former  ar- 
rangement was 
such  that  there 
were  always  in 
each  ring  three 
.segments  with 
voids  under  the 
upper  flanges, 
thus  necessitat- 
ing the  drilling 
of  three  grout 
holes.  In  the 
plate  arrange- 
ment  there 
were  only  two 

inevitable  voids 

and  only  two 
grout  holes 
were  therefore 
always  neces- 
sary, and  were 
made  singly  or 
in  pairs  according  to  the  methods  employed. 
Alter  the  forms  were  stripped,  the  smooth  and 

uniform  surface.-,  of  the  concrete  were  everywhere 

carefully  examined  and  sounded  to  detect  any  hol- 
low or  unsound  places,  and  where  these  were  \is- 
ible,  the  defective  portions  of  concrete  were  cut 
out  and  replaced.  Where  they  were  not  visible 
but  were  indicated  by  tapping  or  other  methods, 
holes  were  drilled  and  as  much  grout  was  forced 
in  under  pressure  as  could  be  received. 

In  some  cases  provisions  were  made  for  mark- 
ing through  the  forms,  on  the  fresh  concrete,  the 
location  of  ribs  and  flanges  situated  so  as  to  ob- 
struct the  concrete  and  probably  cause  voids.  In 
other  cases  where  this  was  not  practicable,  aftet 
the  forms  were  stripped,  measurements  were  made 
from  fixed  points  to  locate  such  places  and  the) 
were  marked  and  all  of  them  were  drilled  to  per- 
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mit  the  insertion  of  the  grout  tubes. 

drout.  made  with  neat  cement  mixed  by  hand 
and  hand  pumped,  was  mixed  to  a  soupy  consis- 
tency in  machines  of  the  pneumatic  and  paddle- 
wheel  types,  and  forced  under  about  <«0  pounds 
pressure  into  the  cav  ities  in  the  lining  which  on 

the  average  required  about  I  v4  baji>  ol  cement  pei 

linear  loot  of  tunnel. 

At  some  of  the  point-,  located  tor  grouting,  as 
in  the  00th  street  tunnel,  a  single  2-inch  hole  was 
made  through  the  concrete  lining  b\  a  jackham- 
mer  drill  operated  by  compressed  air.  and  in  it  a 
steel  nipple  was  inserted  and  tightly  calked  with 
oakum.  To  this  nipple  there  was  connected  a 
sleeve  with  a  short  length  of  4-inch  pipe  termi- 
nating in  a  V  with  one  branch  reduced  to  receive 
a  inch  vent  pipe  and  stop  cock,  and  the  othei 
connected  to  a  z-mch  coupling  that  later  received 
the  grout  pre-sure  pipe.  In  other  places,  com- 
prising a  large  proportion  of  the  work,  two  holes 
were  drilled  into  each  cavity,  one  used  for  filling 
and  the  other  for  venting  and  thus  dispensing 
with  the  Y  fittings. 

After  a  sufficient  number  of  these  connections 
had  been  set,  the  grouting  K;,nls  of  five  men  in- 
jected uroul  under  pressure  into  each  cavity  and 
when  it  would  receive  no  more  grout,  closed  the 
calves  so  as  tO  maintain  the  pressure;  when  the 
yrout  pipe  was  removed,  connected  to  another 
nipple  and  so  on.  until  all  had  been  served  at  the 
rate  of  about  100  linear  feet  of  tunnel  in  two  or 
three  days,  Usually  one  grouting  sufficed,  but  in 
some  cases  the  cavities  were  grouted  a  second 
lime. 

In  most  cases  the  ^rout  was  mixed  by  hand  and 
was  forced  into  the  lining  by  hand  pumps.  In 
Other  eases,  it  was  mixed  under  high  pressure  in 
Caniff  grout  tanks  provided  with  air  from  a 
Westinghousc  compressor,  the  plant  being  on 
Kast  'i0th  street.  In  this  case  the  tanks  were 
cros>. connected  so  that  they  could  be  used  inde- 
pendent!) or  in  combination,  and  so  that  one 
would  afford  a  reserve,  permitting  the  other  to 
be  put  out  of  service  without  stopping  the  work. 
The  Ransotne-Caniff  grout  mixer  and  placer  was 
also  used  in  the  Montague  street  tunnel. 

Uails  were  laid  on  the  lower  benches  of  the 
duct  banks,  making  a  track  of  about  12-feet  gage 
on  which  there  were  installed  small  wooden 
gantry  travelers  mounted  on  four  wheels 
giving  full  horizontal  clearance  and  about  8 
vertical  feet  clearance  for  cars  and  .locomo- 
tives under  them.  The  traveler  caps  car- 
ried horizontal  platforms  at  about  the  springing 
line.  Some  of  these  travelers  were  used  merely 
for  working  platforms  ior  drilling  the  holes  and 
inserting  the  grouting  nipples,  and  others  were 
used  tor  the  grouting  gangs  and  their  equipment. 

The  tunnel  lining  was  executed  under  the  direc- 
tion of  l>.  I..  Turner,  chief  engineer,  Robert  Ridg- 
w  av ,  engineer  of  subw  ay  construction,  and  of  C. 
M  Holland  and  t'.  I).  Drew,  successively  in 
charge  of  the  Tunnel  Division  All  of  the  dif-. 
ferent  contracts  here  mentioned  were  awarded 
to  Patrick  MrGovern  <Sc  C  ompany  and  to  Booth 
&  I'linn,  l.td. 
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Delaware  State  Highway  Department  IF 


Organization  of  department;  division  into  bureaus  of  survey,  design,  construc- 
tion, maintenance,  general  office,  and  economics,  working  force  and  equipment. 


The  Highway  Department  of  the  State  of  Dela- 
ware which,  as  stated  in  the  previous  article,  was 
created  in  101 T.  consists  of  the  Governor,  John  G. 
Townsend,  chairman,  and  four  other  members. 
The  principal  officers  are  Charles  M.  Upham,  chief 
engineer,  and  George  W.  Francis,  secretary,  and 
a  staff  at  present  consisting  of  about  seventy  per- 
sons at  headquarters  in  Dover  and,  most  of  them, 
located  throughout  the  state.  The  secretary  is 
officially  in  charge  of  auditing  the  finances  of  the 
department  and,  with  the  chief  engineer  who  is 
the  administrative  head  of  the  department,  is 
directly  responsible  to  the  State  Highway  Depart- 
ment and  through  it  to  the  General  Assembly  and 
the  people  of  the  state.  The  department  is  divided 
into  seven  bureaus,  each  in  charge  of  a  division 
engineer  acting  under  the  direction  of  the  chief 
engineer  or  of  principal  assistant  engineer  Samuel 
Knopf. 

The  Bureau  of  Surreys  in  charge  of  Arnold 
Richardson,  assistant  engineer,  has  two  or  more 
survey  parties  in  the  field  as  required,  with  neces- 
sary draftsmen  and  clerks  in  the  general  office. 

The  Bureau  of  Design  in  charge  of  assistant 
engineer  C.  X.  Conner  makes  the  plans  and  esti- 
mates for  new  construction,  including  drainage. 
Plans  are  laid  out  according  to  the  latest  methods 
adopted  In  Federal  Government  and  closely  fellow 


analyze  any  job  long  after  it  has  been  completed. 
These  post  mortem  charts  give  the  length  of  slabs, 
the  date  laid,  maximum  and  minimum  temperatures, 
location  of  joints  and  cracks,  kinds  and  proportion 
of  all  materials  entering  into  the  slab,  condition 
of  sub-grade,  and  direction  of  mixer.  All  addi- 
tional cracks,  as  they  develop  from  year  to  year, 
arc  put  on  these  charts,  showing  a  comparison  of 
slabs  with  and  without  reinforcement,  number  of 
cracks  in  certain  slabs  against  number  of  cracks 
in  slabs  of  various  lengths,  and  comparison  of 
slabs  with  and  without  lime.  There  are  charts 
showing  different  contracts  but  using  the  same  kind 
of  materials,  same  proportions  and  sub-grade  con- 
dition and  the  same  length  of  slab,  which  arc 
observed  for  a  period  extending  over  fifteen  or 
twenty  days,  ft  is  found  that,  regardless  of  the 
length  of  slabs,  the  number  of  cracks  will  follow 
in  close  proportion,  depending  on  the  maximum 
and  minimum  ranges  of  temperature  during  the 
period.  Construction  charts  graphically  illustrate 
the  entire  job  with  a  legend  of  just  what  materials 
entered  into  the  contract.  Experimental  charts 
define  movement  of  slabs  that  have  been  measured 
monthly  by  a  Bureau  of  Standards  man,  and  the 
variations  recorded.  Other  charts  show  the  use 
of  lime  and  concrete".  Considerable  study  has  been 
expended  along  this  line  for  the  development  of  a 
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their  standards,  the  one  exception  being  design  of 
bridges  and  culverts,  which,  on  account  of  the 
smallness  of  the  state,  all  are  given  individual 
designs. 

There  are  maintained  complete  record  charts  of 
each   finished   road,  which  make  it  possible  to 
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better  concrete. 

There  is  at  present  a  force  of  nine  resident  engi- 
neers, each  of  them  supervising  from  one  to  six 
contracts  with  from  one  to  four  inspectors,  many 
of  them  technical  graduates  selected  with  great 
care  and  encouraged  to  make  their  best  efforts  by 
being  promoted,  as  rapidly  as  their  merits  justify 
it,  to  positions  of  resident  engineers. 
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The  Bureau  <>f  Maintenance  is  in  charge  of 
assistant  engineer  Klmer  \  .  C'ushman,  who  is  also 
in  charge  of  the  Federal  Aid  Equipment. 

Kach  road  is  identified  by  a  route  number  and 
is  divided  into  1-mile  sections. 

All  of  the  work  is  accounted  for  under  specific 
headings  such  as  roadway  metal,  shoulders,  road- 
side and  guard  rails,  ditches  and  drains,  bridges 
and  culverts,  materials,  sundries  and  supplies,  cost 
per  mile,  cost  per  square  yard.  etc..  and  an  accurate 
record  is  kept  of  the  different  items,  including  the 
plan  and  profile  map.  date  and  descriptions  of 
operations. 

The  Genera!  office  Bureau  in  charge  of  assistant 
engineer  I  Paul  Jones,  preserves  all  of  the  records 
and  accounts,  complete  summaries  of  which  arc 
always  instanlh  available.  Minute  histories  of 
every  contract,  including  classified  costs,  are  kept 
in  a  ledger  and  all  available  data  are  kept  {Misted  tip 
for  the  most  convenient  reference.  This  is  done 
so  thoroughly  and  promptly  that  the  condition  of 
cverv  contract  for  the  previous  day  is  always  known 
in  the  main  ollice. 

The  Bureau  of  Testing,  in  charge  of  assistant 
engineer  < >.  W.  Hutchinson,  is  equipped  with  a 
laboratory  and  inspectors  that  have  charge  of  test- 
ing all  materials  used  in  road  construction.  It 
passes  on  the  quality  of  all  ma'erials  purchased  or 
used,  and  conducts  researches  and  c.\|>eriments.  All 
.if  the  ingudicnts.  concrete,  water,  sand,  stone,  lime 
and  cement  are  required  to  conform  to  the  best 
standards  and  are  thoroughly  tested  for  chemical 
and  mechanical  results.  The  cement  is  subjected 
to  compression  and  boiling  tests,  and  comparative 
tests  are  made  of  road  concrete  taken  from  the 
structure  and  of  those  made  at  the  laboratory. 

The  Bureau  of  l:.ci<nomics  is  in  charge  of  assistant 
engineer  U  .  W.  Mack,  who  is  also  in  charge  of 
the  Department  of  Right  of  Way  and  of  Informa- 
tion. This  bureau  provides  lectures  illustrated  with 
stere  pticon  slides,  showing  improved  roads  and 
o|>eraiions:  furnishes  information  published  in  the 
roarl  bulletin  of  the  Delaware  Automobile  Associa- 
te n  giving  the  state  of  progress  of  different  sec- 
lions  of  road  work,  resurfacing  and  the  like  in 
Delaware  and  in  contiguous  parts  of  Pennsylvania 
and  Maryland,  with  information  concerning-  de- 
tours, closed  roads,  and  the  like.  It  has  also  pre- 
pared a  public  exhibition  of  road  models,  includ- 
ing a  display  of  all  tests  now  used  in  the  depart- 
ment. 

PO-T    MORTEM  REruBPS 

'I  he  Delaware  Slate  Highway  Department  was 
the  pioneer  in  dev  ising  and  using  what  is  called  the 
"post  mortem  record.'*  by  which  is  maintained  an 
up  t  -date  complete  detailed  history  and  chart  by 
which  every  job  can  be  analyzed  at  any  time. 
Among  the  data  recorded  are  the  genera!  date  of 
the  work,  and  length  of  each  slab  laid,  the  number 
of  cracks  and  their  location,  the  kinds  of  materials 
used,  the  proportions  oi  materials,  the  conditions 
of  sub  grades,  weather  conditions,  maximum  and 
minimum  temperatures,  use  of  hydrnted  lime,  use 
of  reinforcement,  operation  of  mixer,  and  the  name 
f  f  inspector. 

It  is  thus  possible,  after  completion  of  a  job.  to 
deic-t  and  rnahze  faults,  while  no  method  has  Ix'en 


discovered  for  the  complete  prevention  of  cracks  in 
long  monolithic  concrete.  .V*  per  cent  of  them  can 
be  eliminated  by  good  materials  and  good  work- 
manship, and  none  need  occur  in  slabs  less  than 
I  no  feet  long.  The  longest  slab  on  record  without 
a  crack  is  :no  feet. 

FWK'i:    AMI  EQUIPMENT 

It  is  the  policy  of  the  department  to  co-ordinate 
with  technical  training  institutions  and  to  make  the 
qualifications  for  members  of  the  engineering  staff 
more  exacting  as  the  standard  of  highway  engi- 
neering is  develo|>ed.  Definite  training  of  a  high 
grade  is  now  required  of  all  employees  except 
laborers,  and  a  system  has  been  inaugurated  for 
the  employment  during  the  summer  of  students 
socializing  in  highway  engineering  at  Delaware 
College.  Great  pains  are  taken  to  promote  personal 
ambition  and  zeal  and  esf>rit  de  corf>.i  among  the 
staff  by  official  encouragement,  recognition  and 
assistance.  Staff  banquets  are  held  four  times  a 
year  and  there  are  weekly  social  gatherings. 

During  the  summer  of  1!»;'0  the  average  force 
consisted  of  nine  resident  engineers,  one  hundred 
inspectors,  and  one  motorcycle  policeman  for  every 
live  to  ten  miles  of  improved  road;  and  also,  at 
headquarters,  a  draftsman  and  six  stenographers 
and  clerks. 

The  mechanical  equipment  included  1  two-pas- 
senger and  ->o  live  passenger  automobiles;  :i<  auto- 
mobile trucks  of  ->-u>n  cajacity.  M  of  them  having 
hand-dump  bodies,  and  all  but  three  l>eing  equipped 
with  solid  tires;  three  IV  h.p.  Holt  tractors;  one 
W  arren  Brothers  No.  <l  [Mirtable  asphalt  plant ;  one 
i-bag  Kansome  building  concrete  mixer;  one  stiff- 
leg  wooden  derrick  and  hoisting  engine;  one  loco- 
motive crane  for  unloading,  and  one  gasoline 
operated  trench  digger  for  drainage  work. 

For  the  operation  of  this  equipment  there  was 
maintained  a  force  consisting  of  ti  foremen  and 
about  is  men  distributed  at  convenient  localities 
throughout  the  state  to  give  immediate  attention  to 
necessary  repairs  and  maintenance,  all  new  con- 
struction work  being  executed  by  contract.  It  is 
intended  to  install  as  soon  as  practicable  sand  and 
stone  storage  at  five  different  points  and  to  build 
a  garage  and  repair  plant  provided  with  an  adequate 
force  of  competent  mechanics. 

DEPARTMENT  FUNKS 

The  regular  funds  for  the  maintenance  of  the 
department  are  derived  from  automobile  registra- 
tion fees  and  licenses  and  from  the  excess  state  in- 
come tax  revenue  over  S'.'jO.moo.  The  rapid  in- 
crease in  the  number  of  automobiles  owned  and 
operated  in  the  state  have  proportionately  increased 
the  road  income  from  S:i."»,ii7-.'  in  PM4  to  $t>S(!,3.T2 
in  ]'.'1!>  and  $:!•>:. i;:u  in  the  first  six  months  of 
pf.'o.  This  revenue  must  provide  for  the  main- 
tenance of  roads,  for  the  maintenance  of  the  high- 
way department  organization  and  for  the  fixed 
charges  on  the  bonds  issued.  An  income  of  approxi- 
mately .<i;n,oon  ,,er  year  is  available  from  the  in- 
c<  nie  tax.  C  onstruction  is  provided  for  by  40- 
year  sinking  fund  bonds,  of  which  $1 ,100.000  have 
already  been  issued.  During  U»l!»  there  was  avail- 
able from  state  money  $1  .."iOO.ono  and  an  equal  sum 
was  contributed  bv  Genera!  T.  C  oleman  du  Pont, 
making  a  lotal  of  $:s,ooo.ono.    The  present  organi- 
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nation  has  facilities  for  executing  about  $5,000,000 
worth  of  work  per  year. 


Excavating  and  Loading  Beyond  the 
Reach  of  a  Ditcher  Machine 

An  excavation  18  feet  deep  for  the  bridge  ap- 
proach of  a  logging  track  near  Shclton,  Wash., 
was  made  with  an  American  road  builder  and 
ditcher  and  a  small  drag-line  machine. 

The  ditcher  first  made  a  cut  10  feet  below  the 
rails  of  its  own  track  and  dumped  the  material 
in  cars  on  a  bank  24  feet  above  its  track.  These 
dimensions  of  digging  and  lifting  reached  the 
maximum' capacity  of  the  machine. 

Special  provision  was  therefore  necessary  to 
dispose  of  the  spoil  for  the  second  cut  of  6  feet. 
This  was  provided  by  building  on  the  bottom  of 
the  trench  cribbing  &  feet  high,  made  of  old  rail- 
road tics.  Five  cribs  were  built,  and  sectional 
tracks  laid  on  them  on  which  the  ditcher  machine 
was  operated  with  plenty  of  reach  to  excavate 
6  feet  below  the  base  of  the  cribs  and  still  to 
dump  into  the  spoil  cars  on  the  top  of  the  bank. 

While  the  spoil  cars  were  being  dumped  the 
cribs  were  shifted  ahead,  all  of  the  ties  for  one 
crib  being  handled  in  two  bundles  by  the  exca- 
vator itself.  The  spoil  cars  were  returned  and 
the  cribs  and  track  shifted  with  an  interruption 
to  excavation  of  only  fifteen  minutes.  The  cribs 
were  spaced  3  feet  apart  in  the  clear  and  the  bed 
of  each  crib  was  leveled  by  four  men  who  pre- 
pared and  built  the  cribs  with  great  rapidity. 

The  material  handled  consisted  of  6  feet  of 
loose  top  soil  overlaying  10  feet  of  hardpan  that, 
for  the  second  movement  of  the  ditcher,  had  to 
be  blasted. 

The  spoil  was  loaded  into  6-yard  hand  dump 
cars  and  deposited  in  a  fill  2,000  feet  long  at  the 
opposite  end  of  the  bridge.  The  machine  exca- 
vated 450  yards  daily  for  21  days,  loading  a  train 
of  six  7-yard  cars  with  84  passes  of  the  dipper 
in  eight  minutes.  The  2  feet  of  sandstone  in  the 
bottom  of  the  trenches  was  drilled,  blasted  and 
removed  by  the  drag-line  scraper  bucket  that,  on 
account  of  obstructions,  handled  it  twice  and  at 
a  speed  only  one-fifth  that  of  the  ditcher  machine. 

Replacing  Bridge  Truss  Bearings  in 
Service 

The  5 14  by  7^-foot  by  12-inch  base  plates  un- 
der the  truss  shoes  of  the  Wabash  Railroad 
bridge  across  the  Mississippi  river  at  St.  Charles, 
Mo.,  were  recently  replaced  by  grillages  of  12- 
inch  I-beams  without  interrupting  the  service  of 
the  bridge. 

Kach  of  the  two  cast-iron  base  plates  at  one 
end  of  the  300-foot  span  rested  on  an  8x  8-foot 
masonry  shaft  30  feet  high  on  top  of  a  masonry 
pier  about  70  feet  high  above  rock  bottom.  As 
there  was  no  room  for  lifting  apparatus  or  clear- 
ance for  removal  of  the  plates  on  the  tops  of  the 
shafts,  and  as  the  elevation  was  so  great  as  to 
make  the  construction  of  ordinary  falsework 
costly,  a  special  lifting  harness  and  jacking  plat- 


form were  devised  that  saved  time  and  money  and 
enabled  the  work  to  be  safely  accomplished  in  a 
simple  manner. 

In  planes  parallel  to  the  bridge  axis,  sets  of 
four  12  x  12-inch  vertical  wooden  posts  were 
placed  on  each  side  of  each  of  the  masonry  shafts, 
capped  with  12  x  14-inch  timbers  flush  with  the 
top  of  the  masonry,  and  connected  together  by 
transverse  timbers,  thus  virtually  forming  false- 
work towers  enclosing  the  masonry  shafts. 

On  the  12  x  14-inch  caps,  eight  100-ton  hy- 
draulic jacks  were  set  to  support,  for  each  truss, 
the  ends  of  a  pair  of  24-inch  transverse  I-beams 
clearing  the  inclined  end  posts  and  carrying  pairs 
of  12-tnch  longitudinal  channels  with  %-inch 
hanger  plates  bolted  to  them  and  bored  at  the 
lower  ends  to  engage  pilot  nuts  screwed  to  the 
ends  of  the  end  lower  chord  pins. 

With  this  apparatus  the  200-ton  span  was 
raised  sufficiently  to  permit  the  longitudinal  with- 
drawal of  the  old  base  plates,  which  were  jacked 
out  onto  a  suspended  platform,  after  which  the 
new  grillages  were  rolled  in  from  this  suspended 
platform.  The  work  was  done  by  the  Kansas 
City  Bridge  Co. 


Six  Million  Dollar  Canadian  Pier 

A  $4,500,000  contract  has  been  awarded  for 
part  of  the  construction  of  the  Ballantyne  pier  on 
Burrard  Inlet  at  Vancouver  Harbor,  B.  C.  The 
pier,  which  will  probably  be  completed  within 
two  years,  will  be  1,206  feet  long  and  341  fe«t 
wide  with  four  500  x  110-foot  two-story  steel 
sheds.  The  reinforced  concrete  pier  will  be  sup- 
ported on  7-foot  cylindrical  piers  sunk  to  rock 
bottom  and  extending  to  a  height  of  45  feet  above 
low  tide.  It  will  have  double  tracks  on  the  outer 
edges  and  four  tracks  through  the  center,  and 
will  be  equipped  with  improved  heat  and  light 
and  mechanical  apparatus,  such  as  unloading 
cranes,  cargo  chutes,  elevator  and  esculators.  It 
will  have  capacity  for  loading  and  unloading  four 
large  vessels  simultaneously. 


Coaling  a  Drag-Line  Excavator 

A  Class  24  Bucyrus  drag-line  excavator  used  by 
the  Gail  &  Regan  Company,  Chicago,  contractors 
for  excavating  a  12-mile  channel  in  Cottonwood 
Creek,  Kan.,  was  advantageously  coaled  by  lifting 
the  truck  body  filled  with  coal  from  the  running 
gear  by  means  of  two  chain  slings  attached  to  the 
boom  of  the  drag-line  machine,  which  hoisted  it, 
rested  the  rear  end  of  the  body  on  the  bunker  and 
elevated  it  until  the  coal  was  dumped  into  the 
bunker,  then  returned  the  body  to  the  truck 
frame;  all  in  5  minutes,  as  compared  with  about 
30  minutes  required  for  ordinary  unloading. 


Installing  a  Steam  Shovel  in  a.  Deep 
Quarry 

A  14-B  Bucyrus  steam  shovel  owned  by  the 
Wauwatosa  Stone  Company  of  Milwaukee  was 
recently  installed  in  their  quarry  by  lowering  it 
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in  sections  from  the  top  of  .the  vertical  quarry 
face  75  feet  high. 

A  pair  of  vertical  shear  legs  equipped  with 
heavy  tackle  was  erected  at  the  top  of  the  quarry 
face  and  first  lowered  the  11,800-pound  shovel 
hase  and  set  it  in  position  ready  to  receive  the 
revolving  frame.  The  ventilator  was  taken  from 
the  frame  and  the  hook  of  the  hoisting  tackle  was 
lowered  through  the  frame  and  fastened  to  the 
lower  part.  The  frame  was  hoisted  by  mule 
power  and  the  shear  leg  back  stays  were  slacked 
off  until  the  top  of  the  shears  overhung  the 
quarry  face  and  the  19,800-pound  frame  was  low- 
ered to  position  on  its  base.  The  time  required 
for  erecting  the  shear  legs  and  lowering  the 
shovel  was  about  two  days. 


More  New  Piers  for  New  York 

The  Cunard  Steamship  Line  has  announced 
preparation  of  plans  for  the  erection  of  eight 
1, 000-fool  piers  and  one  smaller  pier  at  Wee- 
hawken.  They  will  cost  about  $30,000,000.  Their 
frontage,  which  has  already  been  secured,  is  at 
present  obstructed  by  a  number  of  sunken 
wrecks.  The  first  step  will,  therefore,  be  the  re- 
moval of  these  obstacles  and  dredging  to  give 
proper  deep  water  facilities. 

Dock  Commissioner  Murray  Hulbert  has  an- 
nounced a  municipal  project  for  the  construction 
of  three  docks  350  feet  wide  and  from  700  feet 
to  1,000  feet  long  at  Owl's  Head  Bay,  Bay  Ridge. 
They  will  be  equipped  with  modern  apparatus  for 
cargo  handling.  The  New  York  and  New  Jersey 
Port  Commission  has  completed  its  report,  in- 
cluding plans  for  extensive  Staten  Island  and 
East  river  improvements. 


It  is  authoritatively  reported  that  in  July  the 
cost  of  production  of  lumber  in  large  representa- 
tive mills  varied  from  $30  to  $32  per  thousand, 
showing  an  increase  of  more  than  20  per  cent  in 
the  last  year. 


It  is  officially  reported  at  the  hearings  of  the 
I'nited  States  Senate  Committee  on  reconstruc- 
tion that  the  cost  of  construction  work  in  Cleve- 
land has  advanced  167  per  cent  in  the  last  five 
years. 


Work  on  the  Three-States  Road  Started 

Wo^k  has  been  started  on  what  is  known  as  the 
Three-States  road,  which  is  the  name  given  to  a 
highway  leading  from  Mountain  Rest,  S.  C,  to 
Highlands,  N.  C,  which  latter  is  said  to  be  the 
highest  incorporated  town  east  of  the  Mississippi, 
being  3.820  feet  above  sea-level.  This  road  is 
about  20  miles  long,  and  will  be  confined  to  the 
Nantahal  National  Forest  and  will  pass  through 
parts  of  North  Carolina,  Georgia  and  South  Caro- 
lina. The  cost  is  estimated  at  $220,000,  which 
will  be  paid  partly  by  the  United  States  Forest 
Service,  partly  by  Macon  county,  N.  C.  and  partly 
by  Oconee  county,  S.  C. 


New  Jersey  Koadwork  Stopped  by 
Injunction 

The  million  dollar  road  construction  program  in 
F.ssex  County,  N.  J.,  has  been  stopped  by  a  tem- 
porary injunction  granted  October  29  to  give  op- 
portunity to  review  the  board's  awards  of  con- 
tracts. All  the  contracts  let  are  affected  by  this 
injunction  except  one  contract  which  is  now  near- 
ing  completion.  This  however  will  not  prevent 
the  municipalities  in  the  county  from  going  for- 
ward with  preliminary  steps  now  under  way,  such 
as  the  preparation  of  cost  sharing  agreements, 
-citing  of  curbs  and  making  connections  with 
sewers  and  other  public  utilities  in  the  streets 
to  be  paved. 

The  counsel  for  the  Chamber  of  Commerce  of 
Newark  who  asked  for  the  writ,  advanced  eight 
specific  reasons  but  the  writ  was  granted  on  the 
first  alone,  this  being  that  the  freeholders  of  the 
county  wire  required  by  law  to  provide  the  funds 
for  financing  any  improvement  before  they  let  the 
contract  for  it.  and  the  court  held  that  until  the 
bonds  actually  are  marketed  the  county  cannot 
tell  whether  or  not  it  has  made  an  appropriation 
sufficient  to  meet  the  cost  of  the  improvement, 
and  thai  a>  the  bonds  have  not  yet  been  marketed 
for  Ibis  work,  the  contracts  cannot  be  let  legally. 
The  court  believes  that  it  was  the  intention  of 
the  law  makers  to  provide  that  the  actual  money 
should  be  in  the  county  treasury  before  the  con- 
tracts w  ere  let. 


Pumping  Eliminates  Sheet  Piles 

The  construction  a  year  ago  of  the  $1,500,000 
Ambassador  Hotel  Annex.  Atlantic  City,  involved 
a  150  x  300-foot  excavation  18  to  24  feet  deep 
through  wet  sand  near  the  shore  line  of  the  At- 
lantic ocean,  ground  water  being  encountered 
about  10  feet  below  the  surface  of  the  ground. 

The  obvious  method  of  holding  up  the  sides  and 
excluding  the  water  by  steel  sheet  piling  was  re- 
placed by  a  system  of  sub-surface  drainage,  main- 
tained during  the  construction  work  and  for  a 
very  short  period  in  advance,  that  kept  the  ex- 
cavation dry  and  made  the  sand  itself  so  dense 
and  firm  that  it  stood  well  with  vertical  faces 
without  sheeting  or  bracing. 

The  site  was  enclosed  by  a  4-inch  pipe  line  2 
feet  below  the  surface  of  the  ground,  in  which 
were  inserted  2-inch  nipples  and  tecs  4  feet  apart, 
connected  by  steam  hose  to  20-foot  lengths  of  2- 
ineh  pipe  terminating  in  6-foot  well  points  driven 
and  jetted  down  below  the  bottom  of  the  future 
excavation. 

The  4-inch  pumping  main  was  divided  into  in- 
dependent sections  by  shut-off  valves  so  that  suc- 
tion could  be  concentrated  on  any  portion  of  it. 
It  was  operated  by  four  triplex  pumps  that  were 
kept  running  until  the  sub-structure  walls  and 
floors  were  built  and  waterproofed  and  a  perma- 
nent drainage  system  of  6-inch  pipes  in  graveled 
trenches  were  laid  and  connected  to  a  sump.  The 
Thompson- Starrett  Company  was  the  general 
contractor. 
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Immigration  Notes 

In  a  recent  article  in  the  "Brooklyn  Eagle," 
the  probable  number  of  immigrants  for  the  next 
\ear.  1921,  is  estimated  at  2.000.000.  about  90  per 
cent  of  which  will  enter  through  Kllis  Island. 
Commissioner  Wallis,  in  charge  there,  is  quoted 
as  saying  that  he  prefers  to  refuse  admittance  to 
nine  hundred  and  ninety-nine  worthy  immigrants 
rather  than  take  the  chance  of  admitting  one  un- 
worthy immigrant.  His  slogan  being:  "When 
in  doubt,  deport." 

The  country  needs  almost  unlimited  numbers 
of  efficient  skilled  and  unskilled  laborers  who  are 
willing  to  be  Americanized  and  give  honest  re- 
liable services.  W  e  do  not  need  soap-box  orators, 
radicals  or  people  coming  here  with  the  purpose 
of  getting  the  highest  possible  pay  for  the  small- 
est possible  services.  It  is  estimated  that,  ex- 
cluding women,  children,  old  people,  and  other 
non-workers,  only  one-third  of  the  immigrants 
now  arriving  are  "workers  with  hands." 

The  greatest  attention  should  be  paid  to  the 
health  ami  character  of  immigrants  so  as  to  ex- 
clude diseased,  defective  and  vicious,  particularly 
Bolshevists  and  I.  W.  W.'s.  It  is  reported  tha't 
fully  8,000.000  Germans  are  anxious  to  immigrate 
to  the  I'nited  States  as  soon  as  they  will  be  per- 
mitted to  enter. 

There  is  a  strong  demand  for  desirable  immi- 
grants for  farm  work  in  the  Northwest  and  the 
governors  of  Minnesota.  Wisconsin  and  North 
Dakota  invite  them  to  come,  and  offer  induce- 
ments to  them,  Wisconsin  has  a  fund  of  $25,000 
per  year  to  assist  immigrants  and  Minnesota  has 
half  a  million  acres  of  land  open  for  homestead 
cntrv  and  nearly  two  million  acres  of  unsold  state 
land  suitable  for  farming  and  vegetable  growing 
at  a  minimum  price  of  $5  per  acre,  payable  15  per 
cent  down  and  the  balance  within  forty  years. 

During  1919  the  proportion  of  African  negroes 
among  the  immigrants  was  seven  times  as  large 
as  that  of  Mexicans  and  eighteen  times  as  large 
as  in  1913. 

The  proportion  of  immigrants  from  South  Eu- 
rope has  decreased  and  that  from  Great  Britain 
and  France  has  increased  about  four  times. 

During  the  week  ending  October  31,  26,832  im- 
migrants arrived  in  New  York. 

The  authorities  at  Ellis  Island  have  received 
numerous  letters  from  different  parts  of  the 
Cnitcd  States  inviting  immigrants  to  come  there 
a1  wages  as  high  in  some  cases  as  $8  per  day, 
which  were  offered  for  a  hundred  coal  miners  at 
Valesai.  Ohio. 


LABOR  NOTES 

The  Bureau  of  Labor  Statistics,  United  States 
Department  of  Labor,  reports  that  on  August  31, 
the  prevailing  rate  of  hourly  pay  for  union  car- 
penters varied  from  $.75  in  Memphis,  Reading 
and  Savannah  to  $1.25  in  Cleveland,  Pittsburgh, 
and  St.  Louis.   For  cement  finishers  from  $.75  in 
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Memphis.  Reading  and  St.  Joseph  to  $1.25  in 
Cleveland  and  St.  Louis,  For  electricians  $.75  in 
Ixtuisville  to  $1.25  in  Chicago,  Omaha,  Philadel- 
phia and  St.  Louis.  For  hod  carriers  from  $.40  in 
Atlanta  to  $1.10  in  Philadelphia  For  laborers  $.40 
in  Atlanta  and  l-ouisville  to  $1  in  Chicago  and 
Detroit.  For  lathers  $.30  in  St.  Joseph  to  $1.25. 
For  painters  $.75  in  Louisville,  Reading  and  At- 
lanta to  $1.25  in  Chicago  and  St.  Louis.  Plas- 
terers from  $1  in  six  cities  to  $1.37^5  in  St.  Louis. 
For  plasterers'  tenders  from  $.45  in  Erie  to  $1.25 
in  Detroit.  For  bricklayers  from  $1  in  Buffalo 
to  $1.30  in  Pittsburgh.  For  elevator  constructors 
from  $.70  in  Erie  to  $1.75  in  four  cities.  For 
gas-fitters  from  $.70  in  Grand  Rapids  to  $1.25  in 
five  cities.  For  hoisting  engineers  from  $.60  in 
St.  Joseph  to  $75  per  week  in  l)etroit.  For  marble 
cutters  from  $.65  in  Indianapolis  to  $1.30  in  Phil- 
adelphia. Marble  setters  $.81  in  Grand  Rapids  to 
$1.50  in  Buffalo.  Masons  from  $.90  in  Cincinnati 
to  $1.30  in  Philadelphia.  Plumbers  from  $1  in  ten 
cities  to  $1.25  in  six  cities.  Roofers  from  $.40  in 
Memphis  to  $1.20  in  Chicago  and  Reading.  Steam- 
fitters  from  $1  in  ten  cities  to  $1.25  in  eight  cities. 
Stone  cutters  from  $1  in  fourteen  cities  to  $1.2S 
in  four  cities.  Structural  iron  workers  from  $.65 
in  Grand  Rapids  to  $1.25  in  eleven  cities.  Tile 
setters  from  $.90  in  Grand  Rapids  to  $1.35  in 
Buffalo. 

In  the  last  of  October  cuts  of  15  to  20  per  cent 
in  the  pay  of  the  employees  of  textile  mills  in 
several  places  in  New  England  were  announced 
and  it  was  stated  that  the  Fall  River  mills  were 
running  at  only  40  per  cent  capacity.  It  is  ex- 
pected that  there  will  be  a  general  wage  re- 
duction through  the  entire  textile  industry  in 
New  England.  This  will  probably  result  in  con- 
siderable unemployment  and  should  increase  the 
supply  of  labor  and  mechanics  for  other  pursuits. 


Report  on  Strikes 

The  Bureau  of  Statistics  of  the  United  States 
Department  of  Labor  published  a  record  of  the 
strikes  reported  for  the  first  six  months  of  1919 
and  1920  which  are,  respectively,  1,544  and  1313, 
thus  showing  an  increase  of  17  per  cent  over  last 
year.  These  figures,  however,  include  the  num- 
ber of  lockouts  reported  which  are  comparatively 
insignificant,  amounting  to  only  4.6  per  cent  for 
1919  and  reduced  to  2.5  per  cent  for  1920.  Dur- 
ing the  months  of  April,  May  and  June  there  were 
181  strikes  and  lockouts  in  Massachusetts  and  179 
in  New  York,  82  in  Illinois,  75  in  Ohio,  72  in 
C  onnecticut  and  71  in  Pennsylvania,  53  in  Rhode 
Island  and  40  in  New  Jersey ;  fourteen  other  states 
had  from  10  to  25  in  each,  and  twenty-three  states 
and  territories  together  had  120. 

In  New  York  there  were  76,  in  Chicago  43  and 
in  Boston  19.  The  total  of  1,166  strikes  and  lock- 
outs for  April,  May  and  June  included  228  for 
the  building  trades,  100  for  the  metal  trades,  112 
for  the  railroad  employees,  69  for  freight  han- 
dling and  teaming,  25  for  miners,  24  for  street 
railways,  18  for  stone  workers,  13  for  shipbuild- 
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ing,  16  for  light,  heat  and  power,  15  for  street 
and  sewer  employees. 

An  average  of  985  employees  were  concerned  in 
each  of  587  strikes. 

Five  hundred  ninety-three  strikes  were  for  in- 
crease in  wages,  38  for  decreased  hours,  97  for 
increase  of  wages  and  decrease  of  hours,  70  for 
recognition  of  union,  37  for  recognition  and  wages, 
and  42  were  sympathetic  strikes.  Eighty-one  were 
reported  as  resulting  in  favor  of  employers  and 
l>7  in  favor  of  employees,  while  105  were  com- 
promised. The  total  number  of  days  lost  during 
the  quarter  was  5,297,  which,  estimating  an  aver- 
age of  only  500  each,  would  result  in  a  total  of 
more  than  two  and  one-half  million  days  lost  in 
three  months. 

The  strikes  involving  the  largest  number  of 
employees  were  those  of  the  timber  workers  in 
the  West  and  Northwest,  60,000;  Kansas  miners, 
40,000;  Xew  Bedford  mill  hands,  20,000;  Philadel- 
phia carpenters,  10,000;  Central  New  York  build- 
ing trades,  13,000;  Cincinnati  machinists,  10,000. 


Labor  Unions  May  Be  Held  Responsible 

Two  very  important  suits  for  damages  against 
the  United  Mine  Workers  of  America  for  heavy 
damages  on  account  of  rioting,  bloodshed  and 
property  destruction  by  these  unions  in  opposi- 
tion to  the  open  shop  policy  of  the  Coronado 
Coal  Company  of  Arkansas  and  a  similar  case  in 
Pennsylvania  have  been  in  litigation  in  the  lower 
Federal  courts  for  six  years  and  have  resulted 
in  verdicts  of  conspiracy  and  penalties  and 
costs  aggregating  more  than  $1,000,000.  They 
have  been  appealed  and  re-appealed,  and  at 
last  they  have  reached  the  Supreme  Court  of 
the  I'nited  States,  and  the  last  appeal  by 
the  United  Mine  Workers  involving  the  de- 
posit of  more  than  $1,000,000  of  the  .union 
funds  to  guarantee  payment  of  the  judgments  if 
the  unions  loose  the  case.  If  the  judgment  is 
finally  upheld,  all  the  members  of  a  union  may 
hereafter  be  held  accountable  if  it  can  be  shown 
that  a  conspiracy  had  existed  in  restraint  of  trade, 
contrary  to  the  Sherman  Act. 

The  affirmation  of  the  judgment  will  go  far  to 
show  justice  for  all  and  reasonable  protection  to 
the  public  and  to  employers  and  will  strongly  dis- 
courage future  strikes  and  interference  with 
business. 


Criticisms  of  Government  Contracts  and 
Specifications  Invited 

During  the  month  of  June  the  construction  de- 
partment of  the  United  States  Army  requested 
bids  for  seventeen  large  projects,  all  for  more  than 
$100,000,  with  a  total  cost  of  over  $8,000,000. 
The  fact  that  only  sixty-two  proposals,  made  by 
not  more  than  fifty  general  contractors,  were  re- 
ceived was  interpreted  to  indicate  dissatisfaction 
with  the  circumstances  surrounding  the  work  in 
consequence  of  which  L.  I..  Calvert,  lieutenant- 
colonel.  O.  M.  Corps,  has  written  an  open  letter 
ti>  General  Marshall,  manager  of  the  Associated 
General  Contractors  of  America,  in  which  he 


states  that  it  would  be  to  the  mutual  advantage 
of  the  contractors  and  the  government  to  deter- 
mine what  are  the  objectionable  features  of  this 
work  so  that  they  may,  if  possible,  be  eliminated 
and  larger  competition  secured.  He  requests  the 
members  of  the  association  to  criticize  the  gov- 
ernment methods  of  inviting  proposals,  of  writing 
specifications,  of  awarding  and  drawing  up  con- 
tracts and  of  handling  the  work  in  the  field. 

The  association  has  published  the  letter  in  a 
bulletin  and  urges  the  expression  of  views  based 
on  information  from  original  sources.  He  sug- 
gests the  separation  of  criticisms  on  administra- 
tive powers,  from  those  on  contracts  and  specifi- 
cations, the  latter  being  more  promising  for  points 
of  attacks  that  may  afford  opportunity  for  action. 


High  Explosives  Available  for  Blasting 

Frank  Page,  chairman  State  Highway  Commis- 
sion, Raleigh,  N.  C,  offers  for  sale  at  a  moderate 
price  a  large  quantity  of  "Modified  T.  N.  T."  that 
has  been  received  from  the  Federal  government 
and  is  suitable  for  ordinary  blasting  operations. 
It  is  put  up  in  100  1-pound  cartridges  to  the  case, 
can  be  handled  with  no  more  risk  than  ordinary 
dynamite,  and  has  been  found  far  superior  to  40 
per  cent  dynamite  for  removing  rocks  and  stones. 
It  is  exploded  by  ordinary  detonators  and  is  of- 
fered for  road  work  in  lots  of  1  ton  or  more  at  22 
cents  per  pound,  and  in  smaller  quantities  at  25 
cents  per  pound,  f.  o.  b.  cars  Raleigh. 


Increasing  Volume  of  Railroad  Transpor- 
tation 

The  highest  recorded  volume  of  freight  traffic 
ever  transported  in  the  history  of  the  Pennsylva 
nia  Railroad  System  was  handled  during  the 
month  of  October.  Reports  from  all  divisions 
show  that  during  the  month  an* average  of  nearly 
24,000  loaded  cars  per  day  were  forwarded  to  their 
respective  destinations.  This  represents  over  6,- 
000,000  tons  a  week  loaded  on  the  Pennsylvania 
Railroad  or  accepted  by  it  from  connecting  lines. 


Proposed  $100,000,000  Waterfront  Im- 
provement 

The  Hoard  of  Estimate  and  Apportionment  of 
Xew  York  City  has  received  a  proposition  for  the 
construction  of  $100,000,000  improvement  of  950 
acres  of  unimproved  swamp  and  meadow  land 
belonging  to  the  city  on  the  shore  of  Jamaica  bay. 
If  the  proposition  is  accepted  it  is  intended  to 
expend  $14,000,000  in  the  immediate  construc- 
tion of  5,000  feet  of  bulkhead,  six  1,000-foot  piers, 
and  in  dredging,  filling  and  the  building  of  neces- 
sary warehouses,  streets  and  industrial  plants 
that  will  be  continued  until  the  completion  of  the 
entire  development,  possibly  within  ten  years. 

The  land  is  at  present  unoccupied  and  useless 
and  was  acquired  by  the  city  in  1910  without  cash 
investment.  According  to  this  plan  an  annual 
rental  of  $25,000  is  offered  to  the  city  and  the 
reversion  at  the  end  of  a  fifty-year  lease  of  the 
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entire  tract,  which,  it  is  estimated,  will  then, 
with  its  improvements,  have  a  value  of  $125.- 
000,000. 

This  offer  has  been  made  by  A.  H.  Greeley 
of  Cleveland,  president  of  the  American  Chain 
of  Warehouses  operating  warehouses  in  more 
than  100  cities  throughout  the  country.  The 
proposition  has  been  referred  to  a  special  sub- 
committee consisting  of  the  president  of  the 
Board  of  Aldermen  from  the  borough  of  Brook- 
lyn and  Queens,  the  deputy  dock  commissioner, 
Congressman  William  B.  Geary  and  Charles  G. 
Bond. 


Municipal  Ownership  in  Newark 

On  November  2,  the  voters  of  Newark,  N.  J., 
approved  a  proposition  for  municipally  owned 
gas,  heating  and  power  ■plants,  it  being  reported 
that  there  was  a  majority  of  nearly  5,000  out  of 
65,000  votes  on  the  subject.  Local  papers  express 
the  belief  that  this  vote  was  caused  largely  by 
the  poor  quality  of  gas  which  is  being  supplied  by 
the  Public  Service  Gas  Co.,  a  corporation  which 
supplies  both  gas  and  electricity  to  a  large  part 
of  the  northern  section  of  New  Jersey.  There 
would  seem  to  be  no  question  that  a  provokingly 
poor  quality  of  gas  has  been  furnished  to  the  score 
or  more  of  communities  served  by  this  company 
since  the  State  Public  Service  Commission  gave 
it  permission  to  lower  the  quality  of  gas  and  at 
the  same  time  increase  its  rates  very  materially. 
As  one  of  the  local  papers  remarks  editorially: 
"It  is  not  likely  that  the  populations  of  American 
cities  generally  favor  municipal  ownership  prop- 
ositions except  as  a  measure  of  last  resort.  When 
private  corporations  fail  to  give  good  service  or 
service  at  a  reasonable  cost,  then  the  people  turn 
toward  municipal  ownership." 


Ditching  With  Dynamite 

About  of  a  mile  of  drainage  ditches  in  the 
New  Hanover  Co.  drainage  district  of  North  Car- 
olina is  being  excavated  by  blasting  with  2,000 
pounds  of  dynamite.  The  work  started  on  Novem- 
ber 4.  under  the  supervision  of  George  R.  Boyd, 
senior  drainage  engineer  of  the  United  States 
Department  of  Agriculture.  The  public,  and  espe- 
cially the  farmers  of  the  district,  have  been  in- 
vited to  witness  these  operations  in  order  that 
they  may  learn  how  to  use  dynamite  in  ditch  ex- 
cavation with  a  view  to  their  adopting  it  for  their 
private  farm  drainage  ditches. 


Favor  Federal  Department  of  Public  Works 

Hundreds  of  business  organizations  throughout 
the  nation  voted  in  a  referendum  on  the  Jones 
and  Reavis  bill  for  the  establishment  of  a  depart- 
ment of  public  works.  Votes  were  received  from 
45  states,  the  District  of  Columbia,  Hawaii  and 
the  Philippines.  Of  the  total  votes  cast.  827'^ 
favored  the  establishment  of  a  Federal  Public 
Works  Department,  with  S49J4  votes  against  it. 


The  vote  also  favored  the  formation  of  the  depart- 
men  by  the  reorganization  of  the  Department  of 
the  Interior,  the  idea  being  to  change  the  name  of 
this  department,  and  to  exclude  from  it  all  non- 
related  bureaus  and  offices. 


Missouri's  Road  Bond  Issue 

Missouri  voters  have  approved  an  amendment 
under  which  Missouri  hopes  to  begin  construct- 
ing a  real  road  system  next  season.  The  bonds 
to  be  issued  for  constructing  the  roads  will  be 
paid  for,  both  principal  and  interest,  by  licenses 
for  automobiles,  it  being  apparently  certain  that 
such  licenses  will  be  more  than  sufficient  for  this 
purpose.  There  have  been  issued  this  year  more 
than  292,000  automobile  licenses  in  the  state  and 
the  license  fees  have  totaled  more  than  $2,000,000. 
Of  the  total  number  of  licenses,  the  city  of  St. 
Louis  has  taken  out  less  than  18  per  cent,  show- 
ing that  the  country  districts  are  even  more  inter- 
ested in  good  roads  than  the  large  cities. 


New  Jersey  Highway  Commission 

Th  new  State  Highway  Commission  of  New 
Jersey  is  endeavoring  to  improve  and  enlarge  the 
provisions  for  maintaining  the  highways  under  its 
control  and  in  connection  with  this  is  about  to  in- 
stall five  weighing  scales  in  different  parts  of  the 
state  to  assist  in  keeping  truck  loads  within  the 
legal  limits.  The  State  Highway  Engineer, 
Thomas  J.  Wasser,  advised  the  board  that  in  order 
to  keep  the  snow  removed  from  the  highways  this 
winter  it  would  be  necessary  to  purchase  55  snow 
plows  in  addition  to  the  22  already  owned  by  the 
highway  department,  and  the  commission  author- 
ized the  engineer  to  advertise  for  such  plows.  At 
the  same  meeting,  on  October  27,  the  commission 
adopted  its  construction  plan  for  the  year  1921, 
including  about  32  miles  of  highway  and  14 
bridges,  in  addition,  of  course,  to  the  regular 
necessary  maintenance. 


The  New  Jersey  State  Highway  Commission 
has  approved*  the  1921  program  calling  for  about 
four  and  one-half  million  dollars'  worth  of  road 
construction,  including  one  and  one-half  million 
dollars  for  the  Amboy  bridge. 


Philadelphia  Municipal  Asphalt  Plant 

What  is  reported  to  be  the  largest  municipal 
asphalt  repair  plant  in  the  country  is  now  nearing 
completion  in  Philadelphia.  The  daily  capacity 
is  given  as  3,700  square  yards.  The  final  ship- 
ment of  the  material  for  the  plant  reached  Phila- 
delphia on  November  6,  this  being  two  mechanical 
mixing  units,  received  from  the  Iroquois  plant  of 
the  Barber  Asphalt  Paving  Co. 

While  the  plant  is  rated  at  a  capacity  of  3,700 
square  yards,  it  is  estimated  that  4,000  square 
vards  of  completed  pavement  can  be  turned  out 
in  a  day.  The  plant  is  to  be  used  for  patching 
work  onlv  and  not  for  new  construction. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished  promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
wrinkles."   If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Protecting  Concrete 
From  Frost  111 


Enclosing  the  forms  and  heating  the  enclosed  air. 


Concrete  forms  should  always  be  entirely  free 
of  snow,  dirt  and  rubbish  when  the  concrete  is 
placed  in  them,  and  on  this  account  the  bottoms 
of  tall  forms,  as  those  for  columns,  piers  and  very 
large  girders,  should  be  accessible  and  are  often 
provided  with  small  doors  or  hand-holes  through 
which  rubbish  can  be  removed  just  before  the 
concrete  is  placed.  Forms  should  never  be  al- 
lowed to  fill  with  snow,  and  if  ice  forms  in  them 
it  should  be  removed  completely  and  the  forms 
warmed,  which  is  most  easily  done  with  a  jet  of 
live  steam  just  before  the  concrete  is  placed.  In 
very  cold  weather  dry  forms  also  should  be 
warmed  by  live  steam,  especially  if  they  arc  made 
of  steel. 

Very  large  forms  may  be  warmed  by  salaman- 
der fires  in  or  near  them,  and  smaller  forms,  like 
those  for  columns  and  struts,  may  sometimes  be 
warmed  by  placing  a  torch  or  large  lamp  in  the 
lower  part,  in  which  case  the  top  should  be 
covered  to  prevent  the  escape  of  the  warmed  air. 

Kxposed  constructions  like  arches,  piers,  col- 
umns and  new  buildings  should  be  wholly  or 
partly  enclosed  in  cold  weather  so  as  to  protect 
the  concrete  for  several  days  after  it  is  placed. 

Tarpaulins  or  large  sheets  of  heavy  canvas  with 
short,  strong  cords  attached  at  frequent  intervals 
on  all  the  edges,  are  convenient,  efficient,  econom- 
ical and  niiot  generally  used  as  curtains,  walls 
and  roofs  for  protecting  the  exteriors  of  large 
concrete  structures.  Any  required  area  can  be 
covered  by  them  if  there  are  a  sufficient  num 
ber  of  pieces  to  be  added  successively,  wide  over- 
laps In-ing  alwa\>  made  between  two  successive 
pieces  so  as  to  prevent  the  escape  of  warm  air 

"Hart  I.  KtTett  nf  fruxt  on  concrete,  |>la<  ln«  :ind  pre 
In-time  im-.no  concrete,  concrete  In  excavation  and  con  - 
.■rrte  pavement*,  was  published  Nov   is.    Hart  II.  Heal- 
InR.  mixing  water  and  aK<tren»tr  and  a  nt  i-f  rei-jlns 
unions,  was  published  Nov  ;o 


at  the  joints.  The  tarpaulins,  singly  or  in  multiple, 
can  be  easily  stretched  across  the  tops  of  open 
forms  and  fastened  to  their  sides  to  protect  roof 
and  floor  slabs,  large  piers,  columns  and  girders. 

Tall  structures  like  smoke  stacks,  towers,  stand- 
pipes  and  other  reinforced  concrete  units  that 
arc  concreted  in  upwardly  sliding  forms,  arc  usu- 
ally provided  with  a  movable  scaffold  and  hoist- 
ing apparatus  that  travels  up  on  the  forms  and 
affords  an  excellent  support  for  the  canvas  cov- 
ering the  top  of  the  concrete  as  well  as  for  the 
canvas  curtains  that  overlap  the  top  cover  and 
are  firmly  secured  to  it  and  to  each  other,  and 
are  well  tied  at  the  bottom  and  if  necessary  at 
intermediate  points,  to  resist  wind  and  storms 
and  to  prev  ent  any  air  spaces  from  being  opened. 


WOODEN  FRAMEWORK.   SEOIRED  TO 
VERTICAL   REINFORCEMENT  BARS 
PORT  CANVAS  COVER 
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Spaces  should  be  left  between  the  curtains  and 
the  outer  faces  of  the  vertical  walls  to  provide  for 
air  circulation,  and  the  air  on  both  sides  of  the 
walls  should  be  kept  hot  for  several  days  after 
the  concrete  has  been  placed.  If  it  is  a  hollow 
structure  with  windows,  doors  or  other  openings 
in  the  exterior  walls,  it  will  suffice  to  heat  the  air 
in  the  interior  asd  permit  it  to  circulate  through 
the  holes,  but  if  the  walls  are  solid  it  is  necessary 
to  leave  temporary  holes  in  them  a  foot  or  two 
square,  through  which  the  air  may  pass  and  which 
are  afterwards  filled  with  concrete  held  securely 
in  position  by  the  tapered  sides  of  the  hole  which 
is  made  smaller  on  one  side  than  on  the  other  for 
this  purpose,  and  by  reinforcement  rods  built  into 
the  original  concrete  and  crossing  the  openings. 
If  openings  are  not  provided  in  the  walls,  it  will 
be  necessan  i<i  heat  exterior  rod  interim  ait  by 
separate  methods. 

When  concrete  buildings  are  erected  in  cold 
weather  it  is  often  sufficient  to  enclose  the  outer 
wall  of  the  last  story  concreted  with  canvas  cur- 
tains and  place  canvas  over  the  top  of  the  last 
floor  concreted,  allowing  them  to  remain  in  po- 
sition several  days  while  the  air  within  is  kept 
at  a  temperature  of  60  to  80  degrees  until  the 
concrete  is  set  and  well  hardened. 

If  the  weather  is  very  cold  it  will  be  necessary 
to  enclose  the  last  story  concreted  and  the  one 
next  below  it  with  curtains  and  to  maintain  heat- 
ing apparatus  in  both  stories,  the  curtains  and 
the  beaters  being  moved  upwards  as  each  suc- 
cessive story  is  added.  To  admit  hot  air  to  the 
upper  side  of  the  floor  slab,  temporary  8x  12-inch 
circulation  holes  should  be  provided  through  it, 
one  for  every  300  feet  of  floor  area.  The  holes 
should  be  somewhat  smaller  at  the  bottom  than 
at  the  top  so  that  when  filled  with  concrete  it 
will  thorough!}'  key  itself  in  position. 

The  canvas  over  the  top  of  the  structure  is  gen- 
erally supported  on  a  light  wooden  framework 
made  with  strips  of  standard  lengths.  The  top  of 
the  framework  should  be  not  less  than  6  inches 
and  not  more  than  18  inches  above  the  top  of  the 
concrete,  thus  giving  space  for  air  circulation  and 
not  requiring  too  large  a  volume  of  air  to  be 
heated.  The  rack  or  lagging  that  is  placed  on 
top  of  the  framework  to  support  the  canvas  may 
be  light  1-inch  strips  3  or  4  feet  long  and  about 
2  feet  apart  arranged,  as  indicated  in  the  diagram 
in  panels  or  sets  also  about  2  feet  apart,  thus 
preventing  sagging  of  the  canvas  and  economiz- 
ing the  support.  The  lagging  is  carried  on  longi- 
tudinal and  transverse  pieces  that  may  rest  on 
the  form,  or  be  blocked  up  from  it,  or,  as  is  fre- 
quently convenient,  be  supported  by  clamps 
bolted  to  the  projecting  vertical  reinforcement 
rods  imbedded  in  the  wall  or  column  concrete. 
The  details  of  such  an  arrangement  designed  for 
the  protection  of  a  reinforced  concrete  building, 
are  shown  in  the  accompanying  diagram. 

BEATING  THE  ENCIjOSED  AIR 

The  air  enclosed  in  the  temporary  protection 
for  the  concrete  construction  can  be  maintained 
at  a  temperature  of  60  to  80  degrees  Fahrenheit 
even  in  zero  weather  and  colder  by  the  use  of 


stoves  or  open  fires  of  sarious  kinds  in  the.  struc- 
tures or  by  steam.  If  the  latter  is  used  it  should 
be  supplied  to  some  kind  of  radiator  system  or 
circulated  through  a  sufficient  length  of  closed 
pipe,  although  it  can,  of  course,  be  sprayed 
through  the  perforations  in  the  pipes  into  the  en- 
closed atmosphere,  thus  gaining  the  advantage  of 
additional  moisture  there  at  the  expense  of  a  much 
larger  quantity  of  steam  used. 

I* or  a  large-size  operation,  such,  for  instance,  as 
the  placing  of  500  cubic  yards  or  more  of  concrete 
daily,  a  50  h.  p.  boiler  maintaining  steam  at  50 
to  60  pounds  pressure  will  be  required  to  heat 
the  air.  For  smaller  operations  a  20  to  25  h.  p. 
boiler  will  suffice,  often  with  a  pressure  of  only 
30  or  40  pounds. 

From  the  main  steam  pipe  a  1^-inch  branch 
should  be  run  to  within  2  inches  of  the  bottom 
<ii  the  water  barrel  for  the  mixer  supply.  Another 
1 1  inch  branch  should  be  run  to  coils  of  l^i-inch 
pipe  under  the  sand,  and  a  similar  one  under  the 
stone  or  gravel  pile.  The  pipes  in  these  coils 
should  be  perforated  on  the  under  side,  or,  in 
case  of  difficulty  through  the  holes  becoming 
stopped)  may  advantageously  be  slotted  with  a 
hack  saw  cutting  way  through  the  pipe  at  in- 
tervals of  12  to  18  inches. 

Another  lj^-inch  line  should  be  run  to  the 
structure  and  provided  with  outlets  sufficient  to 
command  all  parts  of  it  and  provide  steam  for 
the  steam  coils  if  such  are  used,  and  for  melting 
ne  and  snow  and  warming  the  air  in  the  forms. 
With  low-pressur  steam,  sections  of  ordinary  gar- 
den hose  may  be  attached  to  these  outlets  for 
work  on  the  forms  and  will  be  much  more  con- 
venient and  economical  and  flexible  than  steam 
hose  or  steel  pipe. 

It  is  recommended  by  an  experienced  contrac- 
tor that  a  sufficient  amount  and  pressure  of  steam 
should  be  provided  to  maintain  the  aggregate  at 
a  temperature  of  from  35  to  50  degrees  when  de- 
livered to  the  concrete  mixer,  the  mixing  water 
at  a  temperature  of  100  to  150  degrees  and  the 
concrete  itself  at  a  temperature  of  60  to  70  de- 
grees when  discharged  from  the  mixer,  and  never 
at  a  temperature  of  less  than  50  degrees  Fahren- 
heit. 

In  order  to  be  sure  that  the  heating  is  properly 
attended  to,  temperature  records  should  be  kept 
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and  readings  recorded  every  4  to  6  hours  by  ther- 
mometers located  outside  and  at  several  different 
parts  of  the  work  and  at  different  elevations,  and 
the  inside  thermometers  should  show  a  tempera- 
ture of  60  to  80  degrees  under  all  conditions. 

The  air  surrounding  the  concrete  forms  inside 
the  protection  may  be  heated  by  salamanders  in- 
stead of  steam  pipes.  These  are  vertical  steel  cyl- 
inders about  2  feet  in  diameter  and  2  feet  high, 
open  at  the  top  and  with  a  grate  at  the  bottom 
on  which  coke  is  burned  to  heat  a  large  quantity 
of  air  in  a  very  simple  manner.  They  should  be 
placed  at  the  rate  of  about  one  salamander  for 
every  3,000  cubic  feet  of  air  to  be  heated  and 
should  be  carefully  attended  with  a  small  quantity 
of  fuel  provided  at  frequent  intervals  to  secure 
the  greatest  economy  and  efficiency,  ("are  should 
also  be  taken  to  avoid  danger  of  fire  from  the 
salamander,  and  barrels  filled  with  water  and  fire 
buckets  should  be  kept  ready  for  immediate  serv- 
ice if  necessary. 

REMOVING  PROTECTION  AND  FORMS 

The  instructions  issued  by  an  experienced  firm 
of  contractors  to  govern  the  building  of  large 
reinforced  concrete  buildings  in  cold  weather  pro- 
vide that  the  canvas  covering  the  roof  or  floor 
slabs  must  not  be  removed  until  after  the  con- 
crete is  48  hours  old.  The  sides  or  walls  of  the 
canvas  must  not  be  removed  until  after  the  con- 
crete is  96  hours  old. 

If  the  construction  is  of  the  flat  slab  type,  the 
top  canvas  must  not  be  removed  until  after  the 
concrete  is  72  hours  old,  nor  the  side  canvas  until 
it  is  120  hours  old.  The  girder  forms  must  not 
be  stripped  until  the  concrete  is  122  hours  old. 

In  the  construction  of  a  62  x  63-foot  reinforced 
concrete  building  for  the  Erie  City  Iron  Works, 
steam  for  heating  the  aggregate,  thawing  the 
forms,  and  warming  the  air  around  them  was  pro- 
vided by  an  18  h.  p.  boiler  installed  close  to  the 
mixer  and  hoisting  tower  and  directly  in  the  rear 
of  the  stone  and  sand  piles  shown  in  the  accom- 
panying photograph.  The  aggregates  were  stored 
over  a  gridiron  of  over  200  linear  feet  of  1 '/4-inch 
steam  pipe  and  were  covered  securely  by  tar- 
paulins at  night  when  they  were  not  disturbed 
by  delivery  to  the  mixer.  The  weather  was  so 
cold  that  it  was  necessary  to  enclose  the  two  up- 
per stories  of  the  building  with  canvas  curtains  ar- 
ranged and  secured  as  shown  in  the  picture.  With 
these  precautions,  the  work  was  carried  on  in  very 
cold  weather  and  was  satisfactorily  accomplished 
at  a  cost  probably  not  more  than  5  or  6  per  cent 
greater  than  it  would  have  been  if  the  work  had 
been  done  in  warm  weather. 


George  E.  Dalesman,  C.E. 

George  E.  Datesman,  civil  engireer,  who  died 
at  his  residence  in  Germantown,  Pa.,  October 
18.  had  been,  prior  to  his  resignation  last  Jan- 
uary. f<.i  thirty  years  in  :he  service  of  the  city 
of  Phila-1  lphia,  being  nude  Direcrrr  o'  I'ttbli* 
V\'«.rks  <t»  •  J'. 5.  He  was  i  g«  h  u.atr.  <>{  l^afayette 
College,  <!-'Si  of  1883,  and  first  ent'.ied  the  ci'\  s 
s^'vice  in  1885  as  draftsman,  afterward  withdraw- 


ing for  a  short  lime  for  pn  /atc  practice.  In  1893 
he  became  principal  assist nt  engineer  of  the  Bu- 
reau of  Surveys  in  charg'  of  :i  large  amount  of 
sewer  designs,  steel  piers,  dredging  and  in  con- 
sultation on  subway  conduction  and  the  clim- 
ina'iun  of  grade  crossings  In  1913  he  was  com- 
missioned to  represent  Philadelphia  at  the  In- 
ternational Building  Trade  and  Scientific  Acces- 
sories Exposition  at  Leipzeig,  Germany,  and  to 
investigate  Public  Works  in  European  cities.  He 
was  also  consulting  engineer  for  sewage  disposal 
for  the  metropolitan  sewage  commission  in  New 
York  City. 


Charles  N.  Chadwiek 

Charles  N.  Chadwick,  commissioner  of  the 
Board  of  Water  Supply  in  the  city  of  New  York 
and  chairman  of  the  Brooklyn  Committee  of 
Bridges  and  Tunnels,  died  at  his  home  in  Lyme, 
Conn..  October  23,  at  the  age  of  73  years.  As  a 
member  of  the  Board  of  Water  Supply  he  was 
prominently  identified  with  general  administra- 
tion and  legal  matters  pertaining  to  the  construc- 
tion of  the  Catskill  aqueduct. 


Edwin  Thatcher.  C.E. 

Edwin  Thatcher,  an  eminent  bridge  engineer, 
died  at  his  residence  in  New  York  City  Septem- 
ber 21.  After  graduation  from  the  Rensselaer 
Polytechnic  Institute  of  Troy  in  the  Class  of  1863 
he  became  assistant  engineer  of  a  railroad  in  Iowa 
and  afterwards  became  one  of  the  pioneer  build- 
ers of  iron  and  steel  highway  bridges.  Associ 
ated  with  Mr.  Keepers  he  for  many  years  con- 
ducted the  Milwaukee  bridge  shops,  construct- 
ing a  large  amount  of  work  in  the  West  and  in  the 
Mississippi  valley.  Later  he  was  associated  for 
some  time  with  a  bridge  company  in  Alabama. 

For  several  years  he  was  chief  engineer  of  the 
Keystone  Bridge  Company.  Pittsburgh,  at  that 
time  one  of  the  foremost  shops  in  the  country 
and  famous  for  its  construction  of  the  notable 
Fads  bridge  across  the  Mississippi  at  St.  Louis. 
After  leaving  the  Keystone  Bridge  Company,  Mr. 
Thatcher  personally  supervised  the  construction 
of  concrete  bridge  work  in  Cuba  and  in  1901,  in 
partnership  with  William  Meuser,  founded  the 
Concrete  Steel  Engineering  Company  of  New 
York,  prominent  in  the  promotion  of  reinforced 
concrete  arch  construction. 

Mr.  Thatcher  was  a  man  of  high  abilities,  an 
able  mathematician  and  an  excellent  designer. 
Many  years  ago  he  perfected  and  put  on  the  mar- 
ket the  famous  Thatcher  slide  rule,  which  is  of 
great  value  for  facilitating  estimates  and  compu- 
tations and  for  many  years  was  the  leading  •in- 
strument of  the  kind  used  in  this  country.  In 
recent  years  Mr.  Tatchcr  was  engaged  principally 
in  consulting  practice.  He  was  an  able  engineer 
and  of  an  attractive,  companionable  character  that 
made  him  hosts  of  friends.  He  was  one  of  the 
last  of  the  old-school  engineers  prominent  in  the 
American  Society  of  Civil  Engineers  twenty  or 
thirty  years  ago. 
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Recent  Legal  Decisions 


COMPETITIVE  BIDDING  AFFECTED  BY  TERMS  OF 
BOND 

A  council  passed  an  ordinance  authorizing  cer- 
tain sewer  work  provided  the  bidder  shoutd  give 
a  bond  in  a  sum  equal  to  the  contract  price  "to  be 
forfeited  if  he  failed  to  complete  the  work  within 
90  working  days  from  the  execution  of  the  con- 
tract." The  bond  furnished,  however,  provided 
that  it  should  not  be  forfeited,  but  that  only  $4 
per  day  should  be  paid  for  each  working  day  that 
the  work  was  not  completed  after  90  days.  This 
wou'd  have  beon  a  material  consideration  to  bidders 
on  the  contract,  and  one  that  might  reasonably  have 
affected,  favorably  to  the  property  owner,  the  bids 
of  all  the  competitors.  For  this  reason  it  was  held, 
Ford  v.  Excelsior  Spring  Land  &  Waters  Co., 
(Mo.)  223  S.  W.  900,  that  there  was  no  competitive 
bidding  and  therefore  the  tax  bills  for  the  work 
void. 


COMMISSIONERS  DECISIO»  MADE  FIRAL  BY 

The  Missouri  Supreme  Court  holds.  Universal 
Const.  Co.  v.  City  of  St.  Louis,  223  S.  VV.  931,  that 
where  a  city  and  a  contractor  agreed  that  "the 
sewer  commissioner  shall  in  all  cases  determine 
the  amount  or  quantity  or  the  classification  of  the 
several  kinds  of  work  or  material  which  are  to 
be  paid  for  under  this  agreement,  and  that  he  shall 
decide  all  questions  which  may  arise  relative  to  the 
execution  of  this  agreement,  and  his  estimates  and 
decisions  shall  be  final  and  conclusive."  the  con- 
tract is  the  law  as  between  the  parties  and  the  com- 
missioner is  the  judge.  No  appeal  lies  from  his 
decision  in  the  absence  of  fraud,  mistake,  or  such 
gross  negligence  or  arbitrariness  as  would  be  tan- 
tamount to  fraud. 


I  AS"  '■«■  rotrnfT  OF  """"L  Ftr>»D  FOR  P»»HC  UTILITY 
DEDUCTED  IH  FIXING  LIMIT  OF  INDEBTEDNESS 

The  Alabama  Supreme  Court  helds.  Town  of 
Camden  v.  Fairbanks,  Morse  &  Co.,  HU  So.  8.  that 
if  assets  of  a  city  in  bonds  and  money  in  a  sinking 
fund  devoted  by  law  to  the  payment  of  s|»ecifu- 
debts  are  to  be  deducted  from  the  total  amount  of 
outstanding  bonds  of  that  city,  for  the  purpose  of 
determining  its  actual  indebtedness  under  consti- 
tutional provision  and  limitations,  for  like  reasons 
cash  on  hand  to  the  credit  of  a  special  fund  for  a 
puhlic  municipal  utility  provided  by  the  Constitu- 
tion must  likewise  \k-  deducted,  in  ascertaining  a 
city's  indebtedness  under  constitutional  limitation  to 
contract  debts  in  the  purchase  or  construction  of 
such  special  utility,  represented  by  said  special  fund 
in  the  treasury.  In  such  case  it  will  lie  presumed 
that  the  bonds  or  cash  will  be  applied  to  the  pur 
po*e  for  which  by  law  it  must  Ik-  devoted. 


ORniB/l»CE    P*SSFT»    WITHOUT    HEXRTHG    ON  REMON 
STRANCES  INV«L'D  UNDER  NEW  JERSEY 
HO*«E  RULE  ACT 

The  New  Jersey  "Home  Rule  Act"  of  l'.U?  pro- 
vide?, for  the  filing  of  a  remonstrance  by  property 
owners  affected  by  a  proposed  local  public  improve- 
ment.  Such  a  remonstrance  was  filed,  but  was  not 


acted  upon  by  city  commissioners,  and  no  hearing 
was  accorded  the  remonstrants,  but  an  ordinance 
providing  for  the  construction  of  sidewalks  and 
curbs  upon  certain  streets  was  passed  without  ref- 
erence to  the  remonstrances.  The  New  Jersey 
Court  of  Errors  and  Appeals  holds,  Ixjgan  v.  Bels- 
ferd,  111  Atl.  3.  (1)  That  the  ordinance  passed 
under  such  circumstances  was  invalid.  (2)  That 
the  hearing  accorded  by  the  statute  in  such  cases 
was  a  condition  precedent  to  the  valid  exercise  of 
the  statutory  power  to  pass  the  ordinance. 


REGULATION  OF   FREE  SERVICE  OF  WATER   TO  CITIES 

The  Oregon  Supreme  Court  has  denied  a  re- 
hearing in  the  case  of  City  of  Hillsboro  v.  Public 
Service  Commission,  187  Pac.  617,  192  Pac.  390, 
in  which  it  was  held  that  a  franchise  contract  be- 
tween a  city  and  a  water  company,  whereby  the 
company  agreed  to  install  as  many  fire  hydrants 
as  should  be  ordered  by  the  city,  for  which  the 
city  agreed  to  pay  $1  a  month  each  for  five  years, 
after  which  the  company  was  to  maintain  and  in- 
stall hydrants  without  cost  to  the  city,  was  a 
rate  making  contract  made  by  the  city  not  ex- 
clusively in  its  proprietary  capacity,  so  that  the 
Public  Service  Commission  could  order  the  com- 
pany on  its  petition  to  discontinue  free  hydrants 
and  charge  the  city  $3.50  a  month  for  each  hy- 
drant without  violating  article  1,  par.  10,  of  the 
L'nited  States  Constitution  prohibiting  impair- 
ment of  the  obligations  of  contracts.  The  court 
holds  that  the  provision  of  section  63  of  the  Pub- 
lic Service  Commission  Act  that  it  shall  not  pre- 
vent service  to  cities  free  or  at  reduced  rates,  does 
not  require  free  service  to  cities  by  public  utilities, 
or  deprive  the  commission  of  power  to  control 
such  service ;  and  that  the  commission  can  regu- 
late rates  charged  by  a  water  company  supplying 
water  to  a  city  having  a  home  rule  charter. 

ASSIGNMENT  BY    CONTRACTOR   ON    PUBLIC   WORKS  OF 
MONEY  DUE  MUST  BE  FILED  UNDER  NEW  YORK 
STATUTE 

Refore  the  enactment  of  the  statutes  now  em- 
bodied in  sections  15  and  16  of  the  New  York 
Lien  Law,  an  assignment  of  moneys  due  on  a 
building  contract  took  precedence  over  the  statu- 
tory liens  of  those  furnishing  labor  and  material. 
This  situation  was  a  hardship  to  this  class,  and 
these  sections  each  provide,  the  latter  in  relation 
to  contracts  for  public  improvements  and  the 
other  for  other  improvements  that  no  assignment 
of  a  contract,  or  of  money,  or  of  part  thereof,  due 
or  to  become  due,  shall  be  valid  until  such  assign- 
ment be  filed  in  certain  specified  offices.  These 
sections,  it  is  held.  Merchants'  Nat.  Bank  v.  Long, 
1S-1  X.  V.  Supp.  34,  were  enacted  for  the  protec- 
tion of  a  definite  class,  namely,  laborers  and  ma- 
terialmen, and  cannot  be  taken  advantage  of  by  a 
judgment  or  attaching  creditor,  or  by  one  advanc- 
ing money  to  the  contractor,  where  it  is  not  shown 
that  such  money  was  used  by  the  contractor  in 
the  prosecution  of  the  work. 
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NEWS  OF  THE  SOCIETIES 


Nov.  lift- — NATIi  IXAL  COXf  KKE.NCK 
Ob'  Hh.VUH  u.'  FICER.S.  l>r.  Henry 
K.   V.iukIoui.  lu  tniit.  Mich. 

\uv.  3»-Urc.  S  — I.'NIO.N  OF  MANI- 
TOBA    MUNICIPALITIES.  Annual 
convention  at  liratulon.  Mau.  Secre- 
tary, Robert  Forks.  Plpettlunr,  Muni 
roba,  Canada. 

I»re.  «-•—  INI»l>TKIAL  SAFETY 
iJONGHESS.  Slate  Industrial  Cum 
nlxxion.    Syracuse,  N.  Y. 

Urc.  T-IO—  AMERICAN  SOCIETY 
>!•  MECHANICAL  ENUlNEEHSi  An- 
nual meeting,  New  York.  Secretary. 
.»  XV.  2JW  St..  New  York  City. 

D«r.  s-to  NATIONAL.  RIVERS  & 
HARROKS  COXURB8&  Annual  run- 
vbitticin.    Washington,  D.  C. 

Uec.  9 — THE  RROQKLYN  ENGI- 
NEERS' Ci.UB.  Annual  Meeting, 
•lection  of  officer* 

llec.  13-111 — AMEUICAN  ASSOCtA- 
I'lOX  OF  STATE  HIGHWAY  OFFI- 
CIALS. Annual  convention.  Wash- 
ington,- P.  C    ■  • 

Ore.  iu-17  THE  KANSAS  ENGI- 
NEERING" SOCIETY.  Annual  ' meet- 
nk'  .  Toneka.  Kansas. 

Jan.     Ill  —   AMERICAN  SOCIETY 

lVll.  ENGINEER* •  NfW  York  City. 

Jimi.     M — INTERNATIONAL  CUT 
sTo.VE  CONTRACTORS-  AND  Ql'AR- 
RYMENS  .ASSOCIATION.    Inc.  An- 
nual  imelini;      fiiiiK-r.-B.-  lintel,  cht- 
W".  I". 

Jan.  -5--T.  nci—THE  AMERICAN 
v'OOD  PRESERVERS  ASSOCIATION. 
•lu'B  Of  meeting  to  Le  announced 
iter 

Jan.    2S-ST— ASSOCIATED  OENE- 
CONTRACTORS  OF  AMERICA, 
xnnual       convention.  Washington, 
i    C. ;  N> w  Orleans. 
IVb.  7 — AMERICAN  ROAD  RC1LD- 
KI:S     ASSOCIATION       Annual  con- 
vention,    Colineum.   Chicago.     E.  L. 
I'owerf,     11     Waverly     Place.  New 

rork  city. 

»ln»  IT-IH.  IIKII  NATIONAL  FIRE. 
XI KVS     ASSOCIATION  Tiventy-thlrtI 

ii  .it  convention  Fort  Wayne.  Inil. 

Jl-ar  7-0.  1031  — NATION  V  I.  FIRE 
•:<  >  rKCTIoN  ASSOCIATION.  Annu- 
i 1   ou-etlniT.  San   Francisco.  Cal. 

June,  m.j  i  CON  FERENCE  OK 
MAYORS  AND  OTHER  CITY  OFFI- 
CIALS State  of  N.  V  lSth  Annual 
''infi  ri'nii'.     Elmlra,  N.  V. 


OKLAHOMA  HIGHWAY  ENGINEERS 

The  temporary  legislative  commit- 
tee of  the  Oklahoma  Highway  engi- 
neers has  recommended  and  the  high- 
way engineers  have  adopted  the  fol- 
lowing proposed  legislation : 

The  county  engineer  shall  be  ap- 
iHiimed  by  the  board  of  county  com- 
nrisrioncn.  He  shall  have  charge  of 
md  l>e  superintendent  of  all  mainte- 
nance and  construction  on  the  public 
highways  of  the  county,  and"  of  one 
ounty  only.  The  minimum  salary  to 
lit  |uil  in  counties  with  a  valuation  of 
ten  million  dollars  or  less  shall  be 
Si.',  too  per  annum.  Where  the  valua- 
tion is  from  ten  to  twenty  million  the 
tlltry  shall  be  a  minimum  of  $3,000 
•er  annum;  twenty  to  thirty  mil)i< 
>'!,600  per  annum  :  thirty  to  fifty  mil- 
lion, $4,200  per  annum;  fifty  million 
or  over.  $4,800  per  annum. 

The  law  governing  the  destruction 
•f  roads  to  lie  made  more  ctrar  and 
more  stringent.  The  load  per  bear- 
ing inch  and  maximum  of  any  wheel 
to  be  limited. 

All  construction  work  to  be  per 
formed  under  the  direction  of  the 
county  engineer  to  be  approved  by  the 
state  highway  department  before  con- 
struction is  authorized  bv  the  county 
umissioncr 


Salaries  of  the  commissioner  of 
higuways,  the  state  engineer  and  his 
assistants  to  be  increased  to  compare 
with  the  salaries  paid  by  engineers  of 
other  road  building  states. 

NATIONAL  MUNICIPAL  L HAGUE 

Some  of  the  important  subjects  dis- 
cussed at  the  twenty-sixth  annual 
meeting  of  this  society,  held  in  In- 
dianapolis, Ind.,  November  17-19,  were: 
•  Service  at  Cost  for  Street  Railways, 
Panacea  or  Nostrum";  "How  the  City 
Manager  Flan  Works— the  Latest  Evi- 
dence"; "Methods  V\  hereby  Civic  Or- 
ganizations Inllucnce  Elections"; 
"Government  Aids  to  Housing." 

The  Hon.  Charles  E.  Hughes,  presi- 
dent of  the  league,  in  Ins  presidential 
address  spoke  on  "The  Fate  of  the 
Direct  l'rimary."         .     •    I  Hi 

OIKRICAN    ASSOCIATION  ttV 
ENGINEERS 

The  following  appointment  have 
been  made  to  the  New  York  State 
Board  of  Licensing  for  professional 
engineers  anil  land  surveyors:  W.  J. 
W  tlgus,  l«ij  Broadway,  New  York  City, 
appointed  for  a  term  of  five  years ; 
Percy  A.  Barbour,  2>J  West  3SHh  street, 
New  \  ork  City,  appointed  for  a  term 
of  four  years:  H.  G.  Heist,  General 
Electric  Company,  Schenectady,  N.  Y„ 
appointed  for  a  term  of  three  years; 
Victor  M.  Palmer,  Eastman  Kodak 
Company.  Rochester,  N.  Y.,  appointed 
for  a  term  of  two  years ;  E.  H.  Hooker, 
Electro-Chemical  Company,  Niagara 
Falls,  N.  Y„  appointed  for  a  term  of 
one  year. 

The  New  York  Chapter  of  the  Amer- 
ican Association  of  Engineers,  has 
voted  to  contribute  a  sum  not  to  ex- 
ceed $.100  toward  the  promotion  of  the 
bill  providing  for  a  national  depart- 
ment of  public  works. 

Under  the  new  regulations  just  is- 
sued railroad  professional  engineers 
.ire  designated  as  •'technical  engineers. 
This  class  shall  include  civil,  mechani- 
cal, electrical  and  other  technical  en- 
gineers inferior  in  rank  to  engineers 
of  maintenance  of  way,  chief  engineers 
ami  division  engineers,  engineers  of 
maintenance  of  way  and  other  techni- 
cal engineers.  We  are  of  the  opinion 
that  instrument  men.  rodmcn,  chain- 
men,  designers,  draftsmen,  computers, 
tracers,  chemists  and  others  engaged 
in  similar  engineering  or  technical 
work  are  not  •officials  of  carriers.'" 

\  committee  to  bring  in  twelve  ac- 
tivities listed  in  order  of  importance  as 
desirable  lines  of  activity  for  the  asso- 
ciation, was  appointed  November  10. 
consisting  of  Mr.  Hodges,  J.  W.  Moore 
and  Mr.  Daniels.  They  will  probably 
ask  for  suggestions  from  members  at 
the  next  meeting. 


lower  river  was  the  Boulder  Canon 
dam— 400  feet  or  more  in  height — 
which  would  control  the  floods  and  fur- 
nish power  and  irrigation  for  the  Im- 
perial valley  and  other  units  to  be  ir- 
rigated in  the  United  State*  and 
Mexico." 

Fred  L,  Lucas,  constructing  engineer 
of  Colorado,  outlined  the  plans  of  the 
Western  States  Reclamation  Service, 
composed  of  thirteen  states  and  an- 
nounced that  a  campaign  for  an  appro- 
priation of  25o  million  dollars  for  tbe 
completion  of  the  various  uncompleted 
reclamation  projects  was  in  pr 


iii.s\i:ii    >h-:ktim;    oh  TMK 

I. i:\l.l  E  »K  THE  SOI  TU- 
NY EST 

At  this  meeting  Director  A.  P.  Davis 
of  the  U.  S.  Reclamation  Service  told 
the  'Vleuates  of  his  investigations  in 
the  Colorado  river  basin.  He  said 
"that  the  controlling   factor  on  the 


EUJIM    NEW    ASSOCIATION   OF  MU- 
NICIPAL CONTRACTORS 

At  a  special  meeting  held  by  tin 
paving  and  sewer  contractors  of  To- 
ronto during  Ihe  week  of  October  21  in 
the  Toronto  Builders'  Exchange,  plans 
were  made  to  form  an  association  con- 
sisting of  sexver.  sidewalk  and  paving 
contractors  of  that  city  and  vicinirx 
and  to  apply  to  the  Builders'  Exchans' 
for  permission  to  0|>crate.as  a  branch 
•  l  that  organization. 

A.  W.  Godson,  of  the  Godson  Con 
tracting  Co,,  Ltd..  was  elected  chair 
nun  of  the  new  association,  and  L.  C 
Reynolds,  business  manager  of  the  To 
rotiio  Builders'  Exchange,  was  elected 
secretary. 

PEUHHATF.D       AMERICAN  HMil 
NKEHING  SOCIETIES 

The  Kansas  Engineering  Society  ha* 
voted  to  become  a  charter  member  of 
the  F.  A.  E.  S.  and  has  appointed 
Lloyd  B.  Smith  as  their  delegate  to 
represent  the  society  at  the  first  meet- 
ing of  the  Council.  The  Alabama  Tech 
i;ical  Council  is  also  to  become  a  char 
'er  member  of  the  society. 

The  executive  board  of  the  Associ- 
ated General  Contractors  will  meet  in 
the  Old  olony  Gub  Rooms  at  the 
Raleigh  Hotel.  Washington,  on  No- 
vember 15,  10  a.  m. 


PERSONALS 

Andrews.  H.  N..  has  accepted  a  po- 
sition in  the  engineering  department  of 
the     Wheeling     Steel  Corporation. 

W  heeling.  W.  Va. 

Asbury,  E.  P..  has  been  appointed 
engineer  of  Collins  county,  Texas. 

Barrett.  Alfred  M.,  formerly  super- 
intendent of  highways,  Borough  of 
Queens,  has  been  appointed  Public 
Service  Commissioner  for  the  Firal 
District.  New  York. 

Bishop,  Hubert  K.,  chief  engineer  ot 
the  Indiana  State  Highway  Depart- 
ment, has  resigned. 

Buyer,  C.  C.  formerlv  with  the  Cal- 
ifornia Highway  Department,  has  been 
appointed  district  engineer  of  the  Ne- 
vada Highway  Department. 

Cameron.  Major  H.  F.,  Corps  of 
Engineers,  U.  S.  A.,  has  been  assigned 
to  duty  as  assistant  to  the  district  en- 
gincer'on  the  construction  of  the  Wil- 
son dam  at  Florence,  Ala._ 

Chase.  W.  G„  chief  engineer  of  the 
Winnipeg  aqueduct,  has  been  appointed 
consulting  engineer  to  tbe  Saskatche- 
wan Water  Commission. 

Cleveland,  L.  B.,  chief  engineer  ana 
superintendent  of  the  Auburn  Water 
Board,  has  resigned. 
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1I!«TI>    HOIIKI.  3  KXIAVATOU 

l  ite  Austin  Machinery  Co.  catalog 
No.  ti  illustrates  and  describes  an  ex- 
cavating machine  mounted  on  caterpil- 
lar traction,  that  with  different  boom 
and  bucket  fittings,  can  be  used  as  a 
•Irag-line  excavator,  as  a  steam  shovel, 
as  a  railroad  ditcher,  or  with  a  clain- 
-hell  bucket  or  a  skimmer  bucket  or 
is  an  ordinary  locomotive  crane  or 
a  ah  a  magnet  hoist. 

The  principal  features  of  construc- 
iion  include  a  turntable  5  feet  in  diam- 
eter, hoist  drum  12  Hi  incites  in  diam- 
eter, boom  suspension  control  operated 
by  drum  geared  to  main  machinery, 
double  cone,  spiral  control,  spring  re- 
lease drum  clutches,  12-inch  friction 
disks  type  inside  hand,  swing  clutches 
and  a  four-cylinder  gasoline  type  ina 
line  enclosed,  heavy-duty  engi  .e  with 
large  fly  wheels.  The  turntable  and 
center  are  made  in  one  piece  and  mul- 
upcdal  traction  is  made  with  special 

pressed  steel  units  with  a  combined 
area  reducing  the  load  on  the  ground 
to  5%  pounds  per  square  inch.  The 
machine  burns  from  35  to  45  gallons 
»f  kerosene  or  distillate  in  ten  hours 
and  has  traction  speeds  of  V4- mile  and 
of  i  i  miles  per  hour,  drag-line  or 
hoist  line  speed  of  110  feet  per  minute, 
single  hitch  and  swing  speed  of  3H  r. 
p.  m.,  giving  it  a  capacity  of  300  to 
600  cubic  yards  in  ten  hours  with  a  %  - 
rard  bucket. 

Used  39  a  drag-line  machine  with  a 
V4  or  %  -yard  bucket  and  30-foot 
boom,  the  average  working  speed  is  1 
to  3  buckets  per  minute,  and  the  ship- 
ping weight  is  3H.000  pounds.  It  is 
recommended  for  cleaning  or  enlarg- 
ing old  ditches  or  building  levees,  road 
trading  and  sewer  excavations  and  for 
cutting  trenches  as  small  as  3-foot  bot- 
toms and  1:1  slopes. 

Equipped  as  a  steam  shovel  with  a 
<»V4-foot  boom  and  a  %-yard  dipper 
it  is  economical  for  all  kinds  of  steam 
-hovel  work  and  has  a  long  handle 
dipper  arm  for  the  excavation  of  sewer 
trenches  to  a  maximum  depth  of  14 
feet.  The  rated  capacity  per  hour  for 
leep  cuts  is  from  50  to  GO  cubic  yards 
ind  for  shallow  cuts  from  25  to  35 
■•ubic  yards.  The  shipping  weight  is 
(5,500  pounds  and  the  average  work- 
ing speed  1  to  3  dippers  per  minute. 

When  used  as  a  railroad  ditcher  it  is 
mounted  on  trucks  with  double  flange 
rollers  and  can  be  used  to  advantage 

>n  a  flat  car  or  between  two  ballast 
cars.  This  equipment  weighs  24.500 
!>ounds  and  is  suitable  for  use  as  a 
loading  machine  when  the  shovel  and 

Upper  arm  are  eliminated. 

When  equipped  with  a  30-foot 
runed  boom  and  a  clam-shell  bucket 
>r  an  orange  peel  bucket  it  is  efficiently 
operated  by  the  two-drum  control  and 
■s  recommended  for  sewer  work, 
crave!  banks,  dredging,  excavating 
md  general  rehandling.  It  will  handle 
vat,  stone,  uravel.  or  sand  at  the  rate 


ttKIMMKtl  lioiiM  AND  BUCKET  EXCAVATING  MACHlNr 
WITH   I'ATKKPII.I.KIt   Tit  H'TIUX.  "ovV*!HTIBL»l 
Full  LOCOMOTIVE  CKANR  l-'HRVICJC 


ul  400  to  OK)  cubic  yards  daily,  ami 
weighs  32.500  pounds. 

When  equipped  with  a  skimmer 
bucket  it  will  make  a  cut  Irom  a  few 
inches  to  a  foot  in  depth  and  12  to  14 
feet  in  width,  leaving  a  smooth  surface 
at  any  desired  grade  or  slope  and  will 
load  sand,  gravel,  clay  and  boulders 
up  to  24  inches  in  diameter.  It  will 
take  up  and  load  broken  asphalt  pave- 
ment or  any  material  that  can  be  brok- 
en with  a  plow.  It  will  grade  and  load 
from  curb  to  curb  ot  a  40- foot  street 
with  a  20-foot  skimmer  boom  and  14- 
yard  bucket;  the  weight  is  34,500 
pounds. 

The  30-foot  boom  can  be  equipped 
with  hoisting  rackle  and  bottom  block 
or  with  a  lifting  magnet  having  a 
hoisting  capacity  of  4.500  pounds  at 
30- feet  radius,  5,500  pounds  at  35  feet, 
0.750  at  20  feet  and  13,000  pounds  at 
10  feet  radius.  It  can  be  mounted  cither 
on  the  muttipedal  traction,  on  railroad 
tracks  or  on  wide  traction  wheels,  and 
serves  excellently  as  a  tractor  to  pull 
loaded  wagons,  tracks  and  cars. 

i'ifhi  k-akhow   uoTOH  Hirsute* 

The  I'ierce-Arrow  Motor  Car  Com- 
pany has  developed  a  new  type  of  mo- 
tor bus  which  recently  was  put  into 


active  service  in  Buffalo  by  the  com 
pany.   This  bus,  mounted  on  a  Pierce- 
Arrow    two-ton    dual    valve  chassis 
cquipix'd  with  pneumatic  tires,  seats  25 
persons  comfortably. 

This  bus  enables  the  electric  railway 
to  give  service  in  newly  opened  sec- 
tions without  going  to  the  expense  of 
laying  tracks.  It  can  be  used  to  re- 
lieve the  heavy  passenger  traffic  bur- 
den during  rush  hours  by  running  on 
streets  paralleling  the  trolley  streets 
and  thus  permitting  electric  cars  to 
make  faster  headway. 

The  steel  body  is  fitted  with  alt  safe 
ty  devices  and  modern  conveniences 
including  electric  lights,  push  buttons, 
a  heating  system  and  window  screens 
and  shades.  The  bus  attains  a  speed 
of  23  miles  an  hour  with  ease,  and 
bandies  well  in  traffic.  Although  com- 
modious, the  bus  is  of  such  efficient 
design  that  it  does  not  give  the  im- 
pression of  bulkincss.  It  conforms  to 
stale  and  city  regulations. 


j-PASSTENGEtl,  F.l.KfTltlC 
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The  Dake  swinger  is  a  compound 
gear  equipped  with  Dake  reversing  en- 
gine, making  a  combination  of  units 
powerful  in  proportion  to  weight.  The 
operation  is  very  simple,  the  engine  be- 
ing started,  stopped  and  reversed  by 
the  same  lever.  It  gives  perfect  con- 
trol of  the  derrick  boom  and  permits 
it  to  be  swung  at  speed  and  gently 
stop|>ed  in  the  required  position. 

There  arc  no  reverse  clutches  and 
no  dead-centers,  therefore  the  engine 
always  responds  instantly  to  lorward 
or  reverse  motion.  The  swinger  has  a 
low  frame  and  drum  that  can  be  bolted 
directly  in  front  of  the  main  hoist  with 
clearance  for  the  lines,  and  can  be  op- 
erated from  the  hoist  man's  position. 
It  is  manufactured  with  and  without 
the  automatic  brake,  by  the  Dake  En 
tine  Company. 
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These  machines,  made  by  the  Mil- 
waukee Manufacturing  Company,  are 
claimed  by  them  to  be  more  economi- 
cal to  install  and  operate  than  cither 
electric  or  compressed  air  locomotives 
<■ecau.se  they  are  independent  concrete 
units  of  power  and  require  no  auxiliary 
power  or  plant,  ovcrnead  wiring,  bond- 
ing of  rails,  or  extensive  pipe  lines. 
They  are  equipped  with  special  four- 
cylinder,  four-cycle,  vertical  type  en- 
gine, with  oil  circulating  pump  of  the 
geared  type.  The  speeds  are  changed 
by  means  of  jaw  clutches  with  all  gears 
in  mesh,  and  the  clutch  cones  of  the 
driving  and  reversing  mechanism  may 
be  easily  and  cheaply  replaced.  Trans- 
mission is  of  the  friction  type.  Foi 
different  services,  several  types  arc 
manufactured  of  to  14  tons  weight. 
They  are  made  with  one  and  two 
speeds  forward  and  reverse  and  can 
be  furnished  with  electric  starting  and 
lighting  equipment. 


■J. TON   LOCOMoTIVK  WITH  KLKCTK1C 
LIGHTING  Kyfll'MKNT 


STARTING  AND 


*EW    YORK    CITY    DL'VS   80  HOLT 
CATKRPI I  I .  s  1 1  TRACTOIC! 

As  the  result  of  comparative  tests 
made  last  summer  with  different  kinds 
of  motor  vehicles  plowing  sand  spread 
<m  asphalt  streets  to  imitate  snow,  the 
Department  of  Street  Cleaning,  New 
York  City,  has  ordered  from  the  Holt 
Manufacturing  Company  50  caterpillar 
5-ton  tractors,  artillery  model,  for  the 
heavy  work  of  snow  removal  this  win- 
ter. 

These  machines  were  ordered  at  a 
higher  price  than  some  of  the  com- 
peting machines  because  it  was  con- 
sidered that  they  were  especially  fitted 
for  this  class  of  work  and  on  account 
of  the  military  and  commercial  rec- 
ords for  past  performances  as  well  as 
for  the  "stability  and  facilities  of  the 
manufacturers." 

The  Holl  Company  states  that  "the 
caterpillar  which  had  been  the  exclusive 
tractor  choice  of  all  the  allied  govern- 
ments during  the  war.  was  responsible 
for  the  inception  of  the  fighting  tank-., 
and  was  adapted  exclusively  by  1  t 
United  States  War  Department  after 
exhaustive  tests,  for  motorization  of 
field    artillery    and    heavy  ordnance 


transportation."  Since  the  war  cater- 
pillar tractors  have  been  extensively 
used  for  different  classes  of  commer- 
cial and  industrial  work,  including  the 
transportation  of  materials  and  ma- 
chinery in  roadless  country  and  for 
road  building  and  maintenance,  heavy 
hauling,  logging  and  many  other  classes 
of  difficult  work. 


HKLTZ  BI,    NT  KB  I.  fAVKMKNT 
FOHMS     i;»KI»     ion  HKI'OHII 
KIMHHTK  PtVKttKNT 

Hellze'  steel  form*  were  used  for 
the  highway  concreted  at  record  speed 
by  McCrae,  Moore  &  Co.,  near  Big 
Lake.  Minn.,  as  described  in  Fubuc 
WORKS,  page  434,  November  6. 

The  operations  could  not  have  been 
so  rapid,  continuous  and  satisfactory 
nor  the  construction  so  excellent  with 
inferior  forms  that  might  involve  de- 
lay or  cause  imperfections. 

<  )thcr  contractors,  including  Seims, 
Hclmcrs  <fc  Schaffner,  of  St.  I'aul,  and 
A.  J.  Parrish.  of  Paris,  III.,  are  re- 
ported to  have  made  records  concret- 
ing with  Heltzcl  heavy-duty  type,  the 
standard  rail,  and  Heltzcl  light  road 
forms  with  narrow  2  inch  top  and  bot- 
tom flanges. 


•  -t<»n  r.vTKKHii.i.Kit  Ti:\<  i«>i:  mii.itauv  m  : 

■  ipKUATl.NI!  SN<  i\V  I'l.i  iU 


THK  H.  H.   im  iMis  CO. 

The  H.  H.  Robertson  Co.,  Pitt*- 
burgh,  formerly  the  Asbestos  Protected 
Metal  Co.,  announces  the  appointment 
of  Major  Hillis  F.  Hackedorn,  former 
district  manager  of  the  Detroit  office, 
as  district  manager  in  charge  of  the 
following  territory: 

Ohio  (part),  Indiana,  Arkansas 
.part).  Michigan,  Wisconsin.  Illinois, 
Missouri,  Iowa.  Minnesota,  North  Da- 
kota, South  Dakota,  Nebraska,  Kansas, 
Oklahoma  (part),  Ontario  (Essex 
county). 

Major  Hackedorn  will  have  his  head- 
quarters in  Chicago  arid  wi".  have 
charge  of  all  the  company's  offices  and 
activities  of  the  company's  district 
managers,  agents  and  sub-agents  in  the 
territory  enumerated. 


PERSONALS 

Newcomer,  Col.  Henry  C,  has  been 
appointed  division  engineer  of  the  U. 
S.  Kngineering  Department  with  head 
quartern  in  New  Orleans. 

Peters,  .I.  F.,  has  been  appointed 
part-time  secretary  of  the  St.  Louis 
Chapter  of  the  American  Association 
of  Engineers,  with  an  office  at  320  Co- 
lumbia Bldg.,  that  city. 

Rogers,  Ira,  has  been  appointed  res! 
■  lent  engineer  on  Federal  Aid  Project 
80,  Kansas  Highway  Commission,  with 
headquarters  at  Garnctt. 

Sherman.  Charles  W.,  of  Metcalf  A 
Kddy,  Boston,  Mass..  has  been  nomi- 
nated for  the  presidency  of  the  New 
England  Water  Works  Association  for 

mi. 

S. Hinders,  W.  L.,  connected  with  the 
Concrete  Steel  Co.,  New  York,  has 
lieen  appointed  district  engineer  of  the 
Washington  office. 

Simon,  Louis  L,  and  Mr.  Koenigs- 
Iwrg  have  opened  an  architectural  and 
<  ngiucering  office  at  H  South  Dearborn 
street,  Chicago. 

Thomas,  C.  C.^  formerly  professor 
of  mechanical  engineering.  Johns  Hop- 
kins University,  Baltimore,  Md.,  has 
opened  a  consulting  engineering  after 
in  Los  Angeles,  Cal. 
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RF.CONSTRFOTION  OF  THK  PHII.ADKUMIIA  PIKK,  DELAWAKE 

In  thi-  furi'Krouml.  concrete  !>■«'  rvmly  fW  IK. foot  lirirk  i"»vnn<-nt.    Hcyond  the  mixer,  u  Meant  roller  In  «-um- 

lijK'tinu  baJlMt  fW  h   (o-foot  kim'Uoii  of  pavement. 

Tills  work  will  lie  <le*crlhert  next  week. 
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Hauward  Buckets 


Beats  shoveling  all  hollow 

When  you  figure  thai  the  smallest  siz*'  of  Hay  ward 
Clam   Shell   Bucket   (Ore   Bowl)   will  grub 
Cubic  yards — ;5  j  ton — of  gravel  al  each  bite- 
well,  the  old  shovel  method  of  rehandling  i- 
ready  for  the  discard. 

Take   any    rehaiidling   jol;    >and,  gravel, 
crushed  stone,  no  matter  what  the  hulk 
material  or  the  hoisting  rig    and  a  I  lay- 
ward  Bucket  will  clean  it  up  with  big 
savings  in  lime  and  pay  roll. 


\\  tilt   now  for  ■  llnjnnrd  4  nfalitir. 
anil   bi-   furlhrr   run*  iur«*d. 


JThe  HaywardkCompanyj 

SO-S^Cburch  Street  -  NEW,  YORK,  N.  Y. 

Member  of  Matrr.il  Handlinc  Machinery 
Maauficturere'  Association 


t  lam  skrtl 

Oruascr  l*erl 

Drat  Srrnnrr 

Klrrfrlr  Motor  Back*  » 
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Ralph  Avenue  Sewer,  Brooklyn 


Very  large  concrete  twin  storm-water  sewer,  pump  house,  sanitary  sewer  and 
outlet  chamber  built  in  sand  below  water  level.  Ample  plant  installed  and  care- 
ful sequence  of  operations  secured  continuous  rapid  construction.  Large 
amount  of  ground  water  handled  without  difficulty. 


?62  linear  feet  of  combined  186-inch,  168-inch  and 
90-inch  storm  sewer,  209  feet  of  186-inch,  56  fect 
of  168-inch,  39  feet  of  90-inch  and  235  fect  of  72- 
inch  storm  sewer,  156  feet  of  54-inch  and  156  feet 
of  48-inch  sanitary  sewer,  275,000  feet  of  founda- 
tion planking  and  pile  caps,  30,000  fect  of  piles, 
90,000  pounds  of  steel  reinforcement  bars,  and 
fiO.OOO  yards  of  dredging,  besides  the  two  connect- 
ing chambers,  outlet  chambers,  sub-structure  and 
appurtenances. 

The  location  of 
the  storm  sewer 
was  intersected  in 
the  middle  con- 
tract, about  half  a 
mile  from  the 
pumping  station, 
by  the  elevated 
tracks  of  a  branch 
of  the  Long  Island 
Railroad,  which 
provided  for  the 
advantageous  de- 
livery at  high 
level  of  cement, 
broken  stone  and 
other  supplies  and 
equipment,  which 
were  received  at 
the  yard  of  the 
contractor  estab- 

STEAM  SHOVEL  EXCAVATING  t'I't'ER  I' ART  OF  SEWER  TRENCH  AN  U  ..  ,     ,      .  ■   .  , 

i'hi. I  v  BRING  SPOIL  To  HIGH  LEVEL  DtW  car  Hsnecl    mere.  A1 

this  point  the  broken  stone  was  unloaded  and 
stored  in  large  piles  on  the  surface  of  the  ground 
and  the  cement  was  chutcd  through  a  hole  in  the 
roof  of  the  cement  storage  house  adjacent  to  the 
concrete  mixing  plant.  Abundance  of  clean,  sharp 
sand  from  the  sewer  trench  excavation  was  hauled 
to  a  storage  pile  adjacent  to  the  stone  storage  and 
was  delivered  thence  by  a  bucket  elevator  to  the 
elevated  storage  bin.  The  stone  was  delivered  by  a 


The  Ralph  avenue  sewer,  from  Rem  sen  avenue 
to  Flatlands  avenue,  Brooklyn,  N.  Y.,  is  about 
8,350  feet  long  and  its  construction,  together  with 
that  of  the  pump  house,  a  large  outlet  chamber, 
discharge  channel  to  Jamaica  bay,  sanitary  sewer, 
and  various  connections  and  appurtenances,  were 
included  in  three  construction  contracts  awarded 
to  the  J.  F.  Cogan  Company  in  1917,  and  arc  now 
approaching  completion  under  the  direction  of  the 
Bureau  of  Sewers,  Borough  of  Brooklyn,  Arthur 
J.  Griffin,  chief 
engineer. 

The  principal 
estimated  items  of 
one  contract,  des- 
ignated as  the 
middle  contract, 
include  1,635  lin- 
ear feet  of  168-inch 
storm  sewer,  425 
feet  of  156-inch 
storm  sewer.  2,605 
feet  of  138-inch 
storm  sewer,  438 
feet  of  72-inch 
sanitary  sewer,  3,- 
192  feet  of  54-inch 
sanitary  s  e  w  e  r, 
800.000  linear  feet 
of  foundation  pil- 
ing, 200,000  fect 
of    sheeting  and 

bracing,  and  300.000  pounds  of  reinforcement 
steel.  The  contract  price  was  $700,238.84,  and  the 
time  was  limited  to  400  days,  an  amount  which 
has  been  considerably  extended  on  account  of  de- 
lays for  which  the  contractor  was  not  responsible. 

Outlet  work  in  Flatlands  avenue,  including  the 
sub-structure  of  the  pumping  station,  was  let  on  a 
separate  contract  called  the  third  contract,  for 
$432,365.    The  principal  items  included  in  it  are 
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16BINCH  TW  IN  STORM  WATER  SEWERS 

clam-shell  bucket  operated  by  a  derrick  boom  to 
at)  elevated  biii  from  which,  like  the  sand,  it  was 
delivered  by  gravity  to  the  charging  hopper  of  an 
elevated  1-yard  "Municipal"  concrete  mixer  sup- 
plied with  cement  hoisted  to  the  mixing  platform 
b)  a  barrel  elevator. 

RXlAVATINi;  AND  T1MHEK1XG  TRENCH 

The  twin  108-inch  storm  sewers  are  practically 
one  structure  divided  by  an  18-inch  longitudinal 
partition  wall  and  have  flat  V- shape  brick-paved 
inverts.  Hat  reinforced  roof,  and  18-inch  vertical 
side  walls.  Their  combined  cross  section  is  a 
rectangle  30  feet  10  inches  wide  and  10  feet  10 
inches  high.  It  was  originally  designed  to  build 
them  on  a  4-inch  plank  platform  supported  on 
foundation  piles,  but  these  were  subsequent!) 
omitted. 


MOVABLE    I'l.MI"    I't-ANT    DRAINING   SANITARY  SEWER 
TRENCH 


MWIIND  POSITION  OF  TRESTLE  FOR  CONCRETE  SERV 
TRACK  INSTALLED  ON  FINISHED  INVERT 


The  storm  sewer  in  the  first  contract,  and  part 
of  that  in  the  middle  contract,  were  built  in  an 
open  trench  about  34  feet  wide  and  with  an  aver- 
age depth  of  about  20  feet  below  the  surface  of 
the  ground  and  15  feet  below  ground- water  level. 
As  the  location  is  near  marshy  land  on  the  shores 
of  Jamaica  bay  and  as  the  soil  is  coarse,  loose 
sand,  a  very  large  amount  of  ground  water  was 
encountered  and  required  expensive  and  contin- 
ual heavy  pumping,  although  the  operations  were 
so  conducted  that  no  delays  or  serious  difficulties 
were  experienced  from  this  source. 

In  construction  the  three  contracts  were  han- 
dled as  one.  with  the  same  equipment  and  with 
operations  arranged  for  the  continuity  and  ef- 
ficiency of  the  work. 

The  trench  was  excavated  in  both  directions 
commencing  at  the  middle  of  the  work,  near  its 
intersection  with  the  railroad.  The  upper  part  of 
the  excavation,  down  to  sub-grade  of  the  storm 
sewers,  was  made  with  a  1-yard  Bucyrus  steam 
shovel,  mounted  on  traction  wheels  and  operat- 
ing in  the  bottom  of  the  trench.  Where  neces- 
sary, wooden  panels  were  laid  on  the  sand  to  pre- 
vent the  settlement  of  the  shovel  and  were  moved 
forward  by  the  dipper  as  the  shovel  advanced. 
The  sides  of  the  upper  part  of  the  trench  were 
sloped  to  the  natural  angle  but  the  lower  part  was 
sheeted  with  2-inch  vertical  planks  8  feet  long, 
driven  about  2  feet  below  the  trench  bottom. 

The  shovel  delivered  to  3-yard  narrow-gauge 
side-dump  cars  hauled  in  two  or  three-car  trains 
by  two  gasoline  locomotives  on  a  service  track  on 
the  surface  of  the  ground.  Operations  were  ar- 
ranged as  much  as  possible  for  these  cars  to 
dump  directlv  into  the  trench  over  the  finished 
sewer  to  provide  the  back  fill  without  rehandling ; 
but  when  this  was  impossible,  the  cars  were 
hauled  to  a  spoil  bank  and  dumped  there. 

At  the  upper  end  of  the  sewer  in  the  middle 
contract,  the  structure  consisted  of  the  twin 
storm  sewers  only,  but  at  a  point  near  the  loca- 
tion of  the  concrete  plant  a  line  of  54-inch  sani- 
tary sewer  was  constructed  adjacent  to  the  storm 
sewer  in  a  trench  excavated  at  the  bottom  of 
the  steam  shovel  trench  and  sheeted  on  both  sides 
with  wooden  sheet  piles.  This  excavation  was 
made  with  a  1-yard  clam-shell  bucket 
operated  by  the  50-foot  boom  of  a 
traveling  derrick  installed  on  a  15- 
foot  gauge  track  laid  on  the  sur- 
face of  the  ground  coincident  with 
or  parallel  to  the  axis  of  the  sewer, 
the  derrick  retreating  as  the  excava- 
tion was  made,  and  delivering  the 
spoil  directly  to  dump-cars. 

The  sides  of  the  sanitary  sewer 
trench  were  sheeted  with  2xl0-inch 
wooden  sheet  piles  with  the  lower 
ends  adzed  to  a  knife  edge.  The 
sheeting  and  its  tranverse  braces 
were  set  as  fast  as  the  excavation 
was  made,  the  clam-shell  bucket  be- 
ing carefully  handled  in  the  spaces 
between  braces.  The  sheet  piles 
were   driven   a    few   inches    at  a 
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time  by  a  McKiernan-Terry  hammer  oper- 
ated by  air  from  a  gasoline  engine-driven  com- 
pressor mounted  on  wheels  and  moved  along  on 
the  surface  of  the  ground  as  the  work  advanced. 
The  driving  was  facilitated  by  the  use  of  an 
hydraulic  jet  in  dry  ground,  and  in  wet  ground 
by  a  jet  of  compressed  air  which  gave  equally 
good  results  in  such  ground  and  was  found  very 
convenient. 

Heavy  pumping  was  required  to  keep  the  water 
down  in  the  sanitary  sewer  trench,  where  the 
bottom  was  dressed  carefully  to  sub-grade.  Piles 
were  omitted,  but  the  entire  bottom  was  covered 
with  two  courses  of  2-inch  longitudinal  planks. 
Notwithstanding  that  the  sand  was  firm  enough 
to  support  the  sewer  without  additional  founda- 
tion, the  planks  were  used  to  make  a  floor  for 
the  drainage  channel  and  to  prevent  undercutting 
by  the  Bowing  water. 

CONCRETING 

Concrete  was  delivered  in  special  steel  side- 
dump  cars,  spouted  into  the  sanitary  sewer 
trench,  and  filled  the  whole  width  of  it  except  a 
1*  >-inch  space  left  open  along  the  sheeting  on  the 
side  away  from  the  storm  sewer  to  provide  a 


channel  for  the  flow  of  water  to  the  pumps.  The 
concrete  was  placed  first  up  to  the  spring-line  of 
the  arch,  after  which  the  upper  surface  of  the 
invert  was  paved  with  specially  selected  bricks 
and  the  inner  and  outer  forms  were  set  for  the 
concrete  arch,  which  was  formed  in  the  same  way 
as  the  invert  and  side  walls,  filling  the  trench 
completely  except  for  the  drainage  channel  up  to 
an  elevation  12  inches  above  the  spring  line, 
where  the  vertical  outside  faces  of  the  side  walls 
intersected  the  curved  extrados  of  the  arch.  The 
sewer  was  built  in  40-foot  sections  and  after  the 
concrete  was  48  hours  old,  the  arch  forms  were 
collapsed  and  moved  forward  for  the  next  sec- 
tion, and  so  on. 

The  construction  of  this  low-level  sanitary 
sewer  was  really  the  key  to  the  construction  of 
the  storm  sewers  and  was  pushed  forward  as 
rapidly  as  possible  after  the  storm  sewer  trench 
had  been  excavated  to  the  necessary  depth.  This 
sewer  contained  about  ^  yard  of  concrete  to  the 
linear  foot,  and  was  built  at  a  maximum  rate  of 
120  feet  per  week. 

In  building  this  sewer,  care  was  taken  to  leave 
a  clear  space  of  16  inches  between  the  outer  side- 
wall  and  the  sheet  piling,  thus  providing  an  open 


BUILDING  7MNCH  SANITARY  SEWER  IN  LOW  LEVEL  TRENCH   DRAINED  BY  TWO  ELECTRIC  PUMPS  CONNECTED 
TO  DISCHARGE  PIPES  ON  THE  LEFT.    HANDLING  SAND  WITH  MOVABLE  DERRICK 
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SIDE  DUMP  CONCERTS  CARS         HAULED  BY  GASOLINE 
LOCOMOTIVE 

channel  with  the  bottom  at  about  sub-grade  of 
the  invert,  for  the  flow  of  the  ground  water  which 
entered  freely  through  the  cracks  between  the 
sheet  piles.  Spaces  were  intentionally  left  be- 
tween the  adjacent  edges  of  all  the  sheet  piles  on 
both  sides  of  the  trench  to  permit  the  unob- 
structed flow  and  seepage  of  the  ground  water, 
which  was  collected  in  the  side  channel. 

This  provided  for  the  thorough  drainage  of  tht 
sand  and  prevented  the  collection  of  water  out- 
side the  sheeting  which  would  have  developed  a 
hydrostatic  head  that  might  have  caused  boiling 
and  upheaval  in  the  bottom  of  the  trench,  diffi- 
culties that  were  obviated  by  this  method,  which, 
with  ample  pumping  facilities,  not  only  kept  the 
water  down  in  the  trench  but  gradually  drained 
the  adjacent  soil  so  that  the  upper  surface  of  the 
jH"ound-watcr  table  sloped  steeply  away  from  the 
trench  and  no  difficulty  whatever  was  encoun- 
tered in  keeping  the  bottom  of  the  trench  dry  and 
hard  and  in  holding  up  the  vertical  faces  adjacent 
to  the  sheet  piling. 

Generally  only  about  250  feet  of  the  sanitar) 
sewer  trench  was  kept  open  at  each  end  of  the  con- 
tract and  the  space  was  definitely  limited  every  40 
feet  by  pairs  of  transverse  braced  wooden  bulk- 
heads 30  inches  apart,  retaining  both  the  backfill 
and  the  face  of  the  earth  where  the  excavation 
was  in  progress.  The  30-inch  spaces  between  the 
bulkheads  were  excavated  30  inches  below  grade, 
making  sumps  in  which  about  a  yard  of  broken 
stone  was  deposited,  forming  a  strainer  that  al- 
lowed the  considerable  flow  of  ground  water  col- 
lecting around  the  finished  portions  of  the  sewer 
to  pass  through  to  the  pump  without  washing 
away  the  backfill. 

168-INCH  sewn 

After  the  main  trench  had  been  excavated  to 
sub-grade  and  the  low  level  sanitary  sewer  built, 
transverse  timber  sills  were  placed  on  the  main 
sub-grade,  and  on  them  framed  trestle  bents  were 
erected  and  braced  together  to  form  a  falsework 
carrying  a  service  track  for  the  concrete  cars 
that  were  set  to  dump  on  either  side  into  chutes 
delivering  the  concrete  wherever  required. 

Transverse  wooden  frames  or  ribs  with  a  hori- 
zontal upper  strip  and  a  lower  strip  shaped  to 
correspond  with  the  soffit  of  the  invert  were  set 


about  6  feet  apart  longitudinally  at  the  proper 
elevation.  The  invert  reinforcement  rods  were 
usually  omitted  in  the  middle  and  upper  sewer 
contract  sections.  Panels  of  wooden  lagging 
were  then  set  under  the  ribs  and  nailed  to  them 
and  the  space  under  them  was  concreted  in  20- 
foot  lengths,  core  boxes  being  placed  around  the 
lower  ends  of  the  trestle  posts  so  as  to  leave  cav- 
ities from  which  they  could  later  be  withdrawn. 
The  end  of  each  section  of  the  invert  forms  was 
bulkheadcd  and  core  boxes  attached  to  the  bulk- 
heads to  form  recesses  for  bonding  with  the  next 
section  of  concrete. 

After  the  invert  concrete  was  48  hours  old,  the 
ribs  and  lagging  were  removed  and  collapsible 
steel  Blaw  forms  for  the  side  walls  and  roof  slabs 
were  set  on  the  invert  concrete,  the  trestle  bents 
having  been  removed  and  the  holes  left  by  them 
in  the  invert  having  been  filled  with  concrete. 

Reinforcement  bars  for  the  sewer  roof  were 
laid  on  the  tops  of  the  forms,  supported  by  con- 
crete chairs  manufactured  at  the  site  by  the  con- 
tractor, and  the  service  track  was  laid  over  the 
top  of  the  forms  and  extended  beyond  them  on 
trestle  bents  replaced  on  the  finished  invert  so 
that  the  cars  could  deliver  concrete  both  to  the 
roof  slab  and  to  the  invert  in  advance. 

The  roof  and  side  walls  were  concreted  in  the 
same  operation,  and  under  favorable  conditions 
with  an  average  total  working  force  of  100  men, 
the  sewer  was  completed  at  the  rate  of  about  20 
feet  per  day  at  each  end.  The  excavating  and 
concreting  processes  were  duplicated  and  inde- 
pendent at  the  opposite  ends,  although  both  were 
served  from  concrete  mixed  at  the  central  plant. 

PUMPING 

The  trench  was  drained  by  four  6-inch,  one  8- 
inch  and  one  10-inch  I^wrence  electrically  driven 
centrifugal  pumps,  most  of  which  were  operated 
continuously  day  and  night.  These  pumps  were 
installed  on  movable  platforms  mounted  on  spe- 
cial tracks,  picked  up  in  the  rear  and  laid  down  in 
advance  on  the  bottom  of  the  trench  and  on  the 
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sloping  sides,  so  that  they  could  be  shifted  every 
few  days  as  the  work  advanced.  The  pumps  de- 
livered through  vertical  pipes  and  short  lengths  of 
horizontal  steel  pipes  a  short  distance  above  the 
surface  of  the  ground,  which  projected  beyond 
the  trench  and  discharged  into  open  wooden 
flumes  that  were  shifted  with  them  and  conducted 
the  water  to  the  nearest  gutter  or  waterway, 
sometimes  at  considerable  distance  and  sometimes 
involving  purchase  of  the  right  of  way  for  dig- 
ging the  ditch. 

After  the  concrete  walls  and  roof  slabs  of  the 
storm  sewer  was  48  hours  old,  the  forms  were 
stripped  and  advanced,  the  steel  forms  being  car- 
ried forward  on  collapsible  steel  towers  of  the 
Blaw  pattern  on  trucks  mounting  on  invert 
tracks.  The  sheet  piles  were  left  permanently  in 
the  ground,  but  the  rangers  and  braces  were  re- 
moved as  the  concrete  was  placed,  and  were  used 
over  and  over  again.  The  trench  was  backfilled, 
the  street  regraded,  and  the  excess  spoil  hauled 
away  and  wasted,  although  it  was  excellent  build- 
ing sand  that  could  have  been  sold  profitably  but 
for  the  lack  of  building  operations  in  the  vicinity. 

PUMP  HOUSE 

The  excavation  for  the  pump  house  was  made 
by  the  steam  shovel,  down  to  elevation — 10,  be- 
yond which  it  was  completed  with  clam-shell 
buckets  operated  by  the  50-foot  booms  of  two 
stiff -leg  derricks  with  electrically  driven  hoisting 
engines  that  were  installed  so  as  to  command  the 
entire  site.  The  pit  was  drained  by  the  electric 
pumps  and  the  concrete  from  the  central  mixing 
plant  was  hauled  to  place  on  the  service  track 
extended  over  the  surface  of  the  adjacent  ground 
and  chuted  to  position. 

The  walls  were  built  in  6-foot  courses  in  wood- 
en forms  made  with  panels  that  were  not  wholly 
removed  but  were  unbolted  and  lifted  by  the  der- 
rick booms  for  the  successive  courses  while  the 
lower  edges  of  the  panels  still  remained  in  con- 
tact with  the  faces  of  the  walls  that  kept  them 
aligned  and  spaced.  The  service  track  was  even- 
tually shifted  and  elevated  on  a  central  trestle 
that  passed  across  the  building  to  give  it  suf- 
ficient height  for  delivering  the  concrete  by  grav- 
ity to  the  upper  parts  of  the  walls. 

The  principal  equipment  installed  on  the  job 
included  six  centrifugal  pumps,  one  steam  shovel, 
two  clam-shell  excavating  buckets,  two  traveling 
and  three  fixed  derricks,  three  Plymouth  gasoline 
locomotives  for  hauling  the  concrete  cars  and  the 
spoil  cars,  ten  Steubner  steel  side-dump  concrete 
cars  of  45  cubic  feet  capacity,  ten  4-yard  side- 
dump  wooden  cars,  one  Chicago  pneumatic  air 
compressor,  two  McKiernan-Terry  pile  driving 
hammers,  one  1-yard  "Municipal"  concrete  mixer 
and  two  smaller  concrete  mixers,  200  linear  feet  of 
Blaw-Knox  steel  collapsible  forms,  a  bucket  ele- 
vator at  the  concrete  plant  for  filling  the  stone 
and  sand  bins,  and  the  usual  equipment  of  hand 
tools. 

With  the  exception  of  the  steam  shovel  and 
locomotives,  almost  all  of  the  plant  installed  on 
this  job  was  operated  by  electricity,  thus  effect- 
ing a  large  economy  of  time  and  fuel. 
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The  construction  of  both  storm  water  and  sani- 
tary sewers  in  the  same  trench,  with  the  sanitary 
sewer  excavation  and  special  drainage  channel 
always  maintained  in  advance,  was  an  important 
feature  of  the  work  that  both  simplified  and  ex- 
pedited it  and  effected  an  important  reduction  in 
the  amount  of  pumping  and  bracing  required  in 
the  previously  saturated  soil.  By  this  method  » 
dry  trench  was  maintained,  the  bearing  strength 
of  the  trench  bottom  was  increased,  and  stability 
was  developed  for  the  sides  of  the  trench. 

The  total  contract  price  for  the  three  contracts, 
based  on  estimated  quantities  and  unit  prices, 
was  $1,360,133.59.  The  principal  items  for  the 
8,350  feet  of  construction  on  Ralph  avenue,  be- 
tween Remsen  avenue  and  Flatlands  avenue,  in- 
clude :  262  feet  of  186-inch,  168-inch  and  90-inch 
combined  storm  sewers,  209  feet  of  186-inch  storm 
sewer,  1,691  feet  of  168-inch  storm  sewer,  425  feet 
of  156-inch  storm  sewer,  2,605  feet  of  138-inch 
storm  sewer,  2,018  feet  of  132-inch  storm*  sewer, 
675  feet  of  126-inch  combined  sewer,  433  feet  of 
114-inch  combined  sewer,  39  feet  of  90-inch  storm 
sewer,  673  feet  of  72-inch  sanitary  sewer,  3,348 
feet  of  54-inch  sanitary  sewer,  156  feet  of  48-inch 
sanitary  sewer,  38  feet  of  30-inch  sanitary  sewer, 
42  feet  of  10-inch  sanitary  sewer,  60  feet  of  8-inch 
sanitary  sewer,  910  feet  of  flood  pipes,  54  man- 
holes, 17  sewer  basins,  1  float  chamber,  1  con- 
necting chamber  A,  1  connecting  chamber  B,  1 
outlet,  the  sub-structure  for  pumping  station,  1,- 
325,000  feet  B.  M.  foundation  planking,  370,000 
feet  B.  M.  sheeting  and  bracing,  133,000  linear 
feet  piles,  365,000  pounds  steel  bars  and  60,000 
cubic  yards  dredging. 


Amphibious  Steam  Shovels 

In  the  construction  of  6  miles  of  the  Inland 
Empire  Highway  along  the  banks  of  the  Yakima 
river,  Washington,  the  contractors,  Boss  & 
Hampshire,  excavated  180.000  cubic  yards  of 
loose  volcanic  rock  and  solid  lava  with  two  18-B 
?8-yard  Bucyrus  revolving  shovels  mounted  on 
caterpillar  traction. 

The  shovels  were  shipped  by  rail  to  the  bank 
of  the  river  at  a  point  where  it  is  about  300  feet 
wide  and  4  feet  in  maximum  depth,  with  a  gentle 
current  and  a  bottom  consisting  of  round  boulders 
of  all  sizes.  Steam  was  got  up  in  the  boilers  and 
the  shovels  crossed  under  their  own  power  in 
from  10  to  20  minutes  each  notwithstanding  that 
some  time  was  lost  in  removing  large  boulders 
and  filling  holes  by  the  shovel  itself.  One  of  the 
shovels  crossed  in  November  and  the  other  about 
a  month  later,  when  considerable  ice  was  running. 


Blasting  With  Quicklime 

The  National  Lime  Association  describes  as 
follows  a  very  simple,  safe  and  cheap  method  of 
wrecking  and  shattering  rocks,  foundations,  ef,., 
by  utilizing  the  tremendous  expansion  force  de- 
veloped by  slaking  quicklime. 
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"To  break  up  an  otd  stone  wall  or  other  ma- 
sonry, or  to  knock  out  a  superfluous  brick  pier 
without  the  use  of  dynamite,  slow  han  '.  labor  is 
unnecessary.  Simply  drill  a  good-siz-jd  hole  in 
the  wall — making  this  bottle  shape.!  with  as  small 
an  opening  as  possible.  Put  in  quicklime  until 
this  hole  is  almost  full  and  make  a  t:g"  -fitting 
wooden  plug  that  can  be  driven  firmlv  into  -he 
opening.  Quickly  pour  in  enough  water  to  slake 
the  lime  and  drive  home  the  plug. 

"The  expansion  of  the  lime  as  it  sbkes  will 
exert  a  tremendous  pressure  that  will  f.ir.i'v  break 
up  any  ordinary  piece  of  masonry." 


Width  and  Thickness  of 
Illinois  Highway  Pavements 


Evolution  of  specifications  and  reasons 
for  increasing  thickness  discussed  by  the 
Division  of  Highways. 


In  a  bulletin  dated  October  28.  1920,  the  Illinois 
Division  of  Highways  gives  the  following  brief 
statement  concerning  the  development  of  pave- 
ment widths  and  thicknesses  in  that  state: 

The  evolution  in  highway  specifications  is,  in 
view  of  the  present  traffic  situation,  an  interest- 
ing study.  In  1913  our  plans  called  for  a  concrete 
road  6  inches  thick  laid  on  a  crowned  subgrade. 
Beginning  with  1915  we  built  a  flat  subgrade  mak- 
ing the  pavement  7  inches  thick  in  the  center  and 
f.  Miches  on  the  side.  Conditions  brought  about 
by  the  war  forced  a  heavy  truck  traffic,  especially 
in  the  east,  and  demonstrated  the  fact  that  our 
roads  would  be  called  upon  to  carry  a  much 
heavier  burden  than  anticipated.  Accordingly, 
our  Federal  Aid  plans  for  1919  called  for  pave- 
ments 7  inches  in  thickness  at  the  side  and  8 
inches  in  the  center.  We  realized  later  that  on 
our  double- track  pavements  traffic  was  practic- 
ally  as  great  on  the  side  of  the  road  as  in 
the  center.  We  therefore  decided  upon  another 
change  and  are  now  building  all  concrete 
pavements  8  inches  thick  throughout  their  entire 
width;  or  where  other  types  are  used,  what  we 
consider  to  be  the  equivalent  of  an  8-inch  con- 
crete pavement. 

The  evolution  in  widths  has  been  much  the 
same.  In  the  beginning  of  state  road  construc- 
tion, a  10-foot  road  was  considered  sufficient  on 
all  roads  except  those  adjacent  to  large  centers  of 
population,  like  Chicago  Now  we  arc  building 
all  roads  on  the  Federal  Aid  System  10  and  18 
feet  wide.  In  the  future  18  feet  will  undoubtedly 
.,r,.vail— all  of  this  because  of  the  greatly  in- 
creased traffic,  as  evidenced  by  the  greatly  in- 
creased registration  of  motor  cars  and  trucks. 

During  the  last  session  of  the  Legislature  a 
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law  was  passed  limiting  loads  of  motor  trucks  to 
8  tons  per  axle,  including  weight  of  the  truck 
itself.  In  view  of  the  fact  that  in  most  trucks 
about  two-thirds  of  the  weight  is  on  the  rear 
axle  this  law  is  generally  equivalent  to  limiting 
the  total  load  to  12  tons,  including  truck,  or  a 
5K-ton  to  6-ton  load,  exclusive  of  truck. 

The  situation  resolves  itself  into  this, — that  if 
we  are  going  to  permit  truck  manufacturers  and 
users  of  trucks  to  use  any  size,  or  carry  any  load 
that  may  suit  their  convenience  or  their  fancy  we 
shall  have  a  repetition  of  the  struggle  between 
the  weight  of  the  rail  and  the  size  of  the  locomo- 
tive, a  struggle  which  has  been  going  on  for 
fifty  years  and  is  not  yet  ended,  the  difference 
being  that  the  cost  of  that  struggle  was  paid  by 
the  corporation,  while  the  cost  of  the  same  strug- 
gle between  the  highway  and  truck  will  be  paid 
by  the  taxpayers.  There  is  still  another  differ- 
ence lying  in  the  fact  that  in  the  case  of  the  rail- 
roads a  change  of  rails  usually  settled  the  matter 
for  the  time  being,  while  with  the  case  of  the 
highways,  not  only  the  wearing  surface  will  be 
destroyed  but  the  foundation  as  well,  which 
means  the  entire  pavement.  It  is  obvious  to  any 
reasonable  person  that  this  situation  cannot  be 
permitted  on  our  highways.  We  cannot  permit 
a  pavement  paid  for  by  the  public,  and  which  is 
ample  to  carry  99  per  cent  of  the  traffic,  to  be 
totally  destroyed  by  a  few  unreasonably  heavy 
trucks  representing  a  fraction  of  1  per  cent  of 
the  traffic.  The  solution  lies  in  arriving  at  the 
proper  beam  strength  of  pavements  to  meet  the 
weight  of  the  economic  load  and  then  through 
legislation  placing  the  proper  limit  on  weights 
of  loads,  and  enforcing  the  law  rigorously. 

The  Bureau  of  Public  Roads  at  Washington  is 
making  some  interesting  experiments  with  a  view 
to  determining  the  relative  loads  that  different 
types  and  thicknesses  of  pavement  will  carry  The 
State  Division  of  Highways  in  connection  with 
the  L\  S.  Bureau  of  Public  Roads  is  conducting 
some  experiments  along  a  different  line  for  the 
purpose  of  determining  the  actual  truck  loads  that 
pavements  of  different  types  and  thicknesses  will 
carry. 


Cutting  Pavements  By  Compressed  Air 

Compressed  air  has  been  used  to  a  greater  or 
less  extent  for  a  number  of  years  past  for  cutting 
through  street  pavements,  as  has  been  described 
in  these  columns  several  times.  One  of  the  latest 
installations  for  this  purpose  is  that  of  the  West- 
ern Union  Telegraph  Company  in  San  Francisco, 
which  uses  an  outfit  for  cutting  through  the  pave- 
ments of  that  city  for  laying  wire  conduits  and 
pneumatic  tubes.  This  outfit  consists  of  a  6  x  6- 
inch  compressor  with  a  capacity  of  65  cubic  feet, 
operated  by  a  20  h.  p.  engine.  Air  is  maintained 
by  this  equipment  at  85  pounds  pressure.  The 
whole  is  mounted  on  a  two-hoursc  wagon  with  a 
low-hung  frame.  Long  air  hose  is  used  so  that 
it  is  possible  to  operate  with  drills  at  a  consider- 
able distance  from  the  compressor. 
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The  Wanaque  Dam 


Construction  begun  on  the  first  structure 
to  be  built  by  the  North  Jersey  District 
Water  Supply  Commission.  An  incentive 
cost-plus  form  of  contract  has  been 
adopted. 


The  Wanaque  Dam,  construction  of  which  has 
just  been  started  in  the  northern  part  of  New- 
Jersey,  is  interesting  from  several  points  of  view. 
The  main  dam  is  about  1.200  feet  long  and  has 
a  maximum  height  from  bed  rock  to  spillway  of 
about  155  feet,  The  engineering  design,  while 
not  unique,  contains  many  interesting  features,  as 
shown  in  the  description  of  the  dam  given  in  the 
issue  of  Pciu.K  Works  for  April  17,  1920. 

The  history  of  legislation  and  negotiations  con- 
nected with  the  work  are  also  interesting,  al- 
though especially  so,  of  course,  to  the  communi- 
ties in  the  northern  part  of  New  Jersey.  The 
main  feature  in  this  connection,  however,  is  that 
this  marks  the  first  physical  result  obtained  by 
the  North  Jersey  District  Water  Supply  Commis- 
sion, which  was  created  a  number  of  years  ago 
with  a  view  to  utilizing,  to  the  best  advantage  of 
all  the  communities,  all  water  supplies  in  the 
northern  part  of  the  state,  and  to  prevent  any  pri- 
vate or  public  corporation  from  so  monopolizing 
the  natural  water  supplies  of  the  district  as  to 
make  it  impossible  for  any  community  to  obtain 
an  adequate  supply  for  itself.  The  state  law  pro- 
vides for  the  co-operation  of  any  number  of  the 
cities,  towns  and  small  communities  in  the  north- 
ern part  of  the  state  towards  the  development  of 
a  supply  for  the  common  use  of  all. 

The  commission  selected  the  Wanaque  river  as 
offering  the  most  favorable  opportunity  for  serv- 
ing the  immediate  needs  of  several  of  these  com- 
munities. Newark,  the  largest  city  in  the  district, 
immediately  decided  to  go  into  the  project,  but 
so  far  none  of  the  other  communities  has  definitely 
committed  itself  to  it,  and  after  negotiations  cov- 
ering two  or  three  years,  Newark  finally  decided 
to  finance  the  entire  project.  The  taw  provide* 
that  at  any  future  time  other  communities  may 
join  in  by  paying  their  proportionate  share  of  the 
total  cost,  and  it  seems  probable  and  in  fact  al- 
most inevitable  that  a  number  of  cities  and  towns 
will  later  co-operate  with  Newark  in  the  expenses 
and  utilization  of  the  Wanaque  supply. 

The  third  feature  of  interest  is  the  form  under 
which  the  first  section  of  the  work  has  just  been 
let,  this  being  a  form  of  incentive  cost-plus  con- 
tract. Owing  to  the  present  condition  of  the  labor 
and  material  market  and  to  certain  other  consid- 
erations, the  commission  decided  to  limit  the  con- 
tract awarded  this  fall  mainly  to  the  construction 
of  the  core  wall,  which,  in  any  event,  would  have 
to  be  completed  before  much  work  could  be  dom.- 
on  the  main  part  of  the  dam.    This  part  of  the 


construction  is  about  one-quarter  of  the  total  in 
point  of  cost.  It  has  recently  been  let  to  W.  H. 
Gahagan,  Inc.,  of  Brooklyn.  Mr.  (Jahagan  nan 
representatives  on  the  ground  by  November  15, 
and  machinery  on  the  way  there,  and  actual  con- 
struction of  preliminary  structures  has  been 
begun. 

The  contract  allows  the  contractor  4  per  cent 
commission  on  the  cost  up  to  a  certain  base  price, 
while  if  the  cost  should  fall  below  this  price  by 
$100,000  or  less,  the  contractor  will  receive  in 
addition  25  per  cent  of  this  saving,  and  if  a  sav- 
ing of  between  $100,000  and  $200,000  be  made, 
the  contractor  will  receive  50  per  cent  of  such  sav- 
ing. The  base  price  is  fixed  tentatively  at  about 
$1,125,000,  this  being  the  commission's  estimate  of 
the  cost  of  the  work  based  on  certain  estimated 
quantities  and  unit  prices  fixed  in  connection  with 
assumed  labor  wage  rates.  Provision  is  made  for 
increasing  or  decreasing  this  base  price  in  ac- 
cordance with  increases  or  decreases  in  prevail- 
ing rate  of  wage,  cost  of  materials,  etc.  The  work 
was  divided  into  two  classes,  on  one  of  which  the 
commission  fixed  a  commission  of  4  per  cent,  this 
consisting  chiefly  of  workmen's  quarters,  tools, 
miscellaneous  supplies,  and  other  appurtenances 
of  the  work  which  did  not  form  a  part  of  the  dam 
itself,  while  upon  the  major  part  of  the  work  the 
bidders  named  the  commission  for  which  '.bey 
would  perform  the  work,  and  Wr.  "H.  Gahagan, 
Inc.  named  4  per  cent  for  this  part  also. 

There  arc  numerous  minor  details  regulating 
the  method  of  calculating  the  commission  due  the 
contractor,  but  the  above  gives  its  broad  outlines. 

The  commission  will,  of  course,  have  a  repre- 
sentative upon  the  ground  to  check  t!'c  time- 
keeper's accounts  and  the  pay  roll,  etc  Monthly 
payments  will  be  made  for  all  materials  delivered 
as  well  as  work  done,  a  percentage  of  ti,esc  pay- 
ments being  retained  each  month  until  the  amount 
so  retained  equals  $25,000,  after  which  the  full 
amounts  of  monthly  estimates  will  be  paid.  The 
contractor  furnishes  a  bond  in  a  sun  equal  to  50 
per  cent  of  the  estimated  contract  price. 

In  our  description  of  April  17,  a  different  form 
of  contract  was  described,  which  covered  the  en- 
tire work  and  required  the  contracior  to  give  d 
bond  for  the  full  amount  of  the  contract  price, 
etc.  No  contract  was  let  on  these  terms  on  ac- 
count of  the  high  prices  caused  by  several  reasons, 
one  of  the  determining  ones  being  the  uncertain 
condition  of  both  the  material  and  the  labor  mar- 
ket, another  being  the  difficulty  which  contractors 
found  in  obtaining  bond  for  $4,000,000  or  $5,000,- 
000,  the  estimated  cost  of  the  work,  consequently 
the  work  was  subdivided  and  the  method  of  let- 
ting it  just  described  was  adopted  instead. 

The  contractor  for  this  first  section  has  been 
well  and  favorably  known  in  contract  work  in  this 
section  for  twenty  years  past,  and  this,  combined 
with  the  special  pains  which  have  been  taken  to 
work  out  the  details  of  the  contract  just  let,  leads 
the  commissioners  to  believe  that  they  will  secure 
satisfactory  results  with  a  minimum  of  cost  and 
a  maximum  of  equitv  to  all  concerned. 

The  work  is  in  charge  of  Morris  K.  Sherrerd 
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as  consulting  engineer  and  Arthur  H.  Pratt  as 
acting  chief  engineer.  Charles  E.  Gregory,  who 
died  in  February  of  this  year,  was  deputy  engi- 
neer. The  North  Jersey  District  Water  Supply 
Commission  consists  of  Laurent  J.  Tonnele  as 
chairman,  Ernest  C.  Hinck,  Wood  McKee  and 
Obadiah  C.  Bogardus. 

Wood  Preserving  Notes 
By  Forest  Products 
Laboratory 


That  charring  does  not  preserve  wood  and 
that  water  solubility  is  a  necessary  prop- 
erty of  wood  preservatives  are  conclusions 
by  the  laboratory  from  its  experiments. 


Charring  Does  Not  Preserve  Wood — Charring 
is  of  little  value  in  protecting  the  butts  of  fence 
posts  and  telephone  poles  from  decay.  This  is 
shown  by  service  tests  made  by  the  U.  S.  Forest 
Products  Laboratory  on  fences  of  charred  and  un- 
treated posts  of  various  species.  The  charred 
posts  proved  in  these  tests  to  be  even  less  durable 
than  the  untreated  ones. 

Theoretically,  an  area  of  charred  wood  around 
a  post  should  prevent  decay,  because  charcoal 
does  not  decay  or  encourage  the  growth  of  fungi. 
But  the  charred  area  around  a  post  is  not  usually 
a  solid  covering.  It  is  checked  through  in  many 
places.  If  posts  are  seasoned  before  they  are 
charred,  the  charring  does  not  reach  to  the  bot- 
tom of  the  season  checks  which  are  always  pres- 
ent. If  green  unchecked  posts  are  charred,  checks 
will  open  through  the  charred  part  as  the  wood 
seasons.  In  either  case  the  uncharred  center  of 
the  post  is  exposed  to  fungus  infection  and  will 
decay  as  rapidly  as  any  untreated  wood. 

Charring  deep  enough  to  resist  decay  would  un- 
doubtedly weaken  a  post  of  ordinary  size. 

Water  Solubility  a  Necessary  Property  of 
Wood  Preservatives — That  any  substance,  to  be 
an  effective  wood  preservative,  must  be  soluble 
in  water  at  least  to  the  extent  of  producing  a 
toxic  water  solution  is  the  basis  of  a  theory  now 
being  developed  at  the  U.  S.  Forest  Products 
Laboratory.  It  would  seem  reasonable  to  expect 
that  any  material  which  is  poisonous  enough  to 
kill  an  organism  of  any  kind  must  necessarily  be 
soluble  in  the  body  fluids  of  that  organism ;  and 
the  chief  body  fluid  of  timber-destroying  fungi 
and  wood  borers  is  water.  With  very  poisonous 
materials  this  solubility  need  not  be  great ;  in  fact, 
1  part  in  1,000,000  may  be  sufficient  if  the  mate- 
rial is  poisonous  enough. 

Wood  preservatives  now  in  use  are  of  two  dis- 
tinct types — inorganic  salts,  such  as  zinc  chloride, 
which  are  very  soluble  in  water ;  and  oils,  such 
as  the  creosotes,  which  are  generally  considered 


to  be  insoluble.  The  solubility  of  creosote  is 
usually  considered  so  slight  as  to  be  neglected, 
but  experiments  indicate  that  certain  constitu- 
ents of  creosote  are  sufficiently  soluble  in  water 
to  make  it  poisonous  for  wood  destroyers.  Cre- 
osote oil  may,  therefore,  be  considered  as  con- 
sisting of  two  groups  of  compounds,  one  of  these 
being  sufficiently  soluble  in  water  to  render  it 
toxic,  the  other  insoluble  in  water  and  hence  not 
toxic.  The  non-toxic  oils  act  as  a  reservoir  for 
the  toxic  oils  and  feed  them  slowly  to  the  mois- 
ture in  the  wood. 

The  difference  between  oil  preservatives  and 
inorganic  salt  preservatives,  as  far  as  this  theory 
is  concerned,  is  in  their  method  of  retaining  the 
reserve  supply  of  poison.  Zinc  chloride  has  no 
reserve  supply,  all  the  material  being  soluble  in 
the  usual  amount  of  moisture  present  in  air-dry 
wood.  Sodium  fluoride  may  have  a  reserve  sup- 
ply in  the  form  of  solid  crystals,  if  applied  in  a 
saturated  solution.  Creosote  oil  may  have  a  con- 
siderable reserve  supply  stored  in  the  oil  itself, 
this  supply  being  fed  to  the  wood  as  needed. 


Toledo's  Street  Railways 

At  the  election  on  November  2,  the  voters  of 
Toledo,  Ohio,  approved  the  granting  of  a  fran- 
chise to  the  Community  Traction  Co.,  a  newly  in- 
corporated company  formed  to  take  over  the 
street  railway  interests  of  the  Toledo  Railways  & 
Light  Co.  The  plan  thus  approved  is  to  result 
in  a  lower  fare,  the  7-cent  cash  fare,  three  tickets 
for  20  cents  and  2-cent  transfers  being  reduced 
to  6  cents,  five  tickets  for  30  cents  and  1-cent 
transfers.  After  six  months  the  fare  will  be  de- 
termined automatically  by  the  size  of  the  stabiliz- 
ing fund,  on  the  basis  of  the  net  income  from  the 
first  six  months'  operation  on  what  is  known  as  a 
service-at-cost  system. 

A  Board  of  Street  Railway  Control,  consisting 
of  three  members,  who  are  neither  interested  in 
the  company  nor  employed  by  the  city,  is  to  be 
appointed  by  the  mayor,  and  they  in  turn  will 
choose  a  street  railway  commissioner  for  pro- 
tecting the  rights  of  the  public,  whose  salary  will 
be  paid  by  the  company.  This  board  of  control 
will  also  prepare  plans  for  more  efficient  opera- 
tion and  service,  being  allowed  $1,000,000  for 
changes  and  rearrangements  in  the  street  railway 
system. 


What  may  prove  to  be  a  valuable  supply  of  road 
material  is  being  tested  on  the  Warren  Nichols 
farm  in  Marietta  township,  near  Marshalltown, 
la.  The  deposit  was  located  last  fall  by  County 
Engineer  H.  O.  Hickik,  and  the  state  highway 
commission  is  making  borings  and  tests  to  ascer- 
tain the  quantity  and  quality  of  the  deposit. 


The  state  of  South  Dakota  is  expending  $100,- 
000  in  building  a  railroad  and  improving  and  de- 
veloping its  coal  mine.  The  coal  mine  will  be 
fully  equipped  to  furnish  coal  to  all  the  state 
institutions  of  South  Dakota. 
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Why  Good  Contractors  Sometimes 

Fail  to  Bid 

Important  contracts  that  arc  apparently  attrac- 
tive sometimes  fail  to  receive  enough  bids  for 
satisfactory  competition,  or  the  bids  are  exces- 
sively high,  or  sometimes  no  bids  at  all  are  re- 
ceived. When  experienced  contractors  with  good 
records  and  sufficient  resources  fail  to  make  rea- 
sonable bids  for  engineering  construction  work  it 
is  likely  to  be  due  to  one  of  several  reasons  that 
frequently  occur  and  involve  risks  that  on  some 
occasions  the  contractors  decide  to  take,  or  to 
provide  for  by  excessively  high  bids.  These  in- 
clude : 

For  the  last  four  or  five  years  the  great  uncer- 
tainty of  cost  of  labor  and  materials  and  equip- 
ment, the  poor  quality,  unreliability  and  difficulty 
of  obtaining  sufficient  labor  and  the  difficulties  of 
transportation  and  manufacture,  which,  as  relat- 
ing to  construction,  have  been  seriously  discrim- 
inated against  by  the  Federal  government. 


Poor  advertising;  the  work  may  not  be  adver- 
tised over  a  wide  enough  field  or  in  mediums 
reaching  the  proper  readers,  especially  when  a 
large  proportion  of  the  advertising  is  in  local 
papers;  it  should  always  be  prominently  an- 
nounced in  the  technical  papers  devoted  to  that 
class  of  construction. 

Insufficient  time  may  be  allowed  for  the  prepa- 
ration of  the  contractor's  estimate  and  his  inves- 
tigation of  conditions,  requirements  and  proba- 
bilities, especially  for  a  large  or  complicated  job 
or  one  at  a  distant  point. 

Very  elaborate  work,  work  involving  unusual 
conditions  or  work  in  inaccessible  or  remote 
places  may  require  so  much  expenditure  for  in- 
vestigation needed  to  make  a  safe  bid,  that  con- 
servative contractors  will  refuse  to  bid  or  will  bid 
excessively  high  prices  to  insure  themselves 
against  unknown  contingencies  or  assumed  con- 
ditions. 

The  specifications  may  be  excessively  rigid  or 
they  may  even  be  conspicuously  unfair,  some- 
times even  being  deliberately  intended  to  throw 
all  possible  risk  and  responsibility  on  the  con- 
tractor and  to  deprive  him  of  any  opportunity  to 
make  even  a  fair  profit. 

The  contractor  may  be  held  responsible  for  con- 
ditions and  results  entirely  beyond  his  control  and 
which  cannot  be  foreseen.  Important  contracts 
written  by  large  cities  have  even  specified  that 
the  contractor  is  responsible  for  damages  incurred 
through  the  direct  execution  of  the  engineers' 
specific  instruction. 

The  reputation  of  the  engineer,  architect  or 
owner  may  be  one  of  great  rigidity  and  injustice, 
even  of  a  disposition  to  injure  the  contractor  or 
to  litigate  with  him,  or  to  refuse  and  delay  pay- 
ment to  the  utmost.  He  may  have  a  reputation 
for  unfair  dealing  or  unwarranted  interpretation 
of  the  specifications  or  classification  of  work. 

The  excessive  amount  of  surety  demanded  or 
certified  check  deposited,  or  the  bonding  com- 
panies may  discriminate  against  a  worthy  con- 
tractor. 

The  specifications  and  even  the  drawings  may 
be  so  ambiguous  or  contradictory  that  it  is  im- 
possible to  be  certain  of  the  requirements. 

The  contract  may  contain  very  undesirable  ele- 
ments impairing  an  otherwise  good  job.  When 
these  elements  arc  only  a  small  part  of  the  total 
they  can  be  advantageously  separated  in  an  inde- 
pendent contract. 

The  job  may  be  too  small  or  too  large  and  it 
may  be  possible  to  combine  several  contracts  in 
one  or  to  separate  a  large  contract  into  several 
sections,  or  to  classify  the  work  in  it  and  get 
separate  bids  on  the  different  classes. 

The  contractor  may  be  subjected  to  adverse 
T»olitical  pressure  or  threatened  with  payment  of 
blackmail  or  heavy  graft  to  which  he  will  not 
submit. 

The  contractor  may  have  open  shop  policy  in  a 
tocalitv  where  closed  shop  labor  prevails,  and 
therefore  be  unable  to  execute  work  at  that  par- 
ticular place  which  he  would  do  elsewhere.  Some 
important  firms  are  thus  excluded  from  work  in 


Digitized  by  Google 


436 


PUBLIC    VV  ORKS 


Vol..  4!>.  No.  So-  * 


certain  cities  where  any  business  they  transact 
must  be  through  subsidiary  or  allied  firms  not 
opposed  by  the  labor  union. 

The  contractor  may  be  inexperienced  or  un- 
equipped for  the  special  job,  a  difficulty  that  is 
met  by  adequate  and  judicious  advertising  that 
offers  the  work  to  specialists  or  contractors  of 
wider  experience  and  located  in  remote  places. 

All  of  these  reasons  appeal  much  more  strongly 
to  upright  and  experienced  contractors  than  they 
do  to  tricky  or  inexperienced  men,  so  that  the 
latter  often  bid  on  contracts  and  receive  work 
that  they  are  incompetent  or  unwilling  to  carry 
out  properly,  thus  involving  the  construction  in 
clanger  and  delay  with  great  risk  of  poor  work 
and  liability  of  extra  cost  to  the  owner.  If  the 
contractor  is  honest  but  unfortunate  he  may  car- 
ry the  work  through  and  be  ruined  by  it.  His 
place  is  likely  to  be  filled  by  a  successor  either 
honest  or  dishonest,  thus  discouraging  the  ef- 
ficient contractor  and  eventually  costing  the  city 
more  than  if  the  conditions  were  improved  in  the 
first  place. 


A  Desirable  Type  of  Contract 

When  a  construction  job  is  of  a  standard,  sim- 
ple nature  under  well-known  conditions,  and 
competed  for  by  several  satisfactory  bidders,  the 
lump  sum  form  of  contract  is  often  a  very  desir- 
able type.  If  some  tine  of  these  conditions  is  lack- 
ing, especially  if  great  uncertainties  attend  the  ex- 
ecution of  the  job,  or  if  it  is  of  a  very  prolonged  or 
extremely  difficult  nature,  the  lump  sum  form  is 
likely  to  work  hardship  to  one  or  the  other  or 
perhaps  to  both  parties. 

To  meet  the  difficulties  and  to  expedite  the  work 
by  allowing  its  commencement  without  taking 
time  for  long  and  costly  preliminary  investiga- 
tions and  estimates,  and  cost-plus  type  of  con- 
tract has  been  devised  and  used  with  varying  de- 
grees of  success,  especially  in  the  emergency  work 
of  the  late  war.  and  since  then,  to  allow  for  the 
great  variation  and  uncertainty  in  the  cost,  qual- 
ity and  availability  of  labor  and  materials.  The 
principal  objections  to  it  have  been  the  possibility 
of  increasing  the  cost  of  the  work  and  the  con- 
tractor's fee  by  unnecessary  construction  ex- 
penses; a  lack  of  incentive  for  the  contractor  to 
reduce  the  cost  of  the  work;  the  possibility  of  un- 
due prolongation  of  the  work,  thereby  enabling 
the  contractor  to  unnecessarily  employ  his  organ- 
ization and  equipment  that  might  otherwise  be 
idle;  and  the  uncertainty  regarding  charges  prop- 
erly covered  by  the  contractor's  fee. 

Various  modifications  have  been  suggested,  and 
some  of  them  applied,  to  meet  these  difficulties 
and  to  promote  the  main  object  of  this  form  of 
contract  which  should  usually  be  to  place  all  the 
necessary  cost  of  the  work  and  unavoidable  risk 
on  the  owner;  to  insure  a  fair  remuneration  lo  ihc 
contractor  for  his  skill,  experience  and  the  use  of 
his  organization,  resources,  plant  and  equipment; 
and  t<i  effect  a  just  and  reasonable  jiart'u  tpatiotT 
by  both  parties  in  the  economies  thr>t  may  be 


affected  by  ingenuity,  courage  and  the  efficiency  of 
the  construction  methods  and  operations. 

One  of  the  most  recent  and  promising  examples 
tif  this  nature  is  that  of  the  contract  recently 
awarded  for  preliminary  construction  work  on  the 
great  Wanaque  dam  described  in  this  issue.  The 
work  is  carefully  divided  into  principal  and  auxil- 
iary construction,  and  a  fixed  percentage  is  al- 
lowed the  contractor  for  the  latter  and  less  im- 
portant part.  The  contractors  were  allowed  to  fix 
their  own  percentages  in  bidding  for  the  main 
part  of  the  work,  which  was  awarded  on  a  basis 
of  a  4  per  cent  fee,  which  happened  to  coincide 
with  the  amount  fixed  for  the  other  part  of  the 
work. 

The  percentage  fee  was,  however,  limited  to  a 
certain  maximum  sum,  no  matter  how  great  the 
total  cost  of  the  work  might  prove  to  be,  but  on 
the  other  hand  the  fee  was  increased  by  a  sliding 
scale  bonus  increasing  with  the  difference  between 
the  actual  and  the  estimated  costs  of  the  work  if 
the  latter  should  be  reduced  beyond  certain  fixed 
amounts.  Besides  these  conditions,  allowance  is 
made  for  the  increase  or  decrease  of  the  maximum 
basis  of  commission,  in  proportion  to  the  increase 
or  decrease  of  fluctuating  prices  for  labor  and 
materials. 

These  provisions  make  a  very  definite  basis  for 
the  computation  of  fair  and  reasonable  compensa- 
tion to  the  contractor,  who  finds  it  to  his  advan- 
tage to  execute  the  work  as  quickly  and  econom- 
ically as  is  consistent  with  high-class  construc- 
tion. He  is  rewarded  for  efficiency,  ingenuity  or 
equipment  that  may  enable  him  to  materially  re- 
duce the  engineer's  estimate  of  cost,  and  the  own- 
er must  in  any  event  pay  only  for  the  actual  cost 
of  construction  and  a  reasonable  fee  for  superin- 
tendence, assuming  all  the  necessary  risks,  and  no 
more,  and  thus  entirely  eliminating  the  element 
of  speculation. 

This  arrangement,  supplemented  by  the  definite 
agreement  that  no  doubt  exists  concerning  the 
amount  and  character  of  overhead,  superinten- 
dence, rental,  deterioration,  and  new  equipment 
charges  covered  by  the  percentage  or  included  in 
the  allowed  costs,  should  operate  satisfactorily  for 
both  parties. 


Minnesota's  New  Highway  Commission 

At  the  November  election.  Minnesota  voted  in 
favor  of  a  bond  issue  of  $75,000,000  for  good  roads, 
to  be  spent  by  a  state  highway  commission  which 
is  to  be  provided  f  .r  b\  ;•.  law  to  be  passed  by 
the  next  legislature.  It  is  stated  that  the  commis- 
sion will  probably  consist  of  five  persons  ap- 
pointed for  a  term  of  not  less  than  three  ror  more 
than  five  vears.  Preliminary  work  of  draftir.g  the 
act  for  carrying  out  the  decision  of  the  voters  has 
alreadv  been  begun  in  the  offices  of  the  present 
State  highway  commission.  The  law  will  prob- 
ably provide  for  a  graduated  motor  license  fee 
and  state  motor  law  standardizing  traffic;  the  li- 
cense fees  to  be  so  graduated  that  the-  gross  aver 
age  u  ill  not  exceed  SI**  a  car. 
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Reports  and  Records  of  Delaware 

Highways 

Forms  used  by  State  Highway  Department  of  Delaware  in  obtaining  and  re- 
cording daily  reports  from  engineers  and  inspectors  on  the  progress  of  the 
work,  in  preparing  monthly  estimates,  etc  Also  daily  reports  of  traffic  patrol. 


The  State  Highway  Department  of  Delaware  is 
organized,  as  described  last  week,  into  seven  main 
bureaus,  each  of  which  maintains  complete  rec- 
ords and  classified  information,  prepared  from  re- 
ports that  cover  the  activities  of  the  entire  force 
and  showing  the  history  and  present  conditions 
of  every  highway. 

The  Bureau  of  Economics  and  the  General 
Office  are  conducted  in  accordance  with  first- 
class  commercial  and  technical  standards  adapted 
to  the  specific  requirements  of  the  character  of 
the  department  and  local  conditions,  and  need 
not  be  here  described.  As  the  forms  and  records 
that  have  been  developed  for  the  other  five  bu- 
reaus represent  efficient  engineering  for  public- 
work,  some  of  the  principal  features  arc  here 
presented. 

SURVEYS 

Surveys  of  old  and  new  roads,  locations,  re- 
alignments, lines,  levels  and  measurements  of  cut 
and  fill  are  made  by  survey  parties,  usually  con- 
sisting of  the  instrument  man,  recorder  and  two 
assistants,  who  occupy  temporary  quarters  in  the 
vicinity  of  important  work  or  are  transported 
hack  and  forth,  night  and  morning,  by  public 
conveyance  or  in  default  of  that, 
by  the  department's  service  auto- 
mobiles. The  leader  of  the  party 
sends  to  headquarters  a  daily  re- 
port made  out  on  an  8  x  5'i-inch 
Daily  Survey  Report  blank  with 
printed  heads  for  title,  date,  wea- 
ther, temperature,  began  work, 
stopped  work  for  A.  M.  and  P.  M., 
chief  of  party,  address,  contract, 

survey,  route,  between  

and  •  •  office,  field. 

Separate  lines  are  headed  Base 

Line   Sta  

Sections  or  Profile  

Sta   ...  to  Sta.  Check 

Levels   Sta   to 

Sta.  Names  of  men  in  party. 
Requisitions  Issued,  and  Re- 
marks. 


to 


from  to  Sta  

Sta  ,  Period  Ending  19... 

Contractors.  It  is  on  heavy  yellow  paper,  ruled 
in  40  main  vertical  columns  with  10  wide  hori- 
zontal lines  below  the  headings.  The  first  column 
is  headed  Station  to  Station,  and  the  next  29  col- 
umns are  successively  headed :  Clearing  and 
Grubbing,  Acres;  Clearing,  Acres;  Excavation, 
Cu.  Yds. ;  Borrow,  Cu.  Yds. ;  Rock  Excavation, 
Cu.  Yds.;  Concrete  Masonry  "A,"  Cu.  Yds.;  Con- 
crete  Masonry  "B,"  Cu.  Yds.;  Concrete  Masonry 
"C,"  Cu.  Yds.;  Steel  Reinforcement,  Pounds; 
Steel  Reinforcement,  Sq.  Ft. ;  Pipe,  Lin.  Ft. ;  Pipe, 
Lin.  Ft. ;  Pipe,  Lin.  Ft. ;  Pipe,  Lin.  Ft. ;  Rclaid 
Pipe,  18  in.  and  under,  Lin.  Ft. ;  Rclaid  Pipe  Over 
18  in.,  Lin.  Ft.;  Underdrain,  Lin.  Ft.;  Gutter, 
Sq.  Yds. ;  Concrete  Curb,  Lin.  Ft. ;  Bounds,  No. ; 
Piles,  Lin.  Ft. ;  Wood  Guard  Rail,  Lin.  Ft. ;  Con- 
crete Foundation  for  Roadway,  Cu.  Yds.,  Stone 
for  Macadam,  Tons;  Slag  for  Macadam,  Tons; 
Cement  Concrete  Roadway,  Cu.  Yds. ;  Joints  Do.„ 
No. ;  Vitrified  Brick  Pavement,  Sq.  Yds. ;  Hillside 
Vitrified  Brick  Pavement,  Sq.  Yds.  The  10  re- 
maining columns  are  left  blank  for  any  required 
special  headings  to  be  written  in. 


F.i(  1. 


DIAGRAM  SIIOWJNC.  BY  INSPECTION.  POSITION  OF  ROAD 
MATKRIAI-S 


SIGN 


I-rom  the  surveys  and  other  data  the  line  is 
located,  roadway  and  structures  designed,  quan- 
tities computed,  bills  of  materials  made,  contracts 
and  specifications  prepared,  and  invitations  issued 
to  bidders.  For  each  contract  there  is  printed 
an  official  Detail  Estimate  Sheet  25 1  j  inches  wide 


and  11  inches  long,  headed  Contract  No   This  Estimate. 


In  each  main  vertical  column  from  2  to  5  faint 
vertical  lines  are  ruled  to  separate  the  figures. 
Between  each  pair  of  heavy  horizontal  lines  the 
wide  space  is  divided  by  four  faint  horizontal 
lines,  thus  allowing  for  five  items  for  each  section. 
At  the  foot  of  the  sheet  the  last  three  lines  arc 
headed.  Total  to  Date.  Previous  Estimate,  and 
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CONSTKUCTIOX 

For  the  work  tinker  contract,  state  materials 
are  reported  on  arrival  by  postal  card  blanks 
mailed  immediately  to  headquarters.  They  are 
entitled  Daily  Report  of  Materials  Received  and 

are  printed  thus:  "The  following  shipments  of 
materials  have  been  received  for  use  on  Contract 
Ko  1920.  Car  initials  and  num- 
ber. Quantity.  Kind  and  brand  of  material. 
Signed  

In  order  to  secure  government  freight  allow- 
ances there  was,  during  the  period  of  Federal  con- 
trol of  the  railroads,  a  separate  exemption  certifi- 
cate filed  for  each  consignment,  a  practice  that 
has  been  discontinued  since  the  return  of  railroads 
to  their  owners. 

The  amounts  of  materials  shipped,  on  hand,  and 
used  for  each  contract  are  marked  off  on  line  plot- 


ted on  a  diagram  entitled  Material  Chart,  which  is 
kept  posted  up  to  date  and  instantly  shows  by 
inspection  just  how  the  supply  stands.  The  lines 
here  shown  for  convenience  by  conventions  are, 
on  the  office  diagram,  marked  in  colors,  blue  for 
shipped,  yellow  for  on  hand,  and  red  for  used. 

Each  inspector  on  each  contract  reports  daily 
on  an  8>jx  11-inch  blank  printed  as  here  shown. 
The  upper  part,  6J4  inches  long,  has,  under  the 
headings,  15  lines  for  records  and  one  line  for 
totals,  below  which  there  is  a  perforated  line  for 
detaching  the  Material  and  Construction  Report 
4yi  inches  long.   (See  Fig.  2.) 

The  engineer's  report  is  made  on  both  sides  of 
an  8}4x  11-inch  blank.   One  side  is  headed:  For 

week  ending  19  

Contractor  Resident  Engineer, 

from  to  miles. 


Temp. 


Min. 


THE  STATE  OF  DELAWARE 
STATE  HIGHWAY  DEPARTMENT 
Inspector's  Daily  Report 
CONTRACT  NO. 


Weather 


1« 


TOTALS 


Pipe 
Culverts 


Ditches 

and 
Draiiu 


Concrete 
Masonry 


Concrete 
Roadway 


Brick 
Surface 


DIVISION  OF  TESTS  AND  INVESTIGATIONS 
Material  and  Construction  Report 


lontract  No 


ROADWAY  MASONRY 


Kind  of  brick  used 

Kind  of  »)»«•  or  stone  used 

Kind  of  sand  used 

Brand  nl  cement  and  number  of  tofs  used 

Kind  and  percentage  of  hydrated  lime  used 

Source  of  water  supply 

Kind  and  location  of  joints 
Kind  and  condition  of  material  in  sub«rade 
Number  and  location  of  cracks  in  previous  day's  work 
Amount  of  concrete  laid  today 
From  Sta. 
Number  of  lei 
Remarks: 


ft.  in  cut 

:o  Sta.  Total  Ft. 

at  Sia.  and  buried  at  Sta. 

Signed. . 


ft.  on  fill 


Fin.  2.    INSPECTOR'S  DAILY  REPORT 
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Progress  Week  Ending   The  space 

below  the  heading  is  ruled  for  totals  on  top 
line,  under  which  there  are  14  wide  horizontal 
spaces,  each  ruled  with  3  intermediate  lines, 
making  4  narrow  spaces  in  each  set,  which  are 
respectively  marked  at  the  left,  75  per  cent, 
50  per  cent,  25  per  cent,  0.  Opposite  the 
printed  items,  Clearing  and  Grubbing,  Rough 
Grading,  Fine  Grading,  Concrete  Masonry, 
Concrete  Roadway,  Concrete  Foundation,  Vit- 
rified Brick  Surface,  Surface.  Four  following 
lines  are  left  blank  for  special  headings  to  be 
written  in  and  are  followed  by  lines  headed  Com- 
pleted Highway  and  Total  Contract.   On  the  op- 
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posite  side  of  the  sheet  a  table  for  detail  records' 
of  work  is  printed  and  is  followed  by  8  lines  for 
the  names  and  titles  of  engineering  force.  (See 
Fig.  3.) 

Each  member  of  the  engineer  field  force  is  re- 
quired to  make  a  daily  report  on  a  blank  printed 
on  a  postal  card.   (See  Fig.  4.) 

Monthly  estimates  for  current  payments  are 
made  out  on  llxl6^-inch  blanks  ruled  below. 
(See  Fig.  5.)  In  the  column  of  Contract  Items 
the  lines  are  headed : 

Squares  Clearing,  Squares  Grubbing,  Squares 
Stripping. 


from 

Su. 


,.  To  ... 
to  Sla. 


Date  from 


THE  STATE  OF  DELAWARE 
STATK  HIGHWAY  DEPARTMENT 
ESTIMATE 

Contract  No. 


Estimate  No. 


Quantities 
rhi»  Estimate 
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Previous 
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Total 
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CONTRACT  ITEMS 


Contract 
Prices 


Total  Contract  Items 


Total  Amount 
To  Date 


Amount 
Previous 


Amount 

This 
Estimate 


MATERIALS 


Bbls.  Cement 
Tons  Sand 

Tor 


Total  Materials 


EXTRA  WORK 


Treviou 
This  Estim 


:  Order  No. 
Order  No. 


Total  Eatra  Work 


i 


Total  Estimate  to  Date 
II)  Ter  Cent  Reserved 


Total  Deductions 
AMOUNT  OF  THIS  ESTIMATE 


Made   by    ,  _ 

Checked  by   This    Estimate  approved  | 

Checked  by   •••  for  J   j 

Audited  by   

Fi«.  5.    MONTHLY  ESTIMATE  SHEET 


Chief  Engineer 


  Date 

Chairman 
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Cu.  Yds.  Excavation,  Cu.  Yds.  Borrow,  Cu. 
Yds.  Screening. 

Base  Course — Cu.  Yds.  Cement  Concrete  Pave- 
ment, Sq.  Yds.  Surface  Course. 

Tons  Waterbound  Macadam,  Cu.  Yds.  Cement 
Concrete  Class  A,  Cu.  Yds.  Cement  Concrete 
Class  B. 

Lbs.  Steel  Reinforcement,  Lbs.  Plain  Structural 
Steel,  Catch  Basins,  Drop  Inlets,  Manholes. 

Lin.  Ft.  Inch  Pipe  Culvert,  Lin.  Ft.  Inch 
Pipe  Culvert,  Lin.  Ft.      Inch  Pipe  Culvert. 


Lin.  Ft  Inch  Pipe  Culvert,  Lin.  Ft.  Relaid 
Pipe,  Lin.  Ft.  Tile  Underdrain. 

Sq.  Yds.  Gutter,  Lin.  Ft.  Curb,  Lin.  Ft.  Wood 
Guard  Rail. 

Monuments,  Lin.  Ft.  Piling. 

The  department  maintains  a  motor  cycle  traffic 
police  patrol  of  about  one  officer  to  every  10  miles 
of  the  most  heavily  traveled  improved  roads,  the 
present  total  number  of  patrolment  being  about 
20.  Each  officer  reports  daily  to  headquarters 
on  a  form  printed  on  a  postal  card.    (See  Fig.  6.) 


CONTRACT  HO. 
RESIDENT  ENGINEER'S  WEEKLY  REPORT 


For  Week  Ending   IV.. 


CONTRACTOR'S  HjKCK 


DAILY 


WORK   DONE   DURING  WEEK 


Average  No.  of  Men 

Average  No.  ot  Tennis 

Average  No.  of  Trnol.« 

Rollers 

Mixer* 

Gradrra 

Sicam  Shr.ve!> 


Clearing 

Sta 

to  Sta. 

Rough  Grading 

Sta- 

to Sta. 

Pine  Grading 

sia. 

to  Sta- 

Concrete Roadway  laid 

Sta. 

ir.  Sta- 

Concrete Foundation  laid 

Sta. 

tu  Sta 

Vitri.   Brick  Surlace  laid 

Sta- 

to Sta. 

Surface  laid 

sia 

to  Sta 

Pipe  laid  at 

Sla». 

Culverts  under  Construction 

at  Stas. 

Culvert  •  Completed 

at  Stas 

Bridges  under  Consltuction 

at  Stas. 

Bridges  Completed 

Sta.. 

Completed  Highway 

Sta- 

to  Sta. 

REMARKS: 

MEASURING  BOXES  CHECKED 
SCREED  (CROWN)  CHECKED 


Fig.  3.     RESIDENT  ENGINEER'S  WEEKLY  REPOF 


STATE  HIGHWAY  DEPARTMENT 

EMPLOYEE'S  DAIt.Y  REPORT 
To  Be  Made  Out  and  Sent  to  Dover  Every  Night 

Nam*    Date    W2  .. 

Address   

Arrived  at  work      Left  Work   

Contract  No  Sta  to  Sta  

Time  away  from  work    If  aWnt  while  work  ia  in 

of  tim'!  and  rcawni   


Worked  today 


With  (nam 
Other  Information 


Fig.  4.     EMPLOYEE'S   DAILY  REPORT 


Station 


Dept. 


M.teagc 
GaU.  G* 
Qts  Oil 


Date 


Name   

Address    

Arrived  at  Work    Left  Work 

Warned    License  No».   


Arrests:   Lite-tsr  No 


Accident*:  License  No». 


Damage  to  Cars 


Personal  Injuries  

Special  letter  report  to  be  made  out  of  accidents  where  serious 
injuries  are  .nvolved  caused  hy  fast  and  reckless  driving 

Fig.    t,     MOTORCYCLE    OFFICER'S    DAILY  REPORT 
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New  Appliances 

Describing  New  Machinery  Apparatus  Malarial*  and  Method*  and  Rcoaol  Intercut  mf  lottal'allooi 


CATKIiriLLUl  WINCH 

The  Holt  Manufacturing  Company 
has  devoted  several  years  to  the  pro- 
duction of  a  satisfactory  auxiliary 
winding  drum  or  winch  attachment  for 
a  tractor.  Investigations  having  con- 
vinced them  that  none  of  the  com- 
mercial winch  attachments  were  ade- 
quate, the  Holt  engineers,  after  several 
years  of  endeavor  and  strenuous  field 
tests,  have  perfected  the  winch  now 
placed  on  the  market  so  that  it  does 
not  affect  the  traction  ability  of  the 
tractor,  hut  increases  its  operating 
range, 

Power  is  taken  from  the  transmis- 
sion plates  in  the  rear  and  carried  to 
the  winch  through  a  gear  train  and 
propeller  shaft  with  final  miter  gears 
and  internal  gear  type  of  planetary. 

The  drum  i»  S  inches  in  diameter 
and  13  inches  long  with  a  capacity  for 
1.300  feet  of  te-tnch  cable  or  5'JO  feel 
of  :l* -inch  cable.  With  a  pull  of  10,- 
4(H)  pounds  it  has  a  speed  of  10H  feet 
l>er  mintue  and  reverse  speed  of  M3 
feet.  With  a  pull  of  4.450  pounds  it 
has  a  speed  of  252  feet  or  reverse  ot 
1,360  feet.  With  a  pull  of  5.JM0  pounds 
it  lias  a  direct  speed  of  193  feel  and 
reverse  speed  of  1,036  feet,  and  with 
a  pull  of  2.485  pounds  it  has  the  high 
speed  of  454  feet  diicct  and  2,150  feet 
reverse.  The  clutch  is  of  ample  size  to 
permit  slipping  and  to  secure  a,uy 
speed  up  to  maximum.  All  moving 
parts  except  the  winding  drum  arc 
completely  enclosed,  insuring  protec- 
tion for  the  operator.  The  above  speci- 
fications apply  to  the  5-ton  Caterpillar 
tractor,  special  specifications  being 
provided  for  the  winch  on  the  10-ton 
•Caterpillar  tractor. 

Skidding  logs  out  of  steep  hollows 
or  other  inaccessible  places  is  easily 
accomplished  with  the  winch  and  then 
the  "Caterpillar"  is  available  to  skid 
the  trail  down  the  mountain  or  pull 
the  loaded  wagons  to  the  railroad  or 
mill. 

In  the  oil  fields  it  combines  the 
"caterpillar's"  service  as  a  cross-coun- 
try locomotive,  that  hauls  the  Imilers, 
casings  and  supplies  to  the  location 
with  the  ability  to  pull  and  run  back 
rods,  tubing,  etc. 

The  winch  is  especially  adapted  to 
well-driving  service. 


TRAITOR  WINCH  WITH  ITU.  OF  lil.am  POINDS  AT  SPEED  OF  108  FEET 

FEB  MINUTE 


trcme  elevation  or  returns  to  its  nor- 
mal position. 

The  dump  body  is  a  heavy  rein- 
forced steel  construction  with  a  swing- 
ing tail  board,  pivoted  at  the  top  that 


:an  be  set  for  any  given  discharge,  en- 
abling sand,  gravel  or  other  materials 
to  be  <!un  peJ  and  automatically  spread 
to  a  uniform  required  depth  while  the 
truck  moves  forward  or  back. 


will  I  i:    row  ill    |)l  MPIMi  THICK 

The  Model  45-D  5-ton  power  dump- 
ing truck  built  by  the  While  Company 
provides  a  reliable  and  durable  mech- 
anism for  rapidly  dumping  loose  ma- 
terial. Power  from  the  transmis- 
sion operates  a  protected  screw  and 
nut  device  controlled  by  a  hand  lever 
at  the  driver's  scat.  By  this  device 
the  truck  body  can  be  raised  and  held 
at  any  angle  up  to  45  degrees,  while 
the  truck  remains  stationary  or  is 
driven  backwards  or  forwards.  Re- 
leases, operating  at  both  ends  of  the 
screw  shaft,  automatically  cut  off  the 
power  when  the  body  reaches  an  ex- 


POWER  PI  MP  OPERATED  FROM  DRIVER'S  SEAT  BY  SCREW  AND  SHAFT 
PROTECTED  MECHANISM 
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STREET  SPRINKLER  MOI  STED  OS  AUTOMOBILE  TRUCK 


WHIM     THICK  SPRINKLERS 

In  Oklahoma  City  and  Tulsa.  Okla., 
the  streets  are  flushed  by  a  sprinkler 
tank  mounted  on  a  White  automobile 
truck  chassis.  When  operating  on 
street-car  tracks,  the  dirt  is  washed  out 
from  between  the  rails  by  a  pair  of 
forward  nozzles,  after  which  the  jets 


from  the  rear  nozzles  wash  it  across 
the  street  to  the  gutters. 

When  there  are  no  tracks  in  the 
street,  the  jets,  under  6  pounds  pres- 
sure, can  sprinkle  the  full  width  of  a 
wide  street  and  when  full  pressure  is 
applied,  water  can  be  thrown  well  be- 
yond the  curbs  on  both  sides  of  a  40- 
foot  street. 


PERSONALS 


McDcrmott.  J.  EL,  has  resigned  as 
Assistant  Highway  Engineer  of  Har- 
rison county,  Ohio,  to  accept  a  posi- 
tion with  the  West  Virginia  Road  Com- 
mission as  Assistant  Division  Engineer, 
with  headquarters  at  Keyser,  W.  Va. 

Wheeler,  Frederick  S.,  formerly 
Resident  Engineer  of  the  California 
State  Highway  Commission,  is  now 
associated  with  the  Efficiency  Engineer. 
Producing  Department.  Standard  Oil 
Co.,  Delano,  Cal. 

Powell,  O.  N..  Dallas.  Texas,  has 
been  appointed  Engineer  of  Nueces 
County.  Texas,  to  succeed  H.  A. 
Stevens,  who  recently  resigned. 

Edwards.  John  T.  has  recently  been 
appointed  Supervisor  of  Maintenance 
in  the  New  Jersey  State  Highway  De- 
partment. 

Davis,  J.  C.  who  was  formerly  con- 
nected with  the  University  of  Okla- 
homa, has  been  appointed  Testing  En 
gineer  for   the   Oklahoma  Highway 
Department. 

Snead.  Charles  D..  is  now  Senior 
Highway  Bridge  Engineer,  U.  S.  Bu- 
reau of  Public  Roads,  to  succeed  J.  L. 
Parker,  of  the  Montgomery,  Ala.. 
District. 

Whitecarver.  O.  W.,  who  for  twenty 
years  was  Assistant  Engineer  of 
Georgetown,  S.  C.  has  been  appointed 
Assistant  Engineer  with  the  Charles- 
ton, S.  C.  office  of  the  U.  S.  Bureau 
of  Public  Roads. 


Parker,  J.  L.,  formerly  Senior  High- 
way Engineer  in  the  oMntgomery,  Ala., 
District  of  the  U.  S.  Bureau  of  Pub- 
lic Roads,  is  now  Special  Bridge  En- 
gineer with  the  South  Carolina  State 
Highway  Commission. 

Allen,  James  P.,  and  Fitzsimmons, 
W.  S.,  formerly  assistant  engineers  in 
tlie  Charleston,  S.  C,  office  of  the  U. 
S.  Bureau  of  Public  Roads,  are  now 
engaged  in  private  engineering  prac- 
tice. 

Butler,  Drury,  Surveyor,  Sacramen- 
to County.  Cat.,  has  been  appointed 
County  Engineer. 

Bennett,  M.  O.,  Division  Engineer 
of  the  Ore«on  State  Highway  Depart- 
ment,  Pendleton,  Ore.,  has  resigned  to 
take  up  farming  at  Lewistown,  Mont. 

Carman,  Edwin  S,  of  Cleveland. 
Ohio,  in  a  mail  ballot  of  the  American 
Society  of  Mechanical  Engineers  was 
elected  president  of  that  society,  to 
IllCCeed  Major  Fred  J.  Miller. 

Winslow,  Col.  C.  Eleleth.  who  has 
been  Pacific  Division  Engineer  and  Dis- 
trict Engineer  of  the  First  San  Fran- 
cisco District,  Corps  of  Engineers,  U. 
S.  A.,  has  been  transferred  to  New 
York  as  Corps  Area  engineer  of  the 
Second  Corps  Area. 

Macdonald,  K.  S.,  has  resigned  as 
town  engineer  of  Barrie,  Ont..  in  order 
to  accept  a  position  with  the  Hydro- 
F.lcctric  Power  Commission  at  Paris, 

Ont 

Shaw,  A.  W.,  has  resigned  as  water 
works  superintendent  of  Brandon, 
Man.,  after  twenty  years'  service  in 
that  department. 


Foreman,  A.  E.,  of  Victoria.  B.  C, 
has  resigned  as  chief  engineer  of  the 
British  Columbia  Department  of  Pub- 
lic u  u-ks  in  order  to  join  a  business 
organization  in  Vancouver. 

Thieriault,  L.  L.,  has  resigned  as 
town  manager  of  Edmundson,  N.  B., 
and  has  resumed  his  former  position 
as  division  engineer  on  the  staff  of 
the  New  Brunswick  Department  of 
l  ublic  Works,  under  B.  M.  Hill,  chief 
engineer  of  highways. 

Hogg,  T.  H.,  reputy  chief  hydraulic 
engineer  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  and  J.  J. 
Traill,  assistant  hydraulic  engineer  of 
the  same  commission,  have  been  ap- 
pointed members  of  the  Senate,  Uni- 
versity of  Toronto,  to  represent  the 
Faculty  of  Applied  Science  and  Engi- 
neering. Dr.  George  G.  Nassmith,  con- 
Milting  engineer,  Toronto,  has  been 
elected  to  a  similar  position  to  repre- 
sent University  College. 

Moore,  H.  J.,  who  was  formerly  con- 
nected with  the  Queen  Victoria  Niag- 
ara Park  Commission  in  the  capacity 
of  highway  forester,  is  now  filling  a 
similar  position  with  the  Ontario  High- 
ways Department. 

Chacc,  W.  G..  and  Fcllowcs,  Lyon 
F.,  have  been  appointed  as  consulting 
engineers  to  the  Saskatchewan  Water 
Commission. 

Rcaburn,  D.  L.,  formerly  superin- 
tendent of  Mount  Rainier  National 
Park,  has  been  appointed  superinten- 
dent of  the  Grand  Canyon  National 
Park. 

Nyman,  Carl,  forn.erly  resident  en- 
gineer. State  Road  Commission,  Utah, 
has  resigned  to  enter  private  practice 
in  general  engineering  in  the  coal  fields 
of  Carbon  County,  Utah,  with  head- 
quarters at  Castlegate. 

Gements,  V.  H..  has  taken  a  po- 
sition as  assistant  engineer  in  the  of- 
fice of  the  Irrigation  Engineer.  Bureau 
of  Public  Roads  and  Rural  Engineer- 
ing, U.  S.  Department  of  Agriculture, 
San  Antonio.  Texas. 

Muth,  Frank,  Manitowoc,  Wis.,  has 
resigned  as  highway  commissioner  of 
Manitowoc  County  to  engage  in  high- 
way and  bridge  contracting. 

Markwart,  A.  H.,  a  member  of  the 
firm  of  Galloway  &  Markwart,  con- 
sulting engineers,  San  Francisco,  has 
been  appointed  director  of  engineering 
with  the  Pacific  Gas  &  Electric  Co.. 
San  Francisco,  and  will  have  supervi- 
sion over  the  organization's  hydraulic, 
production,  transmission  and  distribu- 
tion engineers,  and  also  have  produc- 
tion, transmission  and  distribution  en- 
gineers, and  also  have  charge  of  de- 
signs on  all  company  plants  and  equip- 
ment. 

Haasler,  John  J.,  formerly  office  en- 
gineer, Nueces  County  Highway. 
Texas,  has  accepted  a  position  as  field 
engineer  with  the  Power  Department 
of  San  Antonio,  Texas. 

Johnson,  J.  G..  formerly  with  the 
Milwaukee  Gas  Light  Co.,  and  engi- 
neering inspector  of  the  Milwaukee 
Sewerage  Commission,  has  been  en- 
gaged as  city  engineer  and  .  superin- 
tendent of  water  works,  Milwaukee. 
Wis. 
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Tarvia  Roads 
cost  less  than 
untreated  roads— 

W/"\UR  uniformly  clean  streets  are  the  pride 
\W  of  the  town  and  Tarvia  is  responsible 
(or  this  condition." 

So  writes  Mr.  T.  Parker  Clarke,  Superin- 
tendent of  Highways,  Winchester,  Mass.,  who 
has  been  using  Tarvia  extensively  ever  since 
1908,  both  for  gravel  and  waterbound  macadam 
roads  and  streets. 

The  saving  in  maintenance  has  been  so  con- 
siderable since  the  use  of  Tarvia  that  instead 
of  spending  all  his  appropriation  on  the  streets 
in  the  central  part  of  the  town,  he  is  able  to 
take  care  also  of  many  outlying  districts  which 
formerly  were  entirely  neglected. 

This  is  another  striking  proof  of  the  fact 
that  it  is  actually  cheaper  to  treat  your  roads 
and  streets  with  Tarvia  than  to  leave  them 
untreated. 

The  small  extra  first  cost  is  quickly  balanced 
by  the  saving  in  repair  bills  and  this  saving 
gets  bigger  every  year  because  Tarvia  roads  do 
not  wear  out  as  do  untreated  roads,  but  only 
require  an  occasional  surface  treatment  to  keep 
them  in  excellent  condition. 

Tarvia  is  a  coal-tar  preparation,  low  in  cost  and 
easily  applied,  which  renders  your  roads  dust- 
less,  mudless,  frost-proof  and  automobile  proof. 


Preserves  Roads 
Prevents  Dust- 


t-J  -    n  "  r 


I 


.Sheffield  A'  mi/.  Winchester,  Mass.,  a  macadam  road  kept  in 
perfect  condition  by  an  occasional  treatment  with  "Tawia-B" 

Tarviated  roads  are  the  one  economical  solution  of 
the  problem  of  high-grade,  low-cost  roads  for  cities, 
towns  and  country  districts. 

Special  Service  Department 

This  company  has  a  corps  of  trained  engineers  and 
chemists  who  have  given  years  of  study  to  modern 
road  problems.  The  advice  of  these  men  may  be  had 
for  the  asking  by  any  one  interested.  If  you  will 
write  to  the  nearest  office  regarding  road  problems 
and  conditions  in  your  vicinity,  the  matter  will  be 
given  prompt  attention. 


Illustrated  booklet  letting  about  the  mrious  Totvip.  treatments,  free  on  request. 
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•   difficult   foundation   Job  •<   WMUm   Street   and   Miiden    Line,   Hew   York  City 

Heretilei  Steel  Pllei  used 


T 


days. 


HESE  piles  were  driven  to  refusal  within  one  inch  of,  and  thirty 
feet  below,  an  adjoining  twelve  story  building  on  spread  foot- 
ing.  No  settlement  occurred.   The  job  was  completed  in  four 


On  all  foundation  work  the  use  of  Hercules  Steel  Piles  eliminates 
caissons  and  cantilevers.  There  is  no  foundation  work  requiring 
caissons  that  cannot  be  put  down  with  Hercules  Steel  Piles — a  saving 
of  much  time  and  money. 

We  are  specialists  in  difficult  foundation  work.  Consult  with 
us  when  confronted  with  a  serious  problem. 

Underpinning  &  Foundation  Company 

■2{H)  Uroadwav  New  York  City 
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A  Combination   of  "MUNICIPAL  JOURNAL"  and  "CONTRACTING" 

Entered  as  SMOOd-ClMI  matter  at  the  Post  Office  at  Floral  Park.  N.  Y.,  Auguat  Zt,  1930.  under  the  Art  of  March  .1,  1W9 
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FLORAL  PARK.  DECEMBER  11,  1920 


No.  2^J- 


Constructing  Asphalt  Block  Pavement 

on  Bronx  Parkway 

On  this  job  the  contractor  is  using  an  unusually  complete  and  up-to-date  out- 
fit of  labor-saving  appliances  for  all  phases  of  the  work,  from  grading  to  final 

laying  of  blocks. 


The  Bronx  River  Parkway  Reservation,  now  in 
course  of  construction,  extends  from  Bronx  Park, 
Borough  of  the  Bronx,  New  York  City,  to  Ken- 
sico  Dam.  W  estchester  county,  N.  Y.,  a  distance 
of  about  IS'/j  miles. 

During  the  past  summer  a  stretch  of  asphalt 
block  pavement  has  been  laid  for  the  Bronx  Park- 
way Commission  by  the  Hastings  Pavement  Co., 
the  contract  extending  from  Crane  road,  Scars- 
dale,  to  just  inside  the  southern  boundary  of 
White  Plains,  a  total  distance  of  about  13,000 
feet,  the  area  of  the  pavement  laid  being  about 
57.000  square  yards.  The  concrete  base  for  this 
work  was  completed  about  the  middle  of  Novem- 
ber and  the  laying  of  the  asphalt  blocks  was  with- 
in about  a  week  of  completion  on  the  date  at 
which  the  writer  visited  the  work,  November  19; 
except  that  at  three  points  breaks  were  left  in  the 


pavement  at  stream  crossings  where  bridges  are 
now  being  built  and  fills  of  several  feet  depth  will 
have  to  be  made  when  they  have  been  completed. 

The  base  throughout  is  of  concrete  mixed  1 :3 :6, 
5  inches  thick  at  the  sides  and  7  inches  thick  at 
the  center,  with  a  curb  2-}£  inches  high  where  the 
land  slopes  away  from  the  road,  and  $x/t  inches 
high  where  it  slopes  up  from  the  road ;  the  former 
bringing  the  curb  practically  Hush  with  the  pave- 
ment surface  and  thus  permitting  the  rain  water 
to  How  off  onto  the  ground,  while  the  higher  curb 
provides  a  gutter  3  inches  in  depth  for  carrying  off 
the  storm  water:  storm  water  inlets  being  pro- 
vided at  intervals  of  about  300  feet  and  discharg- 
ing into  the  Bronx  river,  which  lies  quite  close  to 
the  roadway  throughout  most  of  the  work.  The 
surface  is  of  standard  asphalt  blocks,  2  inches 
thick,  5  inches  wide  and  12  inches  long,  laid  on 
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LOADING  STONE  BY  HAISS  LOADER  INTO  CLARK  TRUCTR ACTOR 


a  '/t-'mch  bed  of  cement  mortar  mixed  very  dry. 
The  roadway  is  40  feet  wide  and  has  a  crown  of  5 
inches  on  tangents. 

The  sand  for  the  concrete  was  obtained  about 
two  miles  from  the  work  and  was  loaded  into  auto 
trucks  by  means  of  a  Haiss  "Path  Digging" 
wagon  loader,  which  was  able  to  load  a  five-yard 
truck  in  about  five  minutes.  The  sand  was  dumped 
along  the  sub-grade  in  piles  at  the  proper  intervals 
along  one  side  of  the  road.  Stone,  which  was  ob- 
tained from  the  Hudson  River  (Juarries,  trans- 
ported to  Hastings-on-Hudson  in  barges  and 
hauled  to  the  work  by  motor  trucks,  was  piled 
along  the  opposite  side  of  the  road  about  midway 
between  sand  piles.  A  Haiss  wagon  loader  was 
stationed  at  the  sand  pile  and  another  at  the  stone 
pile,  and  these  loaded  Clark  Tructractors  from 
measuring  hoppers  supported  on  each  loader, 
which  Tructractors  carried  the  aggregate  to  a  con- 
crete mixer  about  fifty  feet 
away.  The  empty  Tructrac- 
tor  comes  down  one  side  of 
the  roadway  and  receives  its 
charge  of  sand,  then  crosses 
to  the  other  loader  and  re- 
ceives its  charge  of  stone, 
and  then  returns  to  the  mixer 
on  that  side  of  the  roadway. 
This  prevents  any  interfer- 
ence of  the  Tructractors  with 
each  other.  Due  to  the  width 
of  the  road,  two  concrete 
mixers  operating  side  by  side 
were  used  and  the  three 
Tructractors  kept  these  in 
continuous  operation,  carry- 
ing a  half  cubic  yard  of  mate- 
rial in  each  load.  When  the 
work  was  running  smoothly, 
each  Tructractor  would  de- 


LAYING  CONCRETE  BASE   AND  EDGING  ON  RRONX  PARKWAY 
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liver  a  half  yard  a  minute,  or  about  one  yard  to 
each  mixer  for  each  one  and  one-third  minutes. 
The  Tructractor  discharged  its  load  of  combined 
sand  and  stone  into  the  power  loader  and  at  the 
same  time  a  bag  of  cement  was  emptied  onto  the 
aggregate  and  the  loader  was  immediately  raised 
and  discharged  into  the  mixing  barrel.  The  two 
Foote  concrete  mixers  were  self-propelled. 

The  number  of  laborers  required  was  three  for 
the  two  loaders,  one  for  each  of  the  three  True- 
tractors,  two  handling  cement,  and  ten  in  the 
gangs  of  the  two  mixers,  making  a  total  of  eight- 
een laborers  on  the  work. 

Water  for  the  concrete  was  obtained  very  con- 
veniently from  the  Bronx  river,  which  at  most 
places  was  within  one  hundred  feet  of  the  road- 
way, being  pumped  through  an  inch  and  a  half 
pipe  by  a  small  gasoline  pump. 

After  the  concrete  had  set  sufficiently,  the  as- 
phalt blocks  were  laid.  In  this  work  a  gang  of 
from  forty  to  forty-five  men  was  used.  The  blocks 
were  piled  along  the  side  of  the  roadway  and 
were  conveyed  to  the  layers  by  means  of  two 
gravity  carriers  and  eighteen  laborers,  who  sup- 
plied the  three  expert  block  layers.  The  blocks 
were  laid  on  a  one-half-inch  mortar  bed,  cement 
being  mixed  with  the  sand  in  the  proportion  of 
one  to  four,  a  Foote  mixer  was  used  for  mixing 
the  sand  and  cement.  The  bags  of  cement  were 
brought  to  the  work  in  Tructractors,  twenty  bags 
to  a  load,  and  the  sand  was  brought  from  the 
sand  bank  by  motor  trucks. 

The  sand  and  cement  mixture  was  spread  care- 
fully for  the  base.  At  intervals  of  about  fifteen 
feet  thin  steel  plates  four  inches  wide  and  %  inch 
thick  were  set  carefully  to  the  surface  desired  for 
the  mortar  bed  by  means  of  ordinates  measured 
from  a  cord  drawn  tight  across  the  road.  Mortar 


STRIKING  OFF  THE  MORTAR  BED  AND  LAYING  BLOCKS. 
Tlie  »tcel  plain  u«*d  a«  i  template,  the  I-beam  acreed  and  the  putter  acreed  uaed  for  nniahing  mortar  aurface  at  joinia  are  plainly 

viaiblc. 


LOADING  SAND  AT  SAND  PIT  IN  WHITE  PLAINS 

Screen  and  gravel  deflector  supported  from  top  of  llaiaa 
wafon  loadei 

was  spread  between  these  lines  of  steel  plates  and 
a  4-inch  steel  channel  was  drawn  across  the  road, 
the  two  ends  resting  on  the  two  lines  of  steel 
plates,  as  a  template  for  surfacing  the  sand 
cushion.  In  the  mixing,  a  small  amount  of  water 
had  been  added  to  the  mortar,  and  after  surfacing 
with  the  template  this  was  so  thoroughly  com- 
pacted that  walking  upon  it  would  leave  foot- 
prints depressed  only  a  small  fraction  of  an  inch. 
Following  the  surfacing  of  the  mortar  bed  by  the 
template,  the  steel  bands  were  removed,  the  de- 
pressions from  which  they  were  removed  were 
leveled  off,  and  by  means  of  a  small  hand  tem- 
plate with  a  shoulder  for  riding  on  the  top  of  the 
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LAVING  ASPHALT  BLOCKS  ON  A  30  FOOT  ROADWAY 
RIikU*    tlc-]i\rrr«1    hy    Mathrw's    gravity  carrier 

curb,  the  cushion  along  the  gutter  space  was  care- 
fully graded.  Immediately  following  this,  the 
blocks  were  laid  and  a  short  distance  behind  this 
fine  satld  was  spread  in  a  thin  layer  over  the  sur- 
face ami  brushed  into  the  joints.  At  intervals  of 
fifteen  feel  along  the  center  line  of  the  pavement 
a  row  of  anchor  blocks  was  laid,  each  anchor 
block  being  provided  with  a  steel  band  set  in  the 
bottom  of  the  block  so  as  to  extend  about  a  half 
inch  into  the  mortar  bed.  These  anchor  blocks 
prevent  the  "creeping"  of  the  pavement,  which 
formerly  gave  much  trouble  with  this  type  of 
pavement. 

The  men  employed  on  the  laying  of  the  asphalt 
blocks  consisted  ordinarily  of  the  following: 
Three  men  cleaning  the  base  ahead  of  the  block 
laying,  piling  sand,  etc. ;  one  with  a  pick  removing 
protruding  stones  and  other  high  spots  in  the  base. 
At  the  sand-cement  mixer,  one  man  handling  ce- 
ment bags,  one  operating  the  mixer,  three  shovel- 
ing sand  and  two  with  wheelbarrows  carrying  the 
material  to  place;  five  men  leveling  off  the  sand 
cushion  anil  surfacing  it  with  the  template;  two 
men  setting  the  steel  bands 
for  surfacing  the  cushion; 
eighteen  men  delivering 
blocks  to  three  brick  layers, 
and  two  other  layers  setting 
in  fillers  along  curbs,  assisted 
by  two  men  cutting  blocks 
to  the  necessary  length  ;  three 
men  screening,  wheeling  and 
spreading  sand  on  top  of  the 
blocks.  In  addition  was  the 
driver  operating  the  True- 
tractor  which  brought  the 
cement  and  two  on  the  sand 
truck.  This  gives  a  total  of 
forty-seven  men  and  a  fore- 
man. This  gang  laid  about 
I  lin  e  hundred  feet  a  day  of 
forty-foot  roadway.  The  ap- 
pliances used  on  this  work 
consisted  of  the  Foote  mixer 
preparing  the  sand  cushion, 
two  Mathew's  gravity  con- 
veyors, the  Tructraetor,  the 
automobile  truck  and  two  or 
three  McGowan  "transvey- 
ors,"    a    small    hand  truck 


which  was  used  for  carrying  packages  of  cement 
bags  and  any  other  materials  too  heavy  for  the 
hand,  but  not  heavy  or  bulky  enough  to  require  a 
truck. 

Engineering  and  construction  work  of  Bronx 
Parkway  Commission  is  under  the  supervision  of 
Jay  Downer,  engineer  and  secretary;  1..  (i.  Hol- 
leran  is  deputy  chief  engineer,  and  Chester  A. 
Garfield  is  field  assistant  engineer  in  charge  of 
construction  contracts. 

Leslie  B.  Farr  was  general  superintendent  for 
the  contractor,  assisted  by  Superintendent  H.  P. 
Halstead;  George  \V.  Mclndoe  is  chief  engineer 
of  construction  for  the  contractors,  the  Hastings 
Pavement  Company. 


Force  Account  Paving  in 
St.  Paul 

More  than  two  hundred  thousand  dollars' 
worth  done  last  year.  Fifteen  to  twenty-five 
per  cent  saved  over  lowest  bids. 


The  Department  of  Public  Works  of  St.  Paul. 
Minn.,  docs  more  or  less  paving  work  by  force  ac- 
count, when  it  estimates  that  it  can  do  so  at  less  than 
the  lowest  contractor's  bid  or  when  no  bids  are  re- 
ceived. In  a  report  dated  April  :i,  1980,  I  Kear 
Claussen,  chief  engineer  of  the  department,  re- 
l>orted  that  during  the  previous  year  five  pavements 
had  iK-en  laid  by  force  account  at  a  total  cost  of 
SiiHi,.r)ST.  For  three  of  these  no  bids  were  received. 
Of  the  other  two, one  cost  $70.8ol,  while  the  lowest 
bid,  plus  'i  per  cent  for  cost  of  city  inspection,  was 
"s.s-.»..'i?l,  or  Hi.")?  |>er  cent  higher  than  the  actual 
cost.    <  >n  the  other  pavement  the  actual  cost  was 


LAYING  ASPHALT  BLOCKS 
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$12,<;ii2  and  the  contractors  bid  plus  2  per  cent  for 
inspection  was  $H',.20«i.  a  saving  of  $.V>IL  or  2K 
per  cent.  The  figures  of  actual  cost  include  -I  cents 
per  square  yard  for  brick  and  crcosotcd  pavements 
and  in  cents  per  square  yard  for  asphalt  pavements 
to  cover  depreciation  of  equipment,  the  total  amount 
charged  to  depreciation  being  $1,727. 

Since  1 !» 1  the  average  price  paid  for  brick  pave- 
ments has  increased  from  $2.20  |xr  square  yard  to 
$5.25,  and  asphalt  pavements  have  increased  from 
$l.<i7  to  $.'t.2(>;  the  increase  from  l!>l!l  to  1!>2<>  hav- 
ing been  from  $:t.X">  to  $5.25  and  from  $2.s2  to 
S.5.2H.  being  in  each  case  the  greatest  increase  of 
any  twelve  month  period. 

The  city  had  owned  and  operated  for  making 
asphalt  repairs  a  |x>rtable  asphalt  plant  with  a  ca- 
pacity of  Mm  square  yards,  but  during  the  year  this 
was  sold  to  a  paving  contractor  for  $:i,ono,  and 
all  repair  work  was  done  with  an  F.  D.  Cummer  & 
Son  plant  which  has  a  daily  capacity  of  1.100  square 
yards  and  it  was  planned  to  purchase  a  new  plant 
of  2,000  square  yards  capacity.  The  Cummer  plant 
turned  out  5!i,  »r.5  square  yards  of  cut-out  work  and 
5,S.{0  square  yards  of  burner  work  during  the  sea- 
son. Of  this  l,i>l!i  square  yards  was  for  public 
service  corporations,  largely  repairing  cuts  of  small 
area,  and  these  were  charged  $2.25  a  square  yard 
up  to  September  1st  when  the  price  was  increased 
to  $2.:.').  Work  was  also  done  for  the  street  rail- 
way cont|iany.  which  was  charged  $1.50  for  burner 
work.  $1.75  for  sheet  asphalt  cut-out  work,  and 
$1.50  for  asphaltic  concrete  cut-out  work  until  Scp- 
temlKT  1st  when  the  charge  was  increased  to  $2.25 
for  sheet  asphalt  cut-out  work.  The  above  charges 
are  based  on  actual  cost  of  labor  and  material  plus 
an  estimated  cost  for  general  supervision,  account- 
ing, repairs,  depreciation,  insurance  and  interest  on 
the  asphalt  plant,  and  was  accepted  as  satisfactory. 
The  cost  for  the  year  of  plant  operation,  material 
and  hauling  to  the  street  was  $07,tf27. 

The  total  area  of  asphalt  pavements  on  which  re- 
pairs were  made,  that  is.  the  original  contract  areas 
on  the  city's  portion  of  the  street,  was  .'t5.i,]21 
square  yards.  The  area  of  repairs  actually  made 
was  5 J. '.i-ll  square  yards,  or  15.5  per  cent  of  the 
original  contract  area.  The  average  cost  per  square 
yard  of  original  area  was  15  cents.  The  total  area 
of  asphalt  pavement  on  which  repairs  were  made 
for  the  street  railway  company  was  lT,.H;j  square 
yards,  of  which  15  prr  cent  was  repaired,  at  an 
average  cost  per  square  yard  of  original  area  of 
IT.fi  cents. 


New  York-Staten  Island  Tunnel 

New  interest  is  now  being  taken  in  the  long- 
proposed  plan  for  a  freight  tunnel  to  connect 
Staten  Island  with  the  mainland.  The  activity 
during  and  subsequent  to  the  war  of  several  im- 
portant shipbuilding  plants  on  the  island,  the  con- 
tinued growth  of  the  large  warehouse  and  docks 
established  on  the  east  shore  of  the  island,  and  the 
construction  now  far  advanced  of  12  large  mu- 
nicipal piers  in  the  upper  bay,  increase  the  neces- 
sity for  freight  communications  with  the  mainland 
and  with  New  York  City  and  justify  .special  at- 


tention now  being  given  to  the  subject  by  ihj 
Staten  Island  Chamber  of  Commerce. 

Various  plans  and  locations  have  been  proposed 
and  committees  of  engineers,  real  estate  men  and 
commercial  interests  have  from  time  to  time  been 
appointed  to  report  on  the  subject.  The  last  prop- 
osition is  to  discard  the  lines  suggested  to  Bay 
Ridge  or  to  Manhattan  and  to  construct  a  tunnel 
from  the  Municipal  piers  to  a  point  on  the  Kill 
where  it  can  make  a  comparatively  narrow  sub- 
marine crossing  to  the  Jersey  shore  and  connect 
there  with  the  Pennsylvania,  the  Central  Railroad 
of  New  Jersey,  the  Lehigh  Valley,  the  Reading, 
the  Baltimore  &  Ohio,  and  the  Lackawanna  roads. 
Special  arrangement  in  harmony  with  the  Con- 
necting Railroad,  Hellgate  bridge  and  lines  across 
the  Bronx  to  the  Greenville  yards  and  shortened 
car  float  ferries  will  make  much  more  available 
for  New  York  and  the  Brooklyn  and  Jersey  ware- 
houses and  piers  a  large  amount  of  business  that 
can  be  most  advantageously  handled  in  Staten 
Island.  The  estimates  for  the  new  plans  have 
not  been  made  public,  but  it  is  known  that  there 
arc  no  serious  physical  obstacles,  that  the  land  and 
river  tunnels  can  be  driven  readily  by  advanced 
methods,  and  that  the  right  of  way  and  terminals 
can  easily  be  secured  on  Staten  Island. 


280  Mile  Road  Contract 

Work  was  begun  on  November  12  on  a  con- 
tract held  by  Twohy  Bros,  for  the  construction 
of  280  miles  of  16-foot  concrete  road  in  Maricopa 
county.  Arizona.  The  contractor  expects  to  build 
the  entire  length  of  road  in  three  years,  and  com- 
plete the  entire  contract  with  only  eight  set-ups 
of  his  material  plant.  This  is  made  possible  by 
the  fact  that  a  considerable  part  of  the  280  miles 
consists  of  an  interconnected  gridiron  layout  of 
roads  lying  northwest  and  southeast  of  the  city 
of  Phoenix. 

The  contractor  is  using  the  most  modern  meth- 
ods in  every  branch  of  the  operation.  His  equip- 
ment represents  an  investment  of  nearly  one-half 
million  dollars,  and  includes  four  l^akewood  14-K 
gasoline  pavers  with  batch  transfers,  18  miles 
of  narrow-gage  track  with  twelve  six-ton  gasoline 
locomotives,  210  Lakewood  road  cars  complete 
with  batch  boxes  and  cement  compartments,  eight 
double-truck  cars,  four  finishing  machines,  two 
bulk  cement  handling  plants,  each  with  a  capacity 
of  (JO0  barrels  a  day,  800  scarifiers  and  one  clam- 
shell bucket.  At  present  two  mixers  are  operat- 
ing from  one  material  plant  and  turning  out  con- 
crete at  the  rate  of  1,300  lineal  feet  a  day,  and  it 
is  proposed  to  lay  with  these  the  first  forty-one 
miles  of  road  before  the  material  trestle  and  ce- 
ment shed  are  moved.  One  mixer  is  seven  miles 
from  the  material  plant  and  the  other  is  two  miles. 
A  second  material  plant  is  to  be  ready  for  opera- 
tion about  January  1. 

The  materials  are  delivered  in  bottom-dump 
railroad  cars  which  are  shunted  on  top  of  a  trestle 
and  dumped  directly  into  bunkers  under  the  tres- 
tle, from  which  the  materials  are  loaded  by  grav- 
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ity  into  tip-over  batch  boxes.  The 
sand  and  gravel  are  obtained  from 
Temp*,  where  the  contractor  has  in- 
stalled a  washing  and  screening 
plant  having  a  capacity  of  1,500  yards 
a  day.  Cement  is  received  in  bulk 
and  is  unloaded  by  means  of  a  Drac- 
co  vacuum  plant.  From  the  time  it 
is  loaded  into  the  railroad  cars  none 
of  the  concrete  material  touches  the 
ground  until  it  is  placed  on  the  road 
.is  concrete. 


izcd  in  the  wartime  period,  when  the 
road  work  was  in  progress,  special 
precautions  were  observed  and  the 
cables  were  temporarily  transferred 
to  poles  while  a  trench  was  blasted 
for  their  permanent  installation. 

Deepening  the  Delaware 
River 

The  project  of  deepening  the  Dela- 
ware river  from  Philadelphia  to  the 
sea  so  as  to  provide  a  channel  35  feet 
deep  at  mean  low  water  and  800  feet 
wide  is  now  more  than  half  com- 
pleted. There  still  remains  to  be  re- 
moved about  24,000,000  yards  of 
dredging  and  80,000  yards  of  rock 
excavation,  in  addition  to  the  con- 
struction of  dykes,  bulkheads  and 
other  improvements. 


The  Philadelphia  Pike 

One  of  the  most  traveled  roads  in 
Delaware  is  the  Philadelphia  Pike, 
which  carries  a  very  large  and  heavy 
traffic  of  automobiles  and  auto  trucks  between 
Wilmington  and  Philadelphia. 

At  the  W  ilmington  end  the  grades  were  steep 
and  the  surface  poor  and  in  1918  a  contract  was 
let  for  rebuilding  3.7  miles  there  with  a  19-foot 
brick  pavement  on  a  concrete  base  with  pene- 
tration macadam  shoulders.  The  work  involved 
heavy  rock  excavation  and  was  impeded  by  traf- 
fic, by  delay  in  securing  materials,  by  transpor- 
tation embargoes  by  rulings  of  the  United  States 
Highway  Council  and  the  Capital  Issues  Commit- 
tee, yet  it  was  never  completely  shut  down,  and 
was  executed  for  $92,000  per  mile. 

The  grade  was  reduced  one-half  by  cutting  off 
the  top  of  Penny  Hill  by  the  excavation  of  5,000 
yards  of  rock  blasted  out  of  a  cut  45  feet  wide 
and  12J4  feet  deep. 

A  census  of  traffic  during  construction  showed 
from  2,000  to  6.000  motor  vehicles  per  day,  aver- 
aging 3,000,  and  increasing  75  per  cent  in  one 
year. 

As  the  New  York-Washington  telephone  ca- 
bles, carrying  government  business,  were  installed 
« hi  this  road  and  it  was  imperative  that  their  serv- 
ice should  not  be  interrupted,  impaired  or  jeopard- 
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Width  of  Roadways 


Review  of  earlier  ideas  and  conclusions  in 
the  light  of  the  increasing  sizes  and  num- 
bers of  auto  vehicles.  Suggested  standards 
for  different  conditions. 


The  determination  of  roadway  widths  is  not  a 
matter  susceptible  of  exact  scientific  treatment,  as 
several  rather  indeterminate  factors  enter  into  it. 
The  subject  has  been  widely  discussed  and  not 
much  that  is  new  can  be  added,  but  a  review  is 
warranted,  especially  because  of  the  development 
of  motor-driven  vehicles. 

Economy  demands  that  roadways  have  no 
greater  width  than  is  necessary,  in  order  to  save 
construction  costs,  while  too  narrow  width  may 
be  ultimately  uneconomical  by  compelling  later 
reconstruction  in  order  to  meet  the  demands  of 
traffic.  Uneconomical  width  of  roadway  may  have 
been  caused  by  the  adoption  of  some  arbitrary 
rule  fixing  the  relation  between  width  of  roadway 
and  distance  between  property  lines,  or  by  under- 
estimating the  future  growth  of  traffic,  or  the  lay- 
ing of  street  railway  tracks  through  streets  where 
they  had  not  been  contemplated. 

The  correction  of  the  difficulties  brought  about 
by  providing  too  narrow  a  roadway  involves  a 
reconstruction  or  widening,  generally  at  very 
great  cost,  and  hindrance  or  annoyance  to  public 
travel  in  the  meantime.  The  appearance  of  the 
road  may  be  one  of  the  determining  factors  in  de- 
ciding upon  its  width,  this  including  provision  for 
proper  width  of  sidewalks,  parking  strip  or  lawn 
on  one  or  both  sides  of  the  sidewalk,  etc.  This 
applies  principally  to  parkways,  boulevards  and 
certain  classes  of  residence  streets  where  beauty 
and  proportion  control  the  design  to  a  large  ex- 
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tent.  Even  here  the  expected  traffic  should  re- 
ceive consideration,  but  its  subordination  to  other 
conditions  may  be  perfectly  logical  and  free  from 
criticism. 

The  financial  aspect  of  roadway  widths  is  ap- 
parent. Should  the  road  building  programs 
throughout  the  country  now  being  advocated  pro- 
gress to  the  point  of  construction,  it  does  not 
seem  impossible  that  for  some  time  to  come  10,000 
miles  of  pavement  will  be  constructed  annually. 
An  extra  foot  in  roadway  width  involves  an  ex- 
penditure of  from  $2,000  to  $3,000  a  mile  for  pave- 
ment under  present  conditions.  For  this  coun- 
try's entire  road  building  project,  therefore,  a  sum 
of  from  $20,000,000  to  $30,000,000  becomes  in- 
volved annually  in  the  addition  or  rejection  of  a 
single  foot  of  roadway  width.  This  represents 
waste  if  the  extra  foot  in  width  is  unnecessary, 
but  means  ultimate  economy  if  the  additional  foot 
will  be  required  by  traffic. 

In  addition  to  the  unnecessary  cost,  unneces- 
sary removal  of  labor  and  material  from  useful 
application  elsewhere  is  to  be  regretted. 

A  too  narrow  roadway  may  result  in  slowing 
down  the  speed  of  traffic,  causing  accidents  due 
to  collisions,  or  by  vehicles  being  forced  off  the 
pavements,  and  in  bringing  about  a  general  cur- 
tailment of  the  usefulness  of  the  highway. 

The  size  of  the  vehicles,  the  speed  with  which 
they  are  to  be  driven  and  the  clearance  between 
passing  vehicles  that  must  be  provided,  all  are 
important  factors.  Passenger  vehicles  as  a  class 
may  be  assumed  to  have  a  maximum  over-all  width 
of  6  feet  and  trucks  of  8  feet.  There  seems  to  be 
a  natural  tendency  toward  increasing  the  width  of 
trucks,  but  so  far  the  maximum  of  8  feet  seems 
satisfactory.  A  rapidly  moving  passenger  vehicle 
requires  greater  clearance  for  safety  than  a  slow 
vehicle.  A  provision  of  10  feet  would  seem  to  al- 
low adequate  clearance  for  all  vehicles  provided 
the  maximum  width  of  trucks  does  not  exceed  8 
feet.  This  is  one  or  two  feet  wider  than  was 
formerly  advocated :  but  seems  warranted  by  the 
increase  in  size  of  trucks. 

This  would  require  a  roadway  20  feet  wide  for 
two  lines  of  vehicles.  Some  state  roads  have  been 
built  14  feet  and  these  are  generally  found  alto- 
gether too  narrow,  while  16-foot  and  even  18-foot 
roadway  widths  are  being  abandoned  for  20-foot 
by  several  of  the  Eastern  states. 

The  length  of  vehicle  has  little  effect  upon  the 
width  of  tangents,  but  on  curves  should  be  al- 
lowed for  in  providing  the  additional  width  at 
these  points.  Where  long  vehicles  have  to  back 
to  the  side  of  the  road  in  order  to  load  or  unload, 
(his  has  a  very  serious  effect  on  the  width.  Many 
trucks  are  25  feet  long  and  have  become  a  deter- 
mining factor  if  their  use  necessitates  backing  up 
to  the  curb  or  to  the  side  of  the  traveled  roadway. 

Ten  feet  would  seem  to  be  ample  width  for  a 
roadway  restricted  to  one  line  of  vehicles,  a  case 
which  seldom  occurs.  On  light-traffic  roads  where 
utmost  economy  must  be  practiced,  the  minimum 
width  must  generally  provide  for  two  lines  of  ve- 
hicles and  should  be  20  feet,  although  this  may 
be  reduced  to  16  feet  where  the  shoulders  are  so 
constructed  that  vehicles  can  safely  pass  each 
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other.  Ten  feet  width  for  each  line  of  vehicles  is 
recommended  as  applying  to  all  moving  vehicles, 
including  street  railway  cars,  with  7'/2  feet  for 
vehicles  parked  along  and  parallel  with  the  side  of 
the  road.  If  these  figures  be  assumed  as  fixed, 
the  problem  of  establishing  roadway  width  is  one 
of  determining  the  number  of  lines  of  moving 
and  standing  vehicles. 

In  making  such  determination,  the  growth  of 
traffic  must  be  considered  but  must  be  determined 
by  judgment  as  no  exact  data  can  be  obtained. 
It  is  well  known  that  the  improving  of  a  road  by 
proper  alignment,  easy  grades  and  a  smooth  sur- 
face invites  traffic,  bringing  to  such  road  a  far 
greater  number  of  vehicles  than  had  previously 
driven  over  it.  and  also  usually  new  buildings 
which  in  turn  bring  added  traffic  in  both  trucks 
and  passenger  vehicles.  It  is  also  a  matter  of  nice 
judgment  to  determine  where  allowance  should 
be  made  for  vehicles  stopping  along  the  side  of 
the  roadway. 

The  author  offers  the  following  classification 
as  a  suggestion  of  roadway  width  in  accordance 
with  the  foregoing  ideas: 

(A)  City  S'reets  Having  Deoble  Street  Car  Tracka 

1.  Roadway  T.">  or  ho  feet  in  width.  A  roadway  <if  such 
width  will  accommodate  on  each  half  one  line  of  street 
curs,  two  lines  of  moving  traffic  and  one  line  of  standing 
vehicles;  or  one  line  of  street  cars  and  three  lines  of  mov- 
ing traffic.  In  the  latter  case  the  80-foot  width  is  prefer- 
able. The  distance  ln-tween  property  lines  should  be  from 
KM!  to  120  feet. 

2.  Roadway  .">.')  or  (Ml  feet  in  width.  A  roadway  of  such 
widlh  will  accommodate  on  each  half,  one  line  of  street 
cars,  one  line  of  moving  traffic  and  one  line  of  standing 
vehicles,  or  one  line  of  street  cars  and  two  lines  of  moving 
traffic.  In  the  latter  case  the  iM-fnot  width  is  preferable. 
The  distance  between  property  lines  should  be  from  HO 
to  1110  feet. 

:i.  Roadway  40  feet  in  width.  A  roadwav  of  such  width 
will  accommodate  on  each  half  one  line  of  street  cars  and 
one  line  of  either  moving  traffic  or  standing  vehicles.  The 
distance  between  property  lines  should  be  at  least  00  feet. 

<B>  CUf  Streets  Having  No  Street  Car  Tracka 

1.  Roadway  40.  .'».*,  or  Ml  feet  in  width.  Same  condition 
as  for  streets  having  street  car  tracks,  except  that  line  of 
street  cars  is  replaced  bv  line  of  moving  vehicles.  Ab- 
sence of  street  car  tracts  will  frequently  permit  traffic 
going  in  one  directum  to  occupy  more  than  half  the  road- 
way. Thi>  would  l>e  possible  when  traffic  is  periodically 
greater  in  one  direction  than  the  other. 

2.  Roadway  20  to  :d  feet  in  width.— Residence  streets. 
A  roadway  of  such  width  will  accommodate  two  to  four 
lines  of  traffic  under  different  combinations  of  moving  and 
standing  vehicles.  The  distance  between  property  lines 
should  lie  40  to  fiO  feet. 

(C)  Highways  Outside  et  Cities 

1.  Roadway  40  or  V.  feet  in  width.  Kor  traffic  be- 
tween iui|Hirtaiit  centers  of  population.  A  roadway  of 
such  width  will  accommodate  four  to  six  lines  of  traffic 
under  different  combinations  of  moving  and  standing 
vehicles. 

2.  Roadway  :mi  to  Hi  feet  in  width.  For  traffic  between 
centers  of  population  ,,f  im|hortance  than  the  forego- 
ing. A  roadway  of  smh  width  will  accommodate  three 
or  four  lines  of  traffic  under  different  combinations  of 
moving  and  standing  vehicles. 

:i.  Roadway  20  to  :I0  feet  in  width.  For  traffic  ln'twcen 
cities  and  smaller  placet  oi  Itetween  important  smaller 
cities.  A  roadway  of  such  width  will  accommodate  two 
or  three  lines  of  traffic  under  different  combinations  of 
moving  and  standing  vehicles. 

4.  Roadwav  111  to  20  (eet  in  width.  Rural  highways. 
\  roadway  of  such  width  will  accommodate  two  lines  of 
traffic. 
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.">.    Roadways  »  in  10  feet  in  width.    Light  Country  traf- 
fic where  earth  at  side  can  be  used  to  a  limited  extent. 
(D)  Streets  In  Small  Towns  and  Villages 

1.  Same  classification  as  in  cities,  except  that  additional 
width  may  be  required  for  standing  vehicles  where  busi- 
ness is  concentrated  on  few  streets,  so  as  to  permit  park- 
ing perpendicular  or  at  an  angle  to  the  curb.  Twenty  to 
twenty-rive  feet  for  each  row  of  standing  vehicles  will  be 
desirable  in  ibis  case. 

It  must  also  be  decided  what  streets,  if  any,  are 
to  be  used  for  the  parking  or  storage  of  cars.  It 
may  be  necessary  to  so  design  roadway  widths 
that  the  greatest  number  of  cars  may  be  accom- 
modated within  a  limited  district,  which  may  re- 
quire provision  for  cars  standing  at  an  angle  with 
the  curb. 


A  Watertight  Sewer 

I  nusually  good  construction  has  been  secured 
in  building  on  Ralph  avenue,  Brooklyn,  about 
3.000  feet  of  54-inch  circular  concrete  sanitary 
sewer  at  a  maximum  depth  of  10  feet  or  more 
below  ground-water  level  in  sandy  soil. 

Immediately  after  completion  the  amount  of 
leakage  in  the  whole  length  of  sewer  was  meas- 
ured and  found  to  be  only  14  quarts  in  40  seconds, 
not  nearly  enough  to  provide  full  flow  through  a 
1  .-inch  pipe.  No  waterproofing  solutions  or  fab- 
ric were  used  on  the  sewer,  which  was  a  part  of 
the  regular  contract  by  the  J.  F.  C'ogan  Company, 
who  built  at  the  same  time  the  large  adjacent 
twin  storm-water  sewer  under  the  direction  of 
Arthur  J.  (.riflin,  chief  engineer,  Bureau  of  Sew- 
ers, Borough  of  Brooklyn. 

The  invert  is  paved,  up  to  the  spring  line,  with 
selected  bricks,  the  upper  course  of  which,  on 
each  side,  was  omitted  and  when  the  arch  was 
concreted  this  space  was  filled  with  cement  mor- 
tar, also  covering  the  top  of  the  side  wall  and 
making  a  special  skewback  bed  for  the  fresh  con- 
crete. Although  large  quantities  of  ground  water 
were  encountered,  by  means  of  a  special  drainage 
channel  the  invert  concrete  was  kept  dry  until 
well  set.  The  concrete  was  mixed  with  great  care, 
and  was  wet  enough  to  How  to  place  without 
►.hoveling.  It  was  1:2:4  mix,  without  lime  and 
was  made  chiefly  w-ith  V4-inch  stone,  none  being 
larger  than  I '  .-inch.  When  the  concrete  was 
found  to  lack  usual  plasticity  an  extra  bag  of  ce- 
ment per  batch  was  added  with  good  results.  It 
was  not  rammed  or  rodded  but  was  puddled  with 
hoes  occasionally.  The  work  was  executed  under 
the  immediate  supervision  of  Assistant  Engineer 
I.  H.  Kirby. 


Open  Shop  Makes  Heavy  Gains 

From  data  received  in  a  nation-wide  survey 
made  by  the  Iron  Trade  Review,  it  is  announced 
that  l.ooS  chambers  of  commerce  and  540  other 
organizations  in  247  cities  located  in  44  states  have 
undertaken  a  campaign  for  the  promotion  of  open 
shop  which  in  some  cases  takes  the  form  of  public 
demonstrations  to  secure  the  pledges  of  all  em- 
ployers to  the  open-shop  policy.  Among  the  or- 
ganizations pledged  are  23  national  trade  and  in- 
dustrial associations. 
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Convention  Attendance  by  City  Employees 

Practically  every  branch  of  municipal  work  which 
requires  specialized  information  for  its  proper  con- 
duct is  served  by  an  organization  such  as  the  water 
works  associations.  American  Society  for  Municipal 
Improvements,  firemen's  associations,  highway  asso- 
ciations. Association  of  Municipal  Electricians,  etc. 
Ought  municipalities  to  pay  the  exposes  of  its  em- 
ployees who  attend  these  conventions?  In  the  ma- 
jority of  cases,  we  believe,  the  expenses  are  so  paid, 
presumably  on  the  basis  that  the  information  and 
inspiration  obtained  at  these  conventions  will  resuH 
in  an  increased  efficiency  which  will  more  than  com- 
pensate for  the  money  spent.  ,,-...„ 

In  the  101!>-1!^m  report  ot  Edward  E.  Wall, 
water  commissioner  of  St.  I^oiiis.  he  states  that  these 
privileges  should  be  granted  and  the  expenses  paid 
bv  the  citv  of  Iming  its  representatives  at  the*c 
convention's  "where  the  advertising  value  is  appar- 
ent and  where  the  city  reaps  the  benefit  in  the  in- 
creased value  of  the  services  of  technical  men  wh<  <e 
ideas  have  been  broadened  and  whose  knowledge 
has  been  increased  through  association  and  ac- 
quaintance with  the  brightest  minds  in  the  country. 


who  gather  together  for  the  purpose  of  exchanging 
ideas  at  these  national  meetings.  To  allow  the  city 
of  St.  Louis  to  go  unrepresented  at  such  annual  con- 
ventions as  those  of  the  American  Water  Works 
Association,  American  Public  Health  Association, 
American  Society  of  Civil  Engineers,  and  the 
Amercan  Society  of  Mechanical  Engineers,  in  all  of 
which  organizations  the  St.  Louis  Water  Works  has 
been  well  and  favorably  known  for  years,  and  to 
whose  proceedings  and  publications  employees  of 
the  water  division  have  been  frequent  and  valued 
contributors — to  allow  the  active  participation  of 
the  city  of  St.  Louis  in  all  these  societies  to  lapse 
would  be  a  grave  mistake  and  would  entail  the  loss 
of  prestige  in  national  technical  circles  that  might, 
never  be  regained.  The  amount  of  money  annually 
spent  by  the  city  for  representation  at  these  meet- 
ings is  insignificant  when  the  great  and  lasting 
benefit  of  such  national  advertising  is  considered. 

In  all  branches  of  human  activity  progress  is  be- 
ing made  so  rapidly  that  anyone  getting  out  of  touch 
with  it  for  only  a  few  years  will  find  himself 
sadly  behind  the  times.  And  nothing  is  more  cer- 
tain to  give  a  man  a  definite  idea  of  recent  progress 
and  broaden  his  vision  than  attendance  at  these 
conventions,  and  the  city  whose  officials  and  higher 
employees  are  not  encouraged  to  take  advantage  of 
such  opportunities  is  bound  to  suffer  in  the  efficiency 
of  the  sen-ices  rendered  it. 


Municipal  Bonds  in  Demand 

The  demand  for  municipal  bonds  during  No- 
vember resulted  in  more  favorable  terms  being  ob- 
tained by  states,  counties,  cities  and  towns,  which 
disposed  of  nearly  $50,000,000  worth  of  bonds  dur- 
ing the  month,  according  to  the  Daily  Bond  Buyer 
of  New  York. 

The  generally  unsettled  condition  of  business, 
the  slump  in  stocks  and  commodities,  and  the 
sharp  decline  in  money  rates  were  the  principal 
factors  in  increasing  the  attractiveness  to  pur- 
chasers of  high-grade  bonds.  Bonds  of  the  larger 
cities  which  for  several  months  have  been  offered 
at  prices  yielding  over  5  per  cent  are  now  selling 
on  an  income  basis  of  4yj  to  5  per  cent,  with  the 
demand  greatly  exceeding  the  supply.  Indications 
are  that  municipal  bonds  will  increase  rather  than 
decrease  in  value  during  the  next  two  or  three 
months. 


The  Uselessnesa  of  Excessive  Wages 

In  a  recent  steam  shovel  job  in  New  York  City 
the  shovel  runner  was  able  to  demand  and  re- 
ceived a  wage  of  $164  per  week,  including  over- 
time. As  this  was  mor»  money  than  he  wa,s 
capable  of  intelligently  or  usefully  expending,  he 
proceeded  regularly  every  Saturday  night  to  pur. 
chase  a  costly  silk  shirt  which  he  wore  the  fol- 
lowing day  and  on  Monday  cut  off  the  sleeves  and 
used  it  for  a  working  garment  during  the  week. 

Without  experience,  responsibility  or  efficiency 
justifying  a  half  even  of  the  enormous  wages 
which  he  received,  he  was  incapanle  of  making  a 
proper  use  of  them  and  they  simply  afforded  him 
opportunity  for  conspicuous  extravagance  even  if 
he  avoided  vicious  use  of  the  money.  It  might  le 
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supposed  that,  realizing  the  profitable  nature  of 
steam  shovel  work,  he  would  have  saved  his  earn- 
ings with  the  ambition  of  purchasing  a  steam 
shovel  and  thereby  establishing  himself  in  a  safe 
and  lucrative  business;  but  such  does  not  seem  to 
be  the  case  and  this  instance  only  illustrates  the 
universal  truth  that  any  large  excels  of  wage  paid 
over  what  is  actually  earned  and  the  man  is  ac- 
customed to  receiving  generally  result*,  in  serious 
injury  to  him  and  to  the  public,  not  only  in  en- 
couraging vice  and  extravagance  hut  in  giving  an 
opportunity  for  idleness  and  almost  inevitably 
causing  dissatisfaction,  restlessness  and  unrelia- 
bility;  there  remaining  no  justifiable  reason  for 
paying  a  man  money  that  he  cannot  properly 
spend. 


Highway  Funds  For  1921 

Figures  at  hand  indicate  that  there  will  be 
available  next  year  for  liighwav  purposes,  federal, 
state  and  county  founds  totaling  $1,500,000,000.  It 
is  not  anticipated  that  this  sum  or  anything  like 
it  will  be  spent  in  1921,  but  the  amount  will  be 
available  and  as  much  of  it  can  be  spent  as  con- 
ditions will  permit  the  use  of  to  advantage. 

In  November  the  voters  approved  the  issuing 
of  $60,000,000  worth  of  bonds  by  Missouri,  $75,- 
000.000  bv  Minnesota,  $50,000,000  l>v  West  Vir- 
ginia, $5,000,000  by  Colorado  and  $2,000,000  by- 
Idaho.  In  Virginia  an  act  was  approved  by  the 
voters  permitting  the  legislature  to  fix  the  amount 
of  a  highway  bond  issue  not  to  exceed  $50,000,000. 
In  Kansas  an  amendment  to  the  constitution  was 
adopted  permitting  the  state  to  pay  one  fourth  of 
the  cost  of  road  construction,  such  cost  not  to 
exceed  $10,000  a  mile  or  more  than  100  miles  in 
any  county.  California  had  previously  author- 
ized the  issue  of  $40,000,000  of  highway  bonds 
at  4'/j  per  cent,  but  the  bonds  could  not  be  sold 
at  that  rate  of  interest  this  year!  and  at  the  ie- 
cent  election  the  voters  approved  the  proposal 
to  permit  the  rate  to  be  raised  sufficiently  to  sell 
the  bonds,  with  a  limit  of  <>  per  cent.  New  Jersey 
voted  $29,000,000  in  bonds  to  pay  that  stale's 
share  of  the  cost  of  the  vehicular  tunnel  beneath 
the  Hudson  river. 

In  four  states  proposed  liighwav  bond  issues 
were  defeated.  A  $20,000,000  bond  issue  in  Flor- 
ida and  $30,000,000  bond  issue  in  Washington 
were  defeated  becau-e  it  was  the  intention  to  use 
motor  vehicle  registration  money  to  float  the 
bond  issues,  and  thi>  was  opposed.  Montana  re- 
jected a  SI 5.000.000  bond  issue  and  New  Mexico 
a  $2,000,000  bond  issue,  the  latter  presumably 
because  it  had  been  opposed  b\  officials  as  un- 
necessary. 

During  \'>V>  California  vote.)  $40,000,000.  as 
alreadv  stated.  Oregon  voted  $12,500,000.  Nevada 
$1,000,000.  South  Dakota  4.500.000  Wyoming  $2,- 
800.000.  Maine  $10,000,000.  Michigan  $50,000,000, 
and  Utah  $4,000,000.  Comparatively  little  of  this 
total  of  $124.KO0.O00  \otcd  in  I'M1'  has  yet  been 
spent. 


In  1920,  in  addition  to  the  sums  voted  at  the 
November  elections  as  stated  above,  Alabama  au- 
thorized $25,000,000,  Oregon  $10,000,000,  and 
Maryland  $3,000,000. 

In  addition  to  the  state  funds,  there  will  be 
about  $160,000,000  of  the  federal  aid  road  funds 
which  is  still  available.  More  than  $350,000,000 
was  provided  this  year  by  counties  of  32  of  the 
states  where  the  county  is  the  principal  unit  of 
road  building.  The  amounts  appropriated  this 
year  by  the  various  counties  are  shown  in  the  ac- 
companying table.  Perhaps  some  of  this  has  al- 
ready been  spent,  but  on  the  other  hand  there 
have  probably  been  other  sums  provided  for  by 
bond  issues  or  other  methods  of  raising  funds 
which  have  been  omitted  in  the  tabulations. 


Alabama    $5,000,000 

Arizona    8,400,000 

Arkansas    2,400,000 

California   24.635,000 

Florida    1,515,000 

tieorgia    15.245,000 

Indiana    7,373,000 

Illinois    8,862,845 

Iowa    18.475.000 

Kansas    50,000 

Kentucky    1,700,000 

Louisiana   5.850,000 

Michigan    2,300,000 

Minnesota    12,800,000 

Mississippi    15,773,000 

Missouri    13,504,000 

Montana    6.283,000 

Nebraska    3,000.000 

Nevada    1,200.000 

New  Mexico    200,000 

North  Carolina    13,609,000 

Oklahoma    1,158.000 

Oregon    9.696,704 

Pennsylvania    21,337,553 

Rhode  Island    8,500,000 

Tennessee    7,185,000 

Texas    86,023,000 

Vermont      2,766,000 

Washington    8,225,000 

West  Virginia    7,039.200 

Wisconsin    30,525,000 

Wyoming    2,800,000 


The  above  figures  total  to  something  over  $1,- 
000.000,000.  In  addition  to  them  there  are  large 
sums  of  money  previously  appropriated  and  still 
available  to  be  spent  by  a  number  of  the  states 
prior  to  1919.  such  as  'the  $60,000,000  voted  bv 
Illinois  and  $50,000,000  by  Pennsylvania  in  1918, 
the  amounts  to  be  spent  by  Massachusetts.  New- 
York  and  other  states  with  large  highway  con- 
struction programs.  Also  most  of  the  larger  cities 
have  extensive  paving  programs  for  next  year 
made  necessary  by  the  postponement  of  desirable 
work  during  the  past  year  or  two  of  high  prices. 
An  estimate  based  on  figures  at  hand  gives  the 
total  of  these  sums  available  for  expenditure  at 
half  a  billion  dollars,  which  will  be  spent  as 
soon  and  as  quickly  as  conditions  will  permit  the 
construction  to  be  carried  on. 
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Sub-Surface  Sewage  Disposal 


By  W.  A.  Hardenbergh 


The  author  has  compiled  and  compared  the  recommendations  of  a  num- 
ber of  state  boards  of  health  and  other  authorities  on  the  structural  details 
of  sub-surface  plants  as  well  as  area  and  kind  of  soil  necessary  to 

satisfactory  results. 


In  the  ordinary  small  home  sewage  treatment 
plant-  and  in  many  school  and  institutional 
plants  as  well — it  is  impossible  to  expect  that 
very  much  supervision,  care  or  maintenance  will 
be  given  after  installation.  The  septic  tank  works 
very  well  under  these  conditions,  better,  perhaps, 
than  might  be  expected ;  but  the  final  disposal  of 
the  effluent  is  a  eonsiderable  problem.  Sub-sur- 
face irrigation  is  usually  the  solution  for  those 
cases  where  contact  beds,  sprinkling  filters,  or 
sand  beds  cannot  be  used  on  account  of  the  neg- 
lect that  is  almost  certain  to  be  their  share  after 
they  have  been  turned  over  to  the  owners. 

Properly  installed,  sub-surface  drains  give'  con- 
siderable satisfaction.  Improperly  installed,  a 
corresponding  amount  of  trouble  and  nuisance 
may  be  anticipated.  Very  many  local,  and  other, 
considerations  are  important  in  determining  what 
is  proper  or  improper  installation.  No  case  can 
be  judged  beforehand,  but  to  give  a  general  re- 


view of  the  field,  recommendations  of  various 
state  boards  uf  health  and  other  authorities  are 
given  herewith. 

Louisiana,  in  the  Quarterly  Bulletin  of  the 
State  Board  of  Health  for  May.  1913  (the  latest 
available)  gives  the  following  recommendations: 
The  distribution  of  the  sewage  through  the  soil 
is  best  effected  by  lines  of  tile  drains  laid  with 
uncemented  joints  about  12  to  18  inches  below 
the  surface  of  the  ground.  The  lines  need  not  be 
straight,  but  should  follow  the  contours  of  the 
ground,  with  a  fall  of  2  or  3  inches  per  hundred 
feet.  The  area  required  for  this  treatment  de- 
pends, of  course,  on  the  nature  of  the  soil,  and 
may  be  determined  by  allowing  one-half  foot  of 
pipe  per  gallon  of  How  per  day  in  sandy  soil, 
and  one  foot  in  fairly  dense  loam.  In  dense  or 
clayey  soils  the  absorptive  power  may  be  in- 
creased by  excavating  trenches  two  feet  wide 
and  a  couple  of  feet  below  proposed  grade  and 
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filling  these  with  a  porous  material,  such  as  cin- 
ders, gravel  or  sand.  In  extreme  cases  it  may 
be  necessary  to  underdrain  the  lines  with  tile 
drains.  In  very  sandy  soil,  one  line  may  be 
enough,  but  it  will  usually  be  better  to  place  the 
lines  three  feet  apart,  or  five  feet  in  dense  soils. 
The  ends  of  the  pipe  should  be  turned  upward  to 
permit  the  flow  of  air.  Two  systems  of  drains 
Bhould  be  laid  and  operated  alternately,  a  week  at 
a  time.  In  sandy  soil,  tarred  paper  or  pieces  of 
pipe  of  a  larger  diameter  should  be  placed  around 
the  joints.  These  lines  of  tile  drains  should  not 
be  laid  within  a  hundred  feet  of  a  well. 

The  Virginia  Health  Bulletin  of  March,  1917, 
says:  The  area  selected  must  have  a  sandy  or 
gravelly  top  soil.  When  the  soil  is  heavy  clay 
or  impervious,  or  where  the  ground-water  level  is 
only  2  or  3  feet  below  the  surface,  the  system 
will  not  be  satisfactory.  Much  depends  upon 
how  accurately  the  distributing  lines  arc  laid.  The 
grade  should  be  2  inches  per  100  feet.  Parallel 
lines  are  usually  spaced  4  feet  apart.  If  the  area 
is  not  to  be  plowed,  the  depth  of  the  trench  may 
be  reduced  to  12  to  15  inches.  The  3-inch  tile 
is  usually  best  unless  the  soil  is  heavy,  in  which 
case  the  4-inch  size  is  often  used.  A  space  of 
one-fourth  inch  is  left  at  each  joint  and,  to  pre- 
vent the  earth  falling  in,  the  joint  is  covered  with 
tar  paper  or  a  special  earthenware  cap.  Gravel 
or  cinders  may  be  placed  over  the  joints.  A 
double  system  of  underdrains  is  advocated.  The 
amount  of  tiling  required  depends  on  how  great 
is  the  volume  of  sewage  and  how  porous  the  soil. 
In  sandy  or  very  porous  soils,  provide  about  25 
feet  of  tilirlg  per  person  for  each  unit.  On  this 
basis,  for  five  people  125  feet  of  tile  in  each  unit 
(or  a  total  of  250  feet)  would  be  required.  In 
more  compact  soils,  a  greater  amount  must  be 
provided,  often  as  much  as  50  to  75  feet  per  per- 
son per  unit.  The  lines  are  usually  from  50  to 
100  feet  in  length.  If  the  soil  is  quite  heavy,  the 
trenches  may  be  filled  with  cinders  or  gravel  to 
within  3  inches  of  the  top. 

New  York  recommendations,  made  in  1CMH,  by 
Theodore  Horton.  state  sanitary  engineer,  state 
that,  while  no  definite  rule  can  be  given.  10  to  20 
feet  per  person  will  usually  suffice  in  sandy  soil; 
40  to  60  feet  per  person  in  light  loamy  soils;  but 
in  clayey  soil  the  method  is  not  applicable.  Three, 
or  four-inch  lines  are  recommended,  laid  12  to  \5* 
inches  beneath  the  ground,  with  open  joints,  and 
the  tile  lines  laid  not  closer  than  4  feet.  The  grade 
is  suggested  as  6  inches  per  100  feet.  I\«pccial 
care  is  recommended  in  protecting  the  joints,  so 
that  the  pipe  may  not  sift  full  of  earth  or  sand. 
Stress  is  also  laid  on  the  arrangement,  especially 
where  the  grade  is  steep,  and  the  recommended 
arrangements  arc  shown  in  the  accompanying 
sketch. 

Hoskins  and  Young,  writing  in  a  1°1X  issue  of 
the  Kansas  State  Hoard  of  Health  recommend  a 
gTade  of  3  inches  per  100  feet,  and  depth  of  about 
18  inches.  If  the  soil  is  open  and  sandy,  200  feet 
will  be  sufficient  for  the  ordinary  residence,  while 
if  the  soil  is  of  closer  texture,  300,  400  or  more  feet 
will  be  necessary.    The  system  is  not  well  adapted 
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[to  tight  and  retentive  clay  soils,  though  it  has 
been  used  successfully  for  a  time  under  such  con- 
ditions. One  or  more  lines  of  tile  may  be  used. 
In  case  more  than  a  single  line  is  used,  great  care 
'  should  be  taken  to  see  that  each  line  receives  its 
proper  share.  A  desirable,  though  costly,  modi- 
fication suitable  for  tight  soil  consists  of  a  trench 
about  four  feet  deep,  filling  the  lower  three  feet 
with  cinders  or  gravel,  and  then  laying  the  3-inch 
tiles  at  the  surface  of  this. 

The  present  attitude  of  the  North  Carolina 
State  Board  of  Health  is  that  conditions  vary  so 
much  in  the  different  portions  of  the  state  that 
any  recommendations  as  to  amount  are  too  gen- 
eral to  be  of  value.  In  a  bulletin  issued  in  1912, 
one  foot  or  slightly  more  of  4-ineh  tile  for  each 
gallon  of  sewage  expected  daily  is  recommended. 
In  ordinary  soil.  4-inch  disposal  tile  may  be  used, 
while  in  loose,  porous  ground,  5-inch,  or  6-inch, 
pipe  works  well.    If  a  siphon  is  used,  the  capacity- 
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of  the  tile  line  should  be  from  10  to  50  per  cent 
more  than  the  siphon. 

Maryland  recommendations,  as  given  out  in 
1916,  are  as  follows: 

Persons  Feet,  light  soil       Feet,  heavy  soil 

4  140  300 

6  210  450 

8  280  <<00 

10  350  750 

Warren,  writing  in  the  year  book  of  the  De- 
partment of  Agriculture,  recommends  an  outlet 
for  each  30  gallons  of  siphon  dose,  with  the  ends 
of  the  lines  practically  rlat.  The  ends  of  the  runs 
should  be  vented.  The  capacity  of  the  tile  lines 
should  about  equal  the  siphon  discharge. 

Frank  and  Khvnus,  of  the  United  States  Pub- 
lic Health  Service,  recommend  that  the  tile  sys- 
tem be  divided  into  two  parts,  issuing  from  oppo- 
site sides  of  the  control  box.  The  piping  should 
be  of  3-inch  agricultural  tile  with  ends  spaced 
about  one-fourth  inch  apart.  The  length  of  trench 
necessary  per  person  varies  with  the  porosity  of 
the  soil,  but  40  lineal  feet  per  person  is  suggested 
as  a  conservative  figure.  Where  the  soil  possesses 
extreme  porosity  the  tile  may  be  laid  directly  in 
the  soil,  but  where  practicable,  and  where  there 
is  the  slightest  question  as  to  the  degree  of  poros- 
ity of  the  soil,  it  is  suggested  that  the  layer  of 
broken  stone  or  gravel  shown  in  the  illustration  be 
used  in  order  to  increase  the  life  of  the  trench. 
The  Hat  board  covering  the  pipe  is  intended  to 
prevent  the  upper  layer  of  the  soil  refill  from  find 
ing.  its.  way  into  and 
clogging  either  the  tile 
piping  or  the  lower  por- 
tion of  the  trench.  The 
tile  line  should  be  laid 
out  to  follow  the  con- 
tours and  should  be 
carefully  laid  with  a  grade  of  about  2  inches  per 
100  feet. 

Washington  (1916)  recommends  160  feet  per 
family,  with  a  fall  of  2  to  3  inches  per  100  feet.  Mis- 
sissippi (1913)  recommends  a  fall  of  one  inch  in 
25  feet.  Illinois  (1916)  suggests  that  tile  lines 
under  average  conditions  in  that  state  will  require 
about  100  feet  of  length  per  each  member  of  the 
household.  Gillespie  (1918)  gives  the  require- 
ments as  40  to  100  feet  of  tile  line  per  person,  with 
no  individual  line  over  100  feet  long,  and  no  lines 
within  6  feet  of  each  othir.  The  fall  is  given  as 
2  inches  per  100  feet. 

The  1919  issue  of  the  Maine  Health  Bulletin 
carries  recommendations  by  Dr.  H.  D.  Evans,  as 


SUCTION  OF  TILE  TRENCH 
By  V.  S.  Public  Health  Servlie 


to  treatment  of  septic  tank  effluent.  He  states 
that  in  sandy  or  gravelly  soils,  which  are  the  best 
for  disposal  of  tank  effluents,  there  should  be  al- 
lowed at  least  35  feet  of  open-joint  lateral  per  per- 
son. As  closer  grained  and  more  compact  soils 
are  employed,  the  length  per  person  must  be  in- 
creased, even  up  to  80  or  90  feet.  In  clay  forma- 
tions a  modification  of  the  system  must  be  used. 
The  laterals  should  be  spaced  at  least  6  feet  apart, 
and  preferably  double  that  distance.  The  depth 
of  tile  line  should  not  be  over  12  inches,  as  the 
bacterial  activity  of  the  soil  decreases  rapidly  be- 
low that  depth.  Where  only  clay  is  available,  it 
is  necessary  to  make  an  artificial  filter  bed. 
Trenches  42  inches  deep  are  dug  and  filled  to 
within  a  foot  of  the  top  with  cinder  or  other  por- 
ous material.  Sometimes  a  second  tile  line  in  the 
bottom  is  needed  to  carry  away  the  effluent. 

Ohio  (1916)  recommends  a  double  system,  each 
part  connected  to  its  own  siphon.  Each  part 
should  have  a  capacity  at  least  10  per  cent  in 
excess  of  the  effective  capacity  of  the  dosing 
chamber.  The  distributing  lines  may  be  6  or  8 
inches  in  diameter,  preferably  the  latter,  to  reduce 
the  cost  of  trenching.  The  use  of  6-inch  tile  will 
probably  lengthen  the  life  of  the  system,  but  in- 
crease the  initial  cost.  For  the  distributing  lines, 
hard-burned  tile  is  preferable.  These  should  be 
laid  with  one-quarter-inch  joints  and  surrounded 
with  one-quarter  to  one-half-inch  gravel.  It  is 
advisable  that  the  tile  be  covered  with  at  least  12 
inches  of  loam  or  soil.  Small  strips  of  heavy 
paper  may  be  placed  over  the  upper  portion  of 
each  joint  to  prevent  the  washing  of  the  finer 
material  above  into  the  distributing  tile.  About 
three  feet  beneath  the  distributing  lines,  4-inch 
drain  tiles  are  placed  to  prevent  the  accumulation 
of  ground  water  in  the  filtering  medium.  The  8- 
inch  tiles  should  be  placed  not  less  than  five  feet 
apart,  and  the  4-inch  drains  midway  between. 
The  distributing  tile  should  be  laid  on  a  slight 
grade  of  not  more  than  3  inches  per  hundred 
feet 

Florida  has  been  considering  proposals  to  base 
the  amount  of  tile  on  the  number  of  people  per 
acre,  with  tile  lines  spaced  six  feet  apart.  This 
has  not  yet  been  adopted.  Florida  is  very  largely 
a  sand  formation,  and  probably  more  than  any 
other  state  could  successfully  apply  a  fairly  gen- 
eral rule.  It  is  suggested  to  base  the  rules  on  a 
maximum  of  1,250  persons  per  acre. 

Wisconsin  gives  most  detailed  requirements. 
For  a  small  home,  an  absorption  trench  is  recom- 
mended.    The  distribution  pipe  should  be  laid 
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with  a  grade  of  4  inches  per  100  feet,  and  should 
be  either  a  5-inch  or  a  O-inch  tile,  laid  with  open 
joints,  three-eights  of  an  inch  apart.  A  layer  of 
crushed  rock  or  gravel,  one-half  to  one  and  a  half 
inches  in  diameter,  should  surround  the  pipe. 
This  material  should  be  covered  with  tar  paper. 
The  absorption  trench  should  have  a  length  of  5 
to  10  feet  for  every  30  gallons  of  liquid  to  be  dis- 
posed of  per  day.  Where  a  dry  well  and  under- 
ground filter  are  combined,  the  amount  of  tile  re- 
quired is  5  to  30  feet  for  every  50  gallons  of  sew- 
age per  day.  This  underground  filter  consists  of 
a  trench,  having  A  bottom  drain,  filled  with  cinder 
or  other  porous  material,  on  top  of  which  the  ef- 
fluent line  discharges.  With  the  drainage  tile  dis- 
posal system,  which  may  be  used  where  the 
ground  for  a  depth  of  :!  to  G  feet  is  sandy  and 
gravelly,  the  lines  must  be  laid  15  feet  or  more 
apart,  with  a  grade  of  2  inches  per  100  feet.  The 
joints  are  left  one-fourth  inch  apart  and  blinded 
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with  burlap  or  broken  stone.  The  amount  of  tile 
laid  should  vary  from  20  feet  to  100  feet  per  per- 
son, depending  upon  the  character  of  the  soil. 

It  is  impossible  to  generalize  for  conditions 
vary  so  much,  even  in  all-sand  sections.  In  gen- 
eral it  is  economy  in  the  long  run  to  put  in  plenty 
of  tile.  In  tight  soils,  it  may  be  cheaper  to  use 
the  filter  trench.  This,  as  recommended  by  the 
writer  (and  he  usually  recommends  it  in  prefer- 
ence to  the  ordinary  system  in  the  clay  soils  of 
the  Carolinas),  consists  of  a  trench  about  four 
feet  deep  and  two  feet  wide.  A  small  drain  is 
laid  in  the  bottom,  to  carry  the  effluent  to  a  near- 
by ditch,  stream,  or  drain,  and  the  trench  filled,  to 
within  a  foot  of  the  top,  with  cinder,  gravel,  or 
broken  stone.  The  effluent  line  is  laid  on  top  of 
this.  Ends  of  both  lines  are  vented.  A  very  good 
effluent  is  usually  secured.  About  3  to  5  feet  of 
this  will  usually  be  sufficient  for  each  person,  in 
the  average  home  installation. 
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-I  VV\  ;t  DISPOSAL  SYSTEM  FOR  A  SMALL  HOME— T        A\'K  AND  UNDERGROUND  FILTER,  WISCONSIN 


EWAC.K  DISPOSAL  SYSTEM  FOR  A  SMALL  HOME-TANK  AND  ABSORPTION  TRENCH.  WISCONSIN 

New  Orleans  Waterworks  Notes 

Some  interesting  features  of  the  operation  of  this  system  last  year,  especially 
the  purification  plant.   How  the  death  rate  has  fallen. 


New  Orleans,  La.,  like  other  cities,  suffered 
in  the  upkeep  of  its  public  services  because  of  ma- 
terial and  labor  prices  and  conditions  during  the 
year  1919,  the  report  for  which  year  has  recently 
come  to  hand.  The  pumping  plant  has  reached 
the  practical  limit  of  its  capacity  and  the  distri- 
bution system  needs  to  be  not  only  extended  but 
also  increased  in  capacity  by  the  addition  of  one 
or  more  large  mains.  The  quantity  of  water 
treated  for  consumption  increased  from  34.300000 
gallons  per  24  hours  in  1918  to  38,719,000  in  1919. 


FykrncATicm 

During  the  year  the  cost  of  operating  the  puri- 
fication station  at  CarroIIton  was  SllS.947.or  S9.04 
per  million  gallons.  This  was  divided  as  follows, 
the  items  being  the  average  cost  per  million  gal- 
lons treated:  Labor,  attendance  and  supervision. 
$3.42;  labor,  unloading,  crushing  and  storing 
chemicals,  $.59;  lime,  $3.20;  iron,  $1.07;  liquid 
chlorine,  $.14:  supplies,  tools,  car  fare,  telephone, 
ice,  etc.,  $.27;  machinists'  labor  furnished  by- 
pumping  station,  $.08;  labor  and  material  fur- 
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rushed  bv  pumping  station  for  power,  heating  and 
lighting,'  5.23.  In  addition  to  this,  $3,298_  was 
spent  in  betterments  and  additions,  $11,275  in 
care  of  park  and  grounds,  and  $122  for  special 
war  protection. 

At  the  Algiers  purification  station,  the  cost 
per  million  gallons  was  $25.59.  of  which  labor,  at- 
tendance and  supervision  cost  $18.23;  lime,  $3.70; 
iron,  $1.22;  hypochlorite  of  lime,  $.56;  labor  and 
material  furnished  by  pumping  station  for  power, 
heating  and  lighting,  $.78;  machinists'  labor  fur- 
nished by  pumping  station,  $.14. 

All  figures  for  cost  are  exclusive  of  interest  and 
depreciation  charges  and  pro  rating  of  general 
and  overhead  expenses.  The  figures  of  cost  per 
million  gallons  are  based  on  the  actual  quantity 
*of  water  treated  during  the  year  as  shown  by 
corrected  venturi  meter  readings,  namely.  13,158 
million  gallons,  exclusive  of  charges  for  high  and 
tow-lift  pumping.  Wash  water  was  estimated  to 
cost  7.02  cents  per  million  gallons  of  water  fil- 
tered. •Cleaning  reservoirs  cost  9.06  cents  per  mil- 
lion gallons  of  water  filtered,  excluding  treated 
water  wasted  in  draining  reservoirs  for  cleaning. 
The  total  gross  cost  of  delivering  filtered  water  to 
the  distribution  system  at  the  plant,  exclusive  of 
interest  and  depreciation  charges,  but  including 
cost  of  pumping  as  well  as  purification,  was 
$20.37  per  million  gallons,  or  $21.54  if  betterments 
and  care  and  maintenance  of  the  park  and  ground: 
are  included. 

At  Carrollton  the  wash  water  used  varied  from 
0.1  to  1.4  per  cent,  averaging  0.35  per  cent.  At 
Algiers  the  wash  water  varied  from  0.2  to  2.7  per 
cent,  averaging  0.6  per  cent.  At  Carrollton  the 
average  amount  of  lime  used  was  4.60  grains  per 
gallon  and  of  iron  was  0.69  grain,  this  being  the 
least  amount  of  lime  and  the  largest  amount  of 
iron  used  during  the  past  five  years.  At  Algiers 
the  average  amount  of  lime  used  was  5.06  grains 
and  of  iron  0.94  grain. 

The  results  obtained  by  softening  and  purifica- 
tion are  indicated  by  the  following  figures  (in 
parts  per  million  ),  the  first  in  each  case  being  be- 
fore treatment  and  the  second  after  treatment. 
Nitrogen  as  albumenoid  ammonia,  0.350  to  0.035 
(free  ammonia,  nitrites  and  nitrates  were  un- 
changed). Oxygen  consumed,  7.0_to  2.15;  chlo- 
rine. 9.f>5  in  each  case;  alkalinity.  97  to  41  ;  incrus- 
tants.  21  to  25;  suspended  solids.  650  to  0:  dis- 
solved solids,  190  to  100;  half-bound  carbonic 
acid,  42  to  0:  free  carbonic  acid.  8  to  0;  oxygen. 
9  in  each  case  ;  color,  10  to  5  ;  turbiditv.  600  to  0; 
silica.  II  to  10;  iron  oxide.  0.13  to  0.05;  calciunt, 
38  to  15  ;  magnesium,  8  to  3  ;  sulphuric  anhydride, 
19  to  21  ;  bacteria  in  gelalin  at  20  degrees.  2600 
to  31  :  bacteria  in  agar  at  37  degrees.  1900  to  17. 

In  cleaning  the  reservoir  system  at  Carrollton 
150,000  cubic  yards  of  wet  mud  was  removed, 
which  is  estimated  to  be  equivalent  to  50.000  cu- 
bic yards  of  dry  material.  The  removal  of  this 
cost"  $2.5X1  for  "labor  and  the  use  oi  water  of  a 
calculated  value  of  $1,231,  or  a  total  cost  of  $3,812, 
or  $.29  per  million  gallons  of  water  treated,  or 
S.4  cents  pet  cubic  yard  of  dry  material  removed. 


METERS 

During  the  year,  64  per  cent  of  the  total  con- 
sumption was  recorded  by  meters.  It  was  esti- 
mated that  about  20  per  cent  additional  was 
passed  by  the  meters  but  unrecorded  and  that  the 
remaining  16  per  cent  was  used  for  sewer  flushing, 
street  sprinkling,  fire  houses,  unauthorized  uses, 
leakage  and  waste  from  the  distribution  system 
and  other  minor  uses  and  losses.  On  January  1. 
1920.  there  were  55,196  meters  in  use.  328  of  which 
had  been  manufactured  by  the  sewerage  and  wa- 
ter board  of  the  city.  Of  these  latter,  178  were 
4-inch  and  131  were  6-inch:  one  was  a  venturi. 
231  were  underwiter  meters,  and  96  were  for  spe- 
cial service.  Of  the  total  number  of  meters  460 
measured  free  consumption.  123  being  on  schools. 
53  on  asylums,  51  on  engine  houses.  46  on  water 
troughs,  44  on  parks,  30  on  municipal  buildings, 
29  on  hospitals,  27  on  markets,  26  on  Sewer  and 
Water  Board  services,  19  on  police  stations,  and 
12  on  libraries.  The  average  amount  used  by  each 
of  these  was  considerahlv  larger  for  hospitals 
than  any  other  service,  with  police  stations  and 
municipal  buildings  next,  and  asvlums  not  far  be- 
hind. The  total  consumption  of  these  free  con- 
sumers for  the  year  was  680,0-15.000  gallons. 

During  the  vear  6,044  small  meters  were  re- 
paired and  444  large  meters  were  inspected  and 
repaired  in  place.  Most  of  the  meters  have  been 
in  service  for  over  five  years  and  it  is  expected 
that  the  department  will  have  to  repair  between 
10,000  and  15,000  meters  each  year  in  the  future, 
and  work  had  been  begun  upon  a  new  meter  house 
and  an  increased  testing  equipment  to  meet  this 
requirement.  Tn  addition  to  repairing.  2.660  me- 
ters were  tested,  the  greater  majority  of  these  be- 
ing '4-inch,  the  sizes  including  two  12-inch  and 
one  16-inch.  The  cost  of  testing  meters  was  $6,. 
459  and  of  repairs  and  maintenance.  $14,421.  Tn 
addition  there  was  $7,913  of  department  expenses, 
overhead  expenses  and  expenses  for  the  yard, 
stable,  team,  auto  and  tools  chargeable  to  this 
service. 

RERUT.TS  or  PtWTK.UTE.  SEWERAGE   AVI)   WATER  SUPPLY 

A  table  is  given  in  the  annual  report  showing 
the  effect  of  the  sewerage  and  drainage  and  pub- 
lic water  supplv  unon  the  health  of  the  citv.  The 
40  vears  from  1880  to  date  is  divided  into  10-vear 
periods.  Tn  the  first  decade  from  1880  to  1880.  j„. 
elusive,  there  was  no  adequate  drainage,  foul  gut- 
ters and  unscreened  cisterns  were  everywhere  and 
mosquitos  abundant.  During  the  second  decade 
the  conditions  were  the  same,  but  with  cesspools 
increasing  and  overflowing  often  into  the  gutters. 
From  1900  the  drainage  commenced  to  improve 
the  conditions  of  soil  saturation  and  after  1906 
sewers  also  acted  to  drain  the  soil  and  to  receive 
house  connections.  By  1910.  20  per  cent  of  the 
premises  were  connected  with  sewers  and  38  per 
cent  were  connected  with  the  waterworks  svstem. 
Following  that  date,  further  connections  with 
both  svstems  increased  rapidtv  and  the  drainage 
improved.  By  1919  practically  all  the  well-built- 
tin  areas  were  drained.  03  prr  cent  of  the  premises 
were  served  by  sewers  and  96  per  cent  bv  water. 
We  have,  therefore,  the  first  two  decades  increas- 
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ing  in  unfavorable  conditions  and  the  last  two 
decades  with  increasingly  favorable  conditions. 

The  death  rates  jut  1(X).()()0  from  malaria  for  the 
four  decades  were  15t>,  KM.  26  and  7,  respectively, 
which  had  fallen  to  4  in  Y)V).  The  rates  per  100,- 
000  for  typhoid  were  21,  39,  38  and  21,  respective- 
ly, with' 13  for  the  year  I'M1'.  The  death  rates 
per  1,000  from  all  causes  have  steadilv  fallen,  be- 
ing 28.6,  27.2.  22.6  and  20.6,  with  the  rate  for 
1919  being  18.8. 

The  most  remarkable  of  the  above  figures  are 
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those  for  malaria,  which  figures  were  decreased 
first  by  screening  of  cisterns  and  other  precau- 
tions, but  the  fall  from  the  average  of  104  to  an 
average  of  26  in  10  years  was  due  largely  to  the 
drainage  of  the  soil.  The  reduction  from  an  aver- 
age of  156  to  4  in  1919  is  one  of  the  most  remark- 
able on  record  in  this  country  for  any  disease. 
The  typhoid  rate  reduction  is  not  so  favorable, 
having  fallen  from  39  before  the  sewers  began 
being  used  to  21  during  the  last  decade.  Even 
the  rate  for  1919  shows  room  for  improvement. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
wrinkles."   If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Driving  Sewer  Tunnel 
in  Rock 


CITY  KNUNKKK  S  OIT1CE 

November  Yi,  1920. 
Editor  of  Public  VVokks.,  New  York. 
Dear  Sir: 

This  city  is  planning  on  building  n  tunnel  sewer  G  feet 
in  diameter  and  KiMi  feet  long  through  folid  limestone  at 
a  depth  of  S">  fret  bciirath  the  surface.  As  ttinncl  work 
is  unusual  and  perhaps  occurs  once  in  a  lifetime  in  prac- 
tice of  an  engineer,  which  is  the  case  with  me.  I  am 
seeking  information  in  regard  to  what  equipment  is  needed 
for  a  job  of  this  kind  and  al>o  some  idea  of  how  much 
work  or  number  of  lineal  feet  of  tunnel  can  be  accom- 
plished in  a  certain  time  so  that  I  can  make  an  estimate 
that  will  he  approximately  correct,  and  therefore  kindly 
ask  <or  a  little  help  through  your  information  bureau. 

My  intention  is  tn  sink  shafts  about  suo  feet  apart  and 
work  two  gangs  of  men  tunneling  toward  each  other. 

For  your  convenience  and  to  take  up  as  little  of  your 
time  as  possible,  if  you  will  kindly  answer  the  following 
questions  by  tilling  in  the  blank  spaces. 

What  is  your  opinion  as  to  what  power  is  best  to  use 
to  operate  the  rock  drills,  steam,  compressed  air  or  elec- 
tricity ? 

How  inanv  men  can  conveniently  work  in  each  gang/ 
How  many  power  drill*  would  you  advise  t,i  use? 
Approximately  how  many  lineal  feet  of  tunnel  can 
driven  in  9  hours? 

Answers  to  the  above  iptestioiis  will  be  greatly  appre- 
ciated as  thev  will  U  a  great  help  to  u*. 

Yours  truly. 

1'i-n  Ks'i.isstH. 

To  this  we  replied  as  follows:  A-  we  do  not 
know  the  character  of  the  limestone  formation, 
whether  it  is  regular  or  irregular,  hard  or  soft,  or 
how  it  breaks  with  explosive,  which  ran  only  be 
determined  by  Ifial.  "Ui  icplv  i-  only  approxi- 
mate and  is  'ba-ed  on  (he  as-uniption  that  the 
stone  is  medium  hard  and  homogeneous  and  that 
conditions  are  normal. 


Xo.  1 — For  tunnel  construction  there  is  prac- 
tically no  choice ;  compressed  air  drills  should  be 
used. 

No.  2— A  maximum  of  four  men  is  required  in 
each  gang. 

Xo.  3 — The  most  desirable  equipment  for  drill- 
ing a' small  tunnel  heading  like  this  is  two  Drifter 
drills  mounted  on  columns,  although  equivalent 
work  can  be  done  with  four  Jackhammer  drills. 

Xo.  4 — With  this  equipment  under  ordinarily 
favorable  conditions  drilling  for  a  6  linear  foot 
cut  can  be  made  in  one  8-hour  shift,  and  the  muck 
can  be  removed  in  another  4-man  8-hour  shift; 
but  as  considerable  time  is  necessary  for  tunnel 
ventilation  it  is  impracticable  to  run  a  third  shift 
in  24  hours.  And  as  6  feet  is  a  desirable  limit 
for  the  depth  of  holes,  all  the  work  can  be  ac- 
complished in  8-hour  shifts. 

The  number  of  men  and  drills  above  estimated 
is  for  a  single  heading  which,  allowing  25  work- 
ing days  per  month,  would  require  between  5 
and  6  months  to  drive  the  tunnel  from  one  por- 
tal to  the  other.  If  driven  simultaneously  from 
two  portals  the  time  would  be  3  months  or  less; 
if  from  two  portals  and  one  shaft,  four  headings, 
only  about  6  weeks,  exclusive  of  shaft  sinking, 
would  be  required  :  and  if  headings  were  driven 
simultaneously  in  opposite  directions  from  the 
portals  and  from  the  three  shafts  mentioned,  the 
actual  time  should  be  reduced  to  about  three 
weeks  at  the  expense  of  a  greatly  increased  out- 
lay for  drills,  air  compressors  and  other  equip- 
ment. 

The  equipment  necessary  for  driving  one  head- 
ing would  "•u'tiic  for  sinking  one  shaft,  on  which 
operations  could  be  maintained  continuously  for 
three  X  hour  shifts  daily,  giving  a  progress  of 
/  or  S  linear  feet  per  day. 

These  specific  answers  were  supplemented  by 
the  following  general  discussion  of  the  subject 
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NUMBER  OF  SHAFTS  AND  HEADINGS 

The  rapidity  with  which  the  tunnel  can  be 
driven  depends  almost  entirely  on  the  number  of 
headings  provided,  which  may  be  any  number 
from  one  up,  according  to  the  urgency  of  the 
work  and  the  amount  and  character  of  the  equip- 
ment on  hand  or  that  can  profitably  be  secured 
for  this  piece  of  work. 

If  no  great  urgency  is  involved,  the  work  can 
be  entirely  completed  from  a  single  heading  with 
the  minimum  cost  of  equipment  and  with  very 
little  extra  cost  for  labor  or  superintendence.  If 
made  in  this  way  it  is  also  possible  to  utilize  drills 
and  compressors  of  a  type  that,  although  not  ot 
the  highest  possible  efficiency  for  this  work,  are 
still  effective  tools,  have  the  merit  of  being  very 
light  and  portable  and  are  adapted  to  many  kinds 
of  ordinary  construction  work  that  would  make 
them  available  for  all  sorts  of  city  requirements, 
thus  being  valuable  tools  to  keep  in  stock  and 
verv  easily  purchased  or  sold  in  the  market. 

A  tunnel  of  this  length,  under  ordinary  condi- 
tions could  be  advantageously  driven  from  the 
two  portals  without  the  use  of  shafts  or  it  could 
be  driven  simultaneously  from  the  portals  and 
from  two  headings  at  the  foot  of  one  shaft,  or 
from  four  headings  at  the  feet  of  two  shafts,  or 
from  six  headings  at  the  feet  of  three  shafts, 
making  a  total  of  eight  headings,  which  would 
greatly  expedite  the  work  but  would  involve  the 
extra  labor  for  sinking  the  shafts  and  a  consid- 
erable sum  for  the  purchase  or  the  rental  of  eight 


LOCATION   OK  HOLES   IN    5X5-KOOT  SHAJ'T 

times  the  minimum  amount  of  equipment.  These 
are  matters  wholly  of  expediency,  to  be  deter- 
mined  in  every  case  by  a  fair  consideration  of 
the  local  requirements. 

SHAFT  SINKING 

In  this  case  the  depth  below  the  surface  is  so 
small  that  each  shaft  should  be  sunk  in  three  or 
four  days,  involving  a  direct  cost  of  perhaps  $300 
minimum  for  labor  and  supplies,  besides  which  it 
would  be  necessary  to  provide  hoisting  equipment 
and  maintain  it  at  the  shaft  during  construction. 
The  equipment  for  excavating  the  shaft  would 
be  the  same  as  that  required  for  driving  one 
heading  and  would,  of  course,  be  used  for  that 
purpose  after  the  completion  of  the  shaft. 

For  such  a  short  shaft  serving  so  small  an 
amount  of  tunnel  excavation,  a  minimum  5  x  S-foot 
rectangle  would  suffice,  which  would  only  pro- 
vide clearance  for  the  hoisting  bucket  in  which 


the  men  would  have  to  ride  up  and  down,  thus 
suspending  the  handling  of  material  whenever 
entrance  or  exit  was  required. 

This  shaft  would  require  about  12  holes  ar- 
ranged and  inclined  as  indicated  in  the  diagram. 
These  holes,  about  6  feet  long  in  vertical  pro- 
jection, might  have  actual  lengths  of  6  to  7  feet 
and  would  be  expected  to  break  rock  to  a  depth 
of  about  5  feet.  They  can  be  drilled  most  ad- 
vantageously by  three  DCR-13  Jackhammer  drills 
weighing  55  pounds  each,  and  requiring  three 
men  and  a  helper  to  operate  them  and  a  shift  of 
three  muckers  to  remove  the  rock.  As  no  time 
is  required  for  ventilating  the  open  shaft,  the 
work  can  proceed  continuously  day  and  night. 

The  Jackhammer  drills  are  particularly  con- 
venient for  cutting  asphalt  and  concrete  pave- 
ment, for  block  drilling,  occasional  blasting  and 
various  purposes  and  can  be  operated  by  a  small 
size  portable  compressor.  They  are  not,  how- 
ever, as  suitable  for  drifting  the  tunnel  headings, 
which  can  be  best  done  with  two  drifter  machines 
mounted  on  columns  which  have  standard  lengths 
of  6  feet  or  8  feet,  but  can  be  ordered  of  any 
required  length.  For  shaft  sinking,  the  two 
drifter  drills  can  be  mounted  on  a  column  set 
horizontally.  In  either  case,  one  extra  drill  should 
be  provided  to  be  held  in  reserve  while  the  others 
are  operating. 

Each  drill  requires  a  water  pressure  connec- 
tion for  the  feed  and  a  50-foot  hose  connection 
for  air  pressure.    For  three  drills  there  should 


LOCATION  OF  HOLES  IN  TUNNEL  HEAPING 


be  provided  12  sets  of  steels,  so  that  one  set  can 
always  be  at  the  smith  shop  for  sharpening.  The 
steels  should  be  8  feet  long  and  will  penetrate 
about  7  feet  and  break  about  6  feet  of  rock.  The 
double  taper  cross-bits  of  14  degrees  and  5  de- 
grees are  made  of  hollow  l?4-inch  round  steel 
with  lug  shanks.  Although  a  drill  sharpening  ma- 
chine is  desirable,  for  so  small  a  job  it  will  be 
possible  and  probably  economical  to  sharpen  them 
by  hand  in  a  blacksmith  forge. 

DRIFTING  THE  HEADING 

To  allow  for  a  concrete  lining  with  an  interior 
diameter  of  6  feet,  the  heading  should  be  at  least 
7  feet  in  diameter  and  can  probably  be  drilled 
with  14  holes  arranged  about  as  indicated  in  the 
diagram,  but  with  their  lengths  and  positions  sub- 
ject to  change  according  to  the  nature  of  the  rock 
and  the  manner  in  which  it  breaks. 

The  holes  can  be  drilled  with  two  drifter  drills, 
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a  special  type  of  machine,  sturdy,  light  and  com- 
pact, and  particularly  effective  for  this  kind  of 
work.  The  drills  should  each  be  mounted  on  a 
separate  column  and  be  operated  by  a  driller  and 
a  helper.  Each  drill  will  make  from  40  to  50 
linear  feet  of  hole  per  8-hour  shift.  Or  the  holes 
can  be  drilled  bv  four  BCR  4-30,  or  if  necessary 
by  the  DCR-13,  Jackhainmer  drills  mounted  two 
on  each  column. 

In  either  case,  the  air  supply  required  will  be 
about  240  cubic  feet  per  minute  of  air  at  from 
70  to  100  pounds  pressure,  preferably  85  pounds. 
This  can  be  supplied  by  a  12  x  12-inch  electric  sta- 
tionary air  compressor  for  three  Jackhammer 
drills,  and  one  Jackhammer  and  one  drifter  drill 
can  be  supplied  by  an  8  x  8-inch  portable  compres- 
sor delivering  170  cubic  feet  of  air  per  minute. 
Such  a  machine  is  very  popular  for  pavement  re- 
pairs and  miscellaneous  work,  operation  of  pneu- 
matic tools,  etc.,  and  weighing  only  about  7,500 
pounds,  is  easily  portable.  It  is  a  complete  unit 
operated  by  a  gasoline  motor  and  is  mounted  on 
wheels.  The  stationary  compressor  is  belt  driven, 
weighs  about  6,000  pounds  and  requires  a  motor 
of  60  brake  h.  p.  To  provide  a  supply  of  from 
200  to  300  feet  per  minute  it  should  be  equipped 
with  a  30-inch  receiver  8  feet  long  weighing 
1,350  pounds.  The  compressed  air  should  be  dis- 
charged  through  a  pipe  4  inches  in  diameter, 
which,  however,  can  be  reduced  underground  to 
1  inches. 

BLASTING  AMI  MUCKING 

The  holes  in  the  heading  are  divided  into  five 
groups  which,  in  the  diagram,  are  identified  by 
numerals  which  also  indicate  the  sequence  in 
which  the  groups,  as  units,  are  to  be  successively 
fired.  The  No.  1  holes  should  be  about  4  feet  long 
parallel  to  the  axis  of  the  tunnel  and  should  each 
be  loaded  with  three  cartridges.  No.  2  holes  6J4 
feet  long  and  No.  3  holes  about  7  feet  long,  should 
each  he  loaded  with  six  cartridges,  No.  4  holes 
also  6  feet  long  with  five  cartridges  and  the  No. 
5  holes  or  lifters,  about  7  feet  long,  with  seven 
cartridges.  Forty  per  cent  dynamite  should  be 
used  and  the  cartridges  very  well  tamped. 

In  order  to  insure  the  successive  firing  of  the 
different  groups  of  holes,  each  group  should  have 
the  fuses  cut  of  different  length,  the  longest,  of 
course,  for  the  last  fired  holes,  and  there  should  be 
slight  irregularities,  which  naturally  occur,  in  the 
length  of  the  fuses  in  the  same  round,  so  that  the 
separate  explosions  may  be  distinguished  and 
counted,  and  in  case  any  fail  to  explode  the  muck- 
ers can  be  warned  of  the  fact  and  excavate  care- 
fully so  as  to  avoid  accidental  explosions.  With 
the  ordinary  fuse  burning  at  the  rate  of  about  1 
foot  per  minute  this  detail  is  easily  arranged. 

Klectric  firing  is  somewhat  more  efficient  than 
fuse  firing  but  it  involves  the  purchase  of  elec- 
trical equipment  and  the  delay  of  wiring.  The 
shots  are  all  simultaneous,  therefore  producing 
the  maximum  effect,  but  if  any  charges  are  missed 
thece  is  no  way  of  determining  it  and  the  danger 
of  their  accidental  discharge  later  is  much  greater 
than  when  fuses  arc  used  and  a  slight  loss  of  ef- 
ficiency is  produced  by  the  separate  explosions. 
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Especial  care  should  be  taken  in  locating  and 
drilling  the  No.  5  lifter  holes,  watching  the  effect 
of  the  blasts  and  varying  them  so  that  they  will 
not  only  break  the  rock  to  the  bottom  of  the  tun- 
nel, but  will  lift  it  up  and  throw  up  and  back- 
wards the  muck  accumulated  from  the  previous 
discharges,  thus  facilitating  the  muckers'  opera- 
tions. 

It  will  probably  be  found  most  advantageous  to 
load  the  muck  by  hand  into  small  dump  cars  on  a 
narrow-gauge  service  track  pushed  by  hand  to 
the  portal  or  shaft,  but  if  the  work  is  entirely 
from  one  portal  or  from  two  portals,  making  a 
longer  haul,  the  work  may  perhaps  be  expedited 
by  the  installation  of  a  tugger  hoist,  a  compressed 
air  machine  occupying  less  than  2  feet  in  its  di- 
mensions which  can  be  mounted  on  a  column ;  it 
weighs  only  350  pounds,  exerts  a  1,000-pound 
draw-bar  pull  and  consumes  about  150  cubic  feet 
of  air  at  80  pounds  per  minute.  This  machine 
can  handle  the  loaded  cars  on  a  moderate  up- 
grade, and  the  empties  can  return  by  gravity,  or 
it  can  be  arranged  with  a  return  cable  led  around 
sheaves  at  both  ends  so  as  to  haul  the  car  in  both 
directions,  the  re.turn  cable  being  carried  under 
the  tracks  where  it  is  out  of  the  way. 

If  the  tunnel  is  to  be  driven  from  only  one  head- 
ing, one  extra  drill  should  be  provided  as  reserve, 
and  more  reserve  drills  (although  not  quite  in 
proportion)  will  be  required  if  it  is  done  from 
several  headings. 

To  oiRTatc  four  headings  there  would  be  re- 
quired an  XB-1  compressor  with  a  capacity  of 
5ii0  cubic  feet  of  air  per  minute;  to  operate  six 
headings  an  XB-2  compressor  with  a  capacity  of 
835  cubic  feet  of  air,  or  for  eight  headings  an 
XB-2  compressor  with  a  capacity  of  1,100  cubic 
feet  of  air,  all  of  these  compressors  being  of  the 
stationary  type  and  being  belt  driven  from  steam, 
electric  or  gasoline  motors,  as  found  most  con- 
venient. 

The  description  of  equipment  here  given  is  in- 
tended merely  to  show  what  is  required  for  the 
general  operations,  and  to  provide  for  compari- 
sons. Therefore  all  of  the  items  are  selected  for 
the  sake  of  uniformity  from  the  same  catalog,  that 
of  the  ingcrsol-Rand  Company,  and  are  such  as 
are  generally  recommended  by  that  corporation 
for  general  construction  of  this  nature  under  or- 
dinary conditions.  Corresponding  equipment  i9. 
however,  manufactured  by  other  concerns  and 
may  be  selected  on  its  merits  and  to  secure  the 
greatest  convenience  and  economy,  or  for  special 
results  if  demanded. 


Hetch-Hetchy  Cost-Plus  Contract 

A  rehearing  of  the  Hetch-Hetchy  cost-plus-fee 
contract  of  the  Construction  Company  of  North 
America  in  the  suit  by  a  taxpayer  to  prevent  Audi- 
tor Thomas  I\  Boyle  from  transferring  to  the 
construction  company  an  initial  payment  of  $276,- 
000  called  for  by  the  contract  was  denied  on  No- 
vember 10  by  the  Supreme  Court.  The  project 
had  been  halted  for  want  of  funds  and  this  de- 
cision paves  the  way  for  a  renewal  of  the  work. 
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Recent  Legal  Decisions 


CITY'S   PROBITION   OF   GARBAGE   REMOVAL   EXCEPT  BY 
LICENSEE  OR  CONTRACTOR 

A  restaurant  keeper  on  behalf  of  himself  and 
all  others  similarly  situated  in  the  city,  sought  to 
enjoin  the  city  of  Buffalo  from  enforcing  an  ordi- 
nance regulating  the  collection  and  transportation 
of  garbage.  The  plaintiff  had  contracted  with  a 
farmer  to  collect  his  garbage,  to  furnish  recep- 
tacles, to  clean  them,  to  return  the  silver  and 
tableware  found  in  them,  and  to  pay  the  plaintiff 
a  specified  sum  for  the  stock  food  taken  away  in 
them.  The  injunction  was  denied  on  the  author- 
ity of  Citv  of  Rochester  v.  Gutherlett,  211  N.  Y. 
309,  105  X.  K.  548.  where  the  New  York  Court 
of  Appeals  held  that  it  is  within  the  power  of  a 
municipality,  not  only  to  impose  reasonable  re- 
strictions and  regulations  upon  the  manner  of  re- 
moving garbage,  but  also,  if  it  sees  fit,  to  assume 
exclusive  control  of  the  subject,  and  to  provide 
that  garbage  and  refuse  matter  shall  only  be  re- 
moved by  the  officers  of  the  city,  or  by  a  contrac- 
tor hired  by  the  city,  or  by  some  single  individual 
to  whom  an  exclusive  license  is  granted  for  the 
purpose.  The  Xew  York  Appellate  Division, 
which  gives  the  decision,  Eddy  v.  City  of  Buffalo, 
184  X.  Y.  Supp.  51,  adds:  "If  it  (the  ordinance) 
is  not  valid  as  against  a  restaurant  keeper  who 
transports  his  kitchen  garbage  through  the  public 
streets  himself  or  by  his  employees,  still  the  plain- 
tiff is  not  in  a  position  to  raise  that  question,  as 
the  one  who  transports  the  garbage  in  the  case 
at  bar  is  not  an  employee,  but  a  contractor." 


PHOMISE  TO  DO  WORK  FOR  LESS  THAN  CONTRACT 
PRICE  INEFFECTUAL 

In  an  action  for  the  balance  of  the  contract 
price  for  excavating  a  drainage  ditch  a  witness 
was  allowed  to  testify  that  after  the  contract  and 
bond  had  been  executed  and  approved  by  the 
county  court,  and  it  had  adjourned,  he  called  the 
plaintiff's  attention  to  certain  omitted  items  of 
cost,  whereby  the  apportioned  assessment  would 
not  equal  the  entire  cost  of  the  project,  and  that 
the  plaintiff  said  he  would  have  to  do  the  work 
for  whatever  was  left.  On  appeal  it  was  held  thai 
this  was  not  admissible.  McWilliams  v.  Drainage 
Dist.  Xo.  19,  224  S.  W.  35.  It  was  an  attempt  to 
vary  by  parol  a  written  contract.  Such  contracts 
as  that  in  question  cannot  be  modified  by  parol 
agreement.  Besides,  the  contract  was  fully  com- 
plete in  every  way,  and  there  was  no  considera- 
tion for  any  such  promise.  In  addition  to  this,  it 
was  not  made  to  the  opposite  party  to  the  con- 
tract, the  engineer,  nor  was  it  reported  to  the 
court  for  approval  and  confirmation. 


LIMITATION  IN  SPECIFICATION  OF  PAVINO  MATERIAL 

The  Illinois  Supreme  Court  holds,  Schoellkopf 
v.  City  of  Chicago.  128  X.  E,  337,  that  specifica- 
tions for  paving  blocks  requiring  that  the  oil  used 
for  treating  the  blocks  be  a  distillate  obtained 
wholly  and  entirely  by  distilling  coal  tar  and  free 


from  any  adulteration  and  to  contain  a  certain 
amount  of  tar  acids,  etc.,  were  unauthorized  and 
unlawful,  under  Illinois  Local  Improvement  Act, 
par.  74,  providing  that  all  contracts  for  the  mak- 
ing of  any  public  improvement  to  be  paid  for 
wholly  or  in  part  by  special  assessment  or  special 
tax  shall  be  let  to  the  lowest  responsible  bidder 
and  any  provision  which  tends  to  restrict  such 
competition  is  unlawful,  where  the  specifications 
provided  for  an  oil  produced  by  but  one  of  the 
many  distillers  of  coal  tar.  The  court  said:  "It 
is,  of  course,  of  much  importance  that  a  munici- 
pality should  be  able  to  obtain  the  best  material 
and  secure  the  best  and  most  enduring  improve- 
ment, but  at  the  same  time,  under  the  statute,  it 
must  not  be  the  victim  of  monopoly  in  procuring 
the  best  results." 


CITY  COUNCIL'S  AUTHORITY  TO  ISSUE  PAVING 
CERTIFICATES 

The  Minnesota  Supreme  Court,  in  Pike  v.  City 
of  Marshall.  178  X.  \V.  1006,  construes  chapter  65, 
Minnesota  Laws  of  1919,  to  authorize  the  city 
council  of  a  city  of  the  fourth  class  not  having 
a  home  rule  charter  to  issue  certificates  of  in- 
debtedness to  provide  funds  for  the  construction 
of  a  pavement  without  submitting  the  question  to 
the  electors  for  approval. 


SUIT   BY   SUB  CONTRACTORS  ON  BOND  OF  CONTRACTORS 
FOR  PUBLIC  WORKS 

Act  of  Congress,  August  13,  1894,  as  amended 
by  Act,  February  24.  1905,  provides  that  if  no 
suit  is  brought  by  the  United  States  on  the  bond 
of  a  contractor  for  public  works  within  six  months 
from  the  completion  and  final  settlement  of  the 
contract,  persons  furnishing  labor  and  materials, 
payment  for  which  has  not  been  made,  may  bring 
suit  thereon  in  the  name  of  the  United  States.  It 
is  held.  United  States  v.  Brown,  266  Fed.  555, 
that  a  <uit  so  brought  in  conformity  with  the 
statute  will  not  be  stayed  because  of  the  subse- 
quent commencement  of  a  suit  by  the  United 
States  in  another  jurisdiction. 


PROVISIONS  OF  CONTRACT  A3   TO   EXTRA   WORK  MUST 
BE  COMPLIED  WITH 

A  contract  with  a  city  for  laying  a  pipe  line 
provided  that  extra  work  should  be  paid  for  ac- 
cording to  a  prearranged  schedule  of  prices,  if  au- 
thorized by  resolution  of  the  board  of  trustees.  It 
is  held,  Contra  Costa  Const.  Co.  v.  Daly  City 
(Cal.).  192  Pac.  178,  that  the  contractor  under 
such  a  contract  cannot  recover  thereon  for  extra 
work  performed  without  prearranged  prices  or  the 
approval  of  the  trustees.  A  promise  by  the  city 
engineer  in  charge  of  the  work  to  the  contractor 
that  the  city  would  make  a  fair  settlement  for 
such  extra  work  would  not  be  binding  on  the  city, 
unless  the  engineer  had  power  to  order  the  work. 
This  would  in  effect  change  the  contract  and 
brush  away  the  safeguards  the  city  had  placed 
therein  for  its  protection. 
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NEWS  OF  THE  SOCIETIES 


De«.  13-1S— AMERICAN  ASSOCIA- 
TION OF  STATU  HIGHWAY  OFFI- 
CIALS. Annual  convention.  Wash- 
Ington,  D.  C. 

D*c.  1S-17— THE  KANSAS  ENGI- 
NEERING SOCIETY.  Annual  meet- 
ing.   Topeka,  Kansas. 

Dec.  IS— MUNICIPAL  ENGINEERS 
OF  THE  CITY  OF  NEW  YORK.  l«th 
annual  dinner.  McAlj.ln  Hotel,  N.w 
York  City. 

De«.  27-Jaa.  1— AMERICAN  ASSO- 
CIATION FOR  THE  ADVANCEMENT 
OF  SCIENCE,  Smithsonian  .Inatltute. 
Washington.  D.  C.    Chicago.  III. 

Dee.  SM-SI — AMERICAN  ECONOMIC 
ASSOCIATION.  Yale  Station.  New 
Haven.  Conn.    Atlantic  City.  N.  J. 

Jam.  1»  —  INTERNATIONAL  CUT 
STONE  CONTRACTORS-  AND  QUAR- 
R  YUEN'S  ASSOCIATION,  Inc.  An- 
nual meeting.  Congress  Hotel,  Chi- 
cago, III. 

Jaa.  It  —  AMERICAN  SOCIETY 
CIVIL  ENGINEERS.    New  York  City. 

Jaa.  20-27.  1021— THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

Jaa.  *S,  Sa,  27— ASSOCIATED  GEN- 
ERAL CONTRACTORS.  Annual  meet- 
ing. New  Orleans.  Secretary's  Office, 
Washington,  D.  C. 

Kek.  1-2— NEW  YORK  STATE  AS- 
SOCIATION OF  BUILDERS.  Conven- 
tion.   Rochester.  N-  Y. 

Feb.  1.  2.  3,  1921— ONTARIO  PRO- 
FESSIONAL MEETING  in  conjunc- 
tion with  the  annual  meeting  of  the 
Engineering  Institute  of  Canada.  To- 
ronto. 

►Va.  7— AMERICAN  ROAU  BUILD- 
ERS" ASSOCIATION.  Annual  con- 
vention. Coliseum,  Chicago.  E.  L 
Powers.  11  Waver ly  Place,  New  York 
City. 

May  17-19 — NATIONAL  FIREMT5NS 
ASSOCIATION.  Twenty-third  annual 
convention.    Fort  Wayne.  Ind. 

Juae  7-9 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.    San  Francisco.  Cal. 

Juae—  CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS,  State 
of  N.  V.  l£th  Annual  Conference. 
Elmira.  N.  Y. 

Juae  <l-10.  1921  —  AMERICAN  WA- 
TER WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retary. J.  M.  Dlven.  153  West  71st 
St.,  New  York. 


Kilt  ST   MKKTI  Sii   OK  THE  AMERI- 
CA X  ENGINEERING  <1M  NCII, 

At  the  first  meeting  of  the  American 
Engineering  Council,  twenty  of  the 
twenty-one  engineering  organizations 
which  have  become  charter  members 
of  the  federation  were  represented — 
also  the  other  engineering  organiza- 
tions which  arc  considering  charter 
membership  but  which  have  not  taken 
final  action.  The  Kansas  Engineering 
Society  was  the  only  charter  member 
that  did  not  send  a  delegate. 

The  meeting  was  opened  on  Novem- 
ber 18  by  Mr.  Humphry.  Temporary 
officers  were  ap|H>inted  and  the  busi- 
ness meeting  began  with  the  appoint- 
ment of  various  chairmen  of  commit- 
tees. A  report  providing  for  the  se- 
lection of  members  of  the  executive 
board  by  the  division  of  the  United 
Slates  into  six  districts  was  given  by 
L.  P.  Alford.  The  executive  board 
was  named.  The  date  for  becoming  a 
charter  member  of  the  federation  was 
extended  to  July  21,  1921.   After  much 


discussion,  Washington  was  decided  on 
as  headquarters  of  the  Council. 

On  November  19,  the  report  of  the 
nominating  committee  was  made.  Her- 
bert Hoover  was  unanimously  elected 
president;  Calvert  Townley,  W.  E. 
Rolfe,  Dexter  S.  Kimball  and  J.  Parke 


held  at  Boston,  Mass.,  on  November 
10.  Several  interesting  papers  were 
tead.  Among  these,  were  "Air  in 
Gravity  Mains,"  by  J.  E.  Ledoux; 
"Standard  Schedule  for  Grading  Cities 
and  Towns  of  the  United  States  with 
Reference  to  Their  Fire  Defences  and 
Physical  Conditions,"  by  John  S.  Cald- 
well ;/  Operations  of  a  True  Siphon  on 
AV.  R.  Brann 


vice-presidents;  and  L.  W.  Wallace, 
treasurer. 

The  first  meeting  of  the  executive 
board  of  the  Council  was  held  on  No- 
vember SO,  at  which  the  board  en- 
dorsed Mr.  Hoover's  plan  for  an  in- 
vestigation of  industrial  wastes,  au- 
thorizing him  to  form  an  organization 
for  that  purpose.  This  investigation 
is  to  include,  among  other  special  lines 
of  inquiry,  the  aggregate  loss  to  in- 
dustry and  to  the  public  occasioned  by 
strikes  and  lockouts,  and  the  unemploy- 
ment caused  by  the  shifting  of  indus- 
trial currents.  The  engineer,  Mr.  Hoov- 
er asserts  in  his  first  address  as  presi- 
dent of  the  federation's  Council,  is  the 
best  man  to  bring  about  co-operation 
among  the  country's  great  economic 
groups  of  special  interests. 

AMERICAN  SOCIETY  OF  CIVIL  EN- 
GIN  REUS  N 

Two  committees  were  appointed  at 
the  meeting  of  November  9  by  the 
board  of  direction  of  the  society  to 
study  the  external  relations  of  the 
society,  the  action  being  taken  on  ac- 
count of  the  negative  vote  upon  en- 
trance into  the  federation  after  the 
positive  vote  in  April  regarding  active 
co-operation  with  other  engineering 
and  allied  associations  for  the  purpose 
of  promoting  the  welfare  of  the  en- 
gineering profession.  The  first  com- 
mittee will  consist  of  the  younger 
members  who  will  consider  and  make 
recommendations  concerning  the  rela- 
tions of  the  society  to  other  engineer- 
ing bodies.  The  second  committee  will 
consist  of  all  living  past-presidents  of 
the  society  who  will  review  and  trans- 
mit to  the  hoard  the  report  of  the 
other  committee.  The  first  commit- 
tee is  to  finish  its  report  by  January 
1.  and  the  second  committee  is  to  have 
it  ready  to  submit  to  the  board  by 
January  17. 

I  HOOK  I.  YN  ENGINEERS'  CI.I'R 
The  informal  meeting  on  December 
2  was  held  under  the  joint  auspices  of 
the  Brooklyn  Engineers'  Club  and  the 
Automotive  Service  Association  of 
Brooklyn.  The  speakers  of  the  even- 
ing were  G.  T.  McFarland.  president 
of  the  Automotive  Service  Association, 
who  described  "Automotive  Electric 
Requirements  and  Its  Service" ;  H.  R. 
Coblcifth,  secretary  of  the  National  Au- 
tomobile Chamber  of  Commerce,  dis- 
cussed "Service  from  the  Manufactur- 
ers' Standpoint."  and  D.  P.  Cartwright. 
of  the  North  East  Electric  Co..  showed 
a  moving  picture  film  illustrating 
"Starting.  Lighting  and  Ignition." 


a  Main  Supply  Pipe,"  by 
and  Charles  W.  Sherman ;  and  "Water 
Waste  Surveys  in  Boston,"  by  Frank 
A.  Mclnnes.  An  amendment  to  the 
constitution  was  adopted  increasing  the 
dues  of  regular  members  from  $4  per 
year  to  $6.  The  further  business  of 
the  meeting  was  the  nominating  of  of- 
ficers for  1921. 


tow  \ 

WATER  WORKS  ASSOCIATION 

At  the  sixth  annual  meeting  of  the 
Iowa  section  of  the  American  Water 
Works  Association  on  November  5-«, 
at  Iowa  City,  the  following  officers 
for  1921  were  elected:  Chairman, 
Francis  D.  H.  Lawlor,  Burlington; 
vice-chairman,  J.  Chris  Jensen,  Council 
Bluffs;  directors.  R.  E.  McDonnell, 
Kansas  City,  and  Homer  V.  Knotue, 
Omaha ;  secretary.  Jack  J.  Hinman,  Jr. 
The  next  meeting  is  to  be  held  in 
October, 


GENERAL  CON- 

At  a  meeting  of  the  executive  board 
of  the  Associated  General  Contractor* 
at  Washington  on  November  16,  reso- 
lutions were  unanimously  adopted  en- 
dorsing the  action  of  the  Lockwood 
Committee  in  investigating  the  build- 
ing situation  in  New  York,  and  plans 
were  laid  for  securing  the  co-opera- 
tion of  the  United  States  Chamber  of 
Commerce  and  other  employers'  asso- 
ciations in  support  of  this. 

TORONTO    ENGINEERS    HEAR  AD- 
DRESS OS  ST.  LAWRENCE 

canalization:  project 

In  conjunction  with  the  Canadian 
Deep  Waterways  and  Power  Associa- 
tion, a  public  meeting  was  held  on  the 
evening  of  November  10  by  the  To- 
ronto branch  of  the  Engineering  In- 
stitute of  Canada  in  the  Mining  build- 
ing of  the  University  of  Toronto  to 
hear  addresses  on  the  proposed  St. 
Lawrence  deep-water  route  by  O.  E. 
Dcming  of  Windsor,  president  of  the 
Canadian  Deep  Waterways  and  Power 
Association :  E.  L.  Cousins,  manager 
of  the  Toronto  Harbor  Commission; 
and  Alex  C.  Lewis,  member  of  the  On- 
tario legislature  and  secretary  of  the 
Canadian  Deep  Waterways  and  Power 
Association,  i  After  the  addresses,  gen- 
eral discussion  was  invited  in  which  a 
Kreat  number  of  the  large  attendance 
present  took  part. 


ENGLAND 
WORKS'  ASSOCIATION 

The  November  meeting  of  the  New 
England  Water  Works  Association  was 


J.   V     H.   EAU'HAIUN   TO  Rl 

■  •RESIDENT     OK     THE  KIHOI- 
NKKHING     INHTtTlTK  OK 
CANADA 

The  nominating  committee  of  the 
Engineering  Institute  of  Canada  has, 
according  to  its  usual  custom,  nomi- 
nated but  one  candidate  for  the  presi- 
dency, the  nominee  for  next  year  being 
J.  M.  R.  Fairbairn,  chief  engineer  of 
the  C.  P.  R.  For  each  of  the  other 
offices  two  men  have  been  nominated. 
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AMERICAN  SOCIETT  OT  CIVIL  KX- 
UISKBRS  NOT  TO  HBTOMB1UBU 
UUIl    OP    THE     i-'KDEH  ATLD 
AMB1UCA3S  KMilVKKRISC 
SOCIETIES 

In  a  letter  ballot  canvas»ed  on  No- 
vember 8,  the  American  Society  of 
Civil  Engineers,  by  a  vote  of  3.2*8  to 
2,330,  defeated  the  proposal  that  the 
society  should  become  a  member  of  the 
Federated  American  Engineering  bo- 
cieties,  of  which  the  American  Society 
of  Mechanical  Engineers,  the  Ameri- 
can Iistitute  of  Electrical  Engineers 
and  the  American  Institute  of  Mining 
Engineers  have  already  become  char- 

NKW^RRSISY     HIGHWAY  OON- 
THAITOHS  UNITE 

Twenty-five  contractors  have  co-op- 
erated in  forming  the  highway  Con- 
tractors' Association  of  New  Jersey. 
The  first  meeting  of  the  organization 
was  held  at  the  Trenton  House.  Tren- 
ton N.  J.,  on  October  15.  A  meeting 
and  banquet  was  also  held  on  Novem- 
ber 4  at  which  time  the  following  of- 
ficers'were  elected:  President,  J.  r. 
Kelly;  vice-president.  Joseph  Burke; 
treasurer,  James  Barrett;  and  secre- 
tary, Mr.  Whelan.   „«,«_ 

J  CONSTRUCTION  CONORJESS 

At  a  meeting  of  the  several  repre- 
sentatives of  contractors,  sub-contract- 
ors architects,  engineers,  and  labor, 
held  in  Pittsburgh,  October  8,  the  per- 
manent organization  of  an  executive 
committee  to  handle  a  Construction 
Congress  was  completed.  Robert  V. 
Kohn  of  New  York  was  elected  per- 
manent chairman  and  Sullivan  W. 
Jones  of  New  York,  permanent  secre- 
tary Plans  were  laid  for  calling  a 
meeting  of  representatives  of  all  ele- 
ments in  Chicago  on  or  about  Febru- 
ary 1,  1921. 

GKVKRAL  MARSH  V;K.-!5?E^t  !■?«*" 
TRACTOUS  I*  TWENTY  CITIES 

To  strengthen  and  develop  the  spirit 
of  co-operation  among  general  con- 
tractors throughout  the  Uritcd  States, 
General  Marshall  began  hi?  active  cam- 
paign as  general  manager  of  the  As- 
sociated General  .Contractors  with 
meetings  of  general  contractors  in 
twenty  of  the  principal  cities  east  of 
the  Rocky  mountains.  At  every  city 
on  his  trip  he  has  been  met  with  most 
enthusiastic  response  from  the  leaders 
in  the  industry. 

Toronto  bhaxch  ok  the  knc.i- 

NF.EHINU  INSTITUTE  OF  CANADA 

At  a  meeting  of  the  Engineering  In- 
stitute of  Canada  on  November  18,  the 
question  of  zoning  as  a  part  of  scien- 
tific town  planning  was  discussed.  A 
committee  had  been  working  on  a  re- 
port on  this  subject,  but  as  the  report 
was  not  completed  in  time,  the  eve- 
ning's discussion  was  confined  to  a  re- 
view of  matters  brought  before  the 
committee.  The  following  points  were 
emphasized;  The  benefits  to  be  de- 
rived from  zoning;  the  fact  that  each 
city  in  the  province  of  Quebec  has  the 
power  of  planning  and  carrying  out 
complete  zoning  systems ;  the  results  of 
traffic  studies  made  by  the  Civic  Trans- 
portation Committee  of  Toronto:  and 
the  Toronto  Harbor  Commissions  ac- 
tivities in  the  matter  of  zoning. 

THR  OKLAHOMA  CHAPTEH,  AMER- 
ICAN ASSOCIATION  Or  BN. 
GIN  ERR* 

At  a  meeting  of  the  Olkahotna 


PUBLIC  WORKS 

ter  of  the  A.  A.  E.,  held  at  Oklahoma  Delaware  Bridge  Commission.  The 

City  on  November  20,  the  subject  of  resignation  will  probably  take  effect 

the  danger  to  Oklahoma  City's  water  some  time  in  December, 

supply  resulting  from  recent  floods  in  Bloomquist,  H.  F.,  who  at  one  time 

the  North  Canadian  river  was  consid-  was  engaged  as  city  engineer  of  Ultn, 

ercd,  and  a  permanent  committee  was  Minn.,  and  Mankat,  Minn.,  and  who 

appointed  to  give  attention  to  the  cor-  later  was  appointed  principal  assistant 

rection  of  the  situation.  engineer  for  the  bureau  of  water,  de- 

amerk  an    WATKKWORKj   A8SO-  partment  of  public  utilities,  St.  Paul, 

C1ATION,  CALIFORNIA  SECTION        Mi        has  recently  b«en  appointed  SU- 

The  first  annual  meeting  of  the  Call-   perintl.ndent  of  lhe  watcr  department 
forma  section  of  the  American  Water-  of  Cedar  Rapjds,  la. 
works  Section  was  held  in  San  Fran-      Wells.  Emery,  who  is  considered  a 
Cisco  on  November  13.    rhree  papers  j^^Rs,  on  reinforced  concrete  con- 
of  great  interest  were  £e*?^dJ|^f£^  struction,  is  now  with  Berkebile  Bros.. 

engineers,  of  Johnstown.  Pa. 

Ihrig,  Howard  K.,  formerly  chief 
draughtsman,  engineering  works  de- 
partment, Dravo  Contracting  Company, 
Pittsburgh,  Pa.,  is  now  in  charge  of  the 
engineering  department  of  the  Heltzel 
Steel  Form  &  Iron  Company,  Warren, 
Ohio. 

Flanagan,  C.  D.,  Jr.,  is  now  engaged 


reports  given.  The  business  meeting 
was  followed  by  a  luncheon  at  the  en- 
gineers' club  and  an  automobile  trip 
over  the  peninsula  properties  of  the 
Spring  Valley  Co. 

TEXAS    SECTION,    AMERICAN  SO- 
CIETY OF  CIVIL  ENGINEERS 


At  the  fall  meeting  of 


Ti 


.;as  Sec 


tion  of  the  American  Society  of  Civil 
Engineers  at  Austin  on  October  20  and 

21,  the  following  officers  were  elected:   as  engineer  in  the  municipal  service  de 
President,  J.  H.  Brillhart,  Dallas;  first   partmetit  of  the  Southeastern  Under- 
vicc-prcsidcnt.  F.  E.  Giesccke,  Austin;   writers'  Association,  Atlanta,  Ga. 
second  vice-president,  J.  C.  McVea,      Smith<  p.  s.,  0f  ,|lc  Tj.  S.  Geological 
Houston;   secretary-treasurer,    E.   N.   Survey,  and  Holbrook,  E.  A.,  of  the  U. 
Noyes,  Dallas.   A  number  of  technical   s    Bureau  of  Mines,  have  been  ap- 
papers  were  then  presented.   A  stand-  pointed  by  the  Interior  Department  to 
ing  committee  was  appointed  to  work  scrve  on  the  American  Engineering 
out  details  on  a  standard  form  of  con-   Standards  Committee, 
tract  with  arbitration  clause  and  sub-      ,ones  H   s    valuation  engineer  of 
mil  the  same  to  the  members  by  letter-  thc  Gulf  Mobi|c  &  Northern  Railroad, 
ballot  for  approval.    A  committee  on  ^  bccn  appointed  c|,ief  engineer,  with 
^districting  of  the  American  Society  headnuarters  at  Mobile.  Ala. 
of  Civil  Engineers  reported  In  favor 
of  lhe  present  District  No.  11  and 
against  any  change.   Committees  were 
appointed  to  work  on  an  Eng'~ 
License  Law  and  present  the  si 
the  legislature,  and  to  bring  in  a  reso- 
lution on  the  water  power  bill  now  be- 
fore Congress. 


PERSONALS 


headquarters  at  Mobile.  Ala. 

Babcock,  Dudley  P.,  formerly  assist- 
ant engineer  of  the  New  York  State 
Department  of  Highways,  has  been  ap- 
t0  pointed  assistant  engineer.  Bronx  Park- 
way Commission,  Bronxvillc,  N.  Y. 

Williams,  H.  W.,  formerly  assistant 
engineer  in  the  electrical  department 
of  the  Chicago,  Milwaukee  &  St  Paul 
Railroad  at  Seattle,  has  been  appointed 
special  representative  to  the  general  su- 
perintendent of  motive  power  at  Chi- 
cago. 

Fairchild,  W.  H    hw  resigned  a.  w      ^     S„  .formerly  chief 

city  engineer  of  Galt  Ont.,  tr«  resig-  draftsman  with  ,hc  Njles  Korgt  & 
nation  to  take  effect  at  the  end  of  the   Mfg  Co   NjlM  Qh)0  .f  now  chief  en_ 

^Brett   J.  F,  who  since :  hi.  return  g~  £1™^^? 

from  abroad  in  March,  1919,  has  been  Qnjo 

assistant  OT^r  ta  Ae  Public  Work,  ■        p  ^ 

Department .of Montreal,  has  been  ap-  •               ^{  Autornatic 

pointed  designing  engineer  of  the  Mon-  g                        Co     q{  Ajncricai 

?  ■  H,^  S  «hn  before  the  Youngstown,  Ohio,  has  accepted  a  po- 
Ph.hps.  Hector ■  S..  *h«  «fo«™  sition  as  junior  assistant  engineer  of 

Ss^SS^otw^*  the  New  York  State  Highway  Depart- 

ronto.  is  now  engineer  of  sewer  design  mc™ 

in  the  city  engineer's  office,  London, 

Ont. 

Zerbe,  Luther  K.,  of  the  firm  of 
Zerbe  &  Pfouts,  civil  engineers  and 
surveyors,  who  for  the  past  twenty 
years  has  been  engaged  in  municipal 
engineering,  has  been  appointed  assist- 
ant superintendent  of  the  Canton,  O., 
waterworks. 


Moody,  Walter  D..  managing  direc- 
tor of  the  Chicago  Plan  Commission, 
with  which  he  has  been  connected  since 
1907,  died  at  his  home  in  that  city  on 
November  21. 

Bullock,  Charles,  contractor,  of 
Brampton,  Ont.,  died  on  November  15 
at  the  age  of  eighty  years. 
Thomas,  Chester  A.,  engineer,  died 
Calvert.  Lt.-Col.  L.  L.,  has  returned  on  November  11  at  Dawson,  Y.  T., 
to  the  position  which  he  held  before  Canada.  Hejwas  last  connected  with 
thc  war,  that  of  chief  cngii 
the  Tidewater  Building  Co. 


with  the  Yukon  Gold  Co.,  Canada,  for 
of  New  which  company  his  most  important  ac- 
York  City  tivities  were  the  construction  and  op- 
Webster",  George  S.,  for  many  years  cration  of  several  hydraulic  mines, 
chief  of  the  Bureau  of  Surveys,  Phila-  seven  gravel  dredges,  three  electric 
delphia.  will  shortly  resign  his  posi-  grain  elevators,  a  2.500  h.  p.  power 
tion  to  become  directing  engineer  of  the  plant  with  5-mile  water  system  and  50 
Joint  Pennsylvania  and  New  Jersey  miles  of  transmission  lines. 
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New  Appliances 


Uctcribing  .Nt»   Michmcn.  Apparatus,  Material*  and  Method*  aad  Keecai  luitmiiui  Inaial  aliont 


NKW  ASPHALT  I' LA  NT.  f.S  FEET  UONO.  IlKAliV  FOR  SHIPMENT.    CAPACITY  3000  VARUS  PER  DAY 


THE     NKW     MKHKIMAK  ASPHALT 
PLANT 

The  East  Iron  &  Machine  Company, 
which  has  been  building  the  Merriman 
one-car  steam-melting  asphalt  plants 
since  1»05,  announces  that  the  improved 
Merriman  No.  3  is  now  on  the  market, 
and  several  have  already  been  sold. 

The  new  plant,  which  has  increased 
efficiency  and  is  easier  to  transport  and 
handle,  is  only  58  feet  over  all,  and  is 
the  shortest  complete  railroad  plant  of 
its  capacity  on  trie  market.  The  guar- 
anteed capacity  is  2,000  square  yards  of 
2-inch  topping,  or  2,800  yards  of  as- 
phaltic  concrete,  in  a  ten-hour  day. 
Users  of  this  plant  arc  now  laying  over 
3,000  yards  of  2-inch  topping  in  a  tcn- 
hoilf  day. 

The  side  girder  sills  arc  so  constructed 
that  they  cannot  sag  or  warp  out  oi 
shape.  The  trucks  are  extra  heavy.  M. 
C.  B,  standard,  with  fi  x  11-inch  jour- 
nals, special  hammered  steel  axles  and 
chilled  wheels.  The  125-h.  p.  boiler 
is  extra  heavy,  is  a  good  steamer,  and 
is  very  easy  to  clean.  The  power 
equipment  is  specially  designed.  The 
engines  are  of  simplified  construction, 
very  heavy,  and  all  parts  are  readily 
accessible. 

The  four  melting  kettles  are  con- 
structed  in  one  unit.  Each  kettle  is 
equipped  with  two  steam  coils,  made  of 
heavy  electrically  welded  pipe.  These 
kettles  arc  so  arranged  that  air  pres- 
sure can  be  used  In  facilitate  discharge 
of  the  asphalt,  and  so  that  cither  air 
or  steam  can  be  used  for  agitation. 
Clean-out  (toon  arc  placed  at  close  in- 
tervals. 

The  patented  sand  drum  is  5  feet  in 
diameter  and  2.*>  feet  long.  No  internal 
spiders  arc  used,  and  four  heavy  I- 
hcams  act  as  spill  plates  and  carry  the 
sand  so  that  it  falls  through  the  heat 
as  the  drum  revolves.  Spiral  flights 
carry  the  material  forward.  The  drum 
runs  on  special  trunnions  and  a  special 
riding  ring,  and  is  driven  hy  outside 
gear  segments.  The  capacity  is  ap- 
proximately 25  tons  per  hour. 

The  mixer  has  a  capacity  of  12  cubic 
feet,  is  equipped  with  patented  blades 


having  renewable  ends  and  can  dump 
directly  into  motor  trucks  which  run 
under  the  mixer  platform. 

The  telescopic  hot  material  storage 
bin  holds  12  cubic  yards  or  15  tons, 
but  can  be  easily  closed  down  on  plat- 
form  without  removing  any  parts. 

The  patented  working  platform, 
when  extended  for  operation,  permits 
trucks  and  wagons  to  pass  under  the 
mixer  dump  and  is  easily  drawn  within 
shipping  length  of  the  car  and  clears 
the  end  of  the  car  frame. 

Elevators  on  both  sides  of  the  plant 
feed  the  sand  drum,  so  material  can  be 
stored  on  either  or  both  sides.  The  hot 
material  elevator  is  entirely  enclosed  in 
dust-tight  sheet-steel  housing,  made  in 
sections,  which  can  easily  be  removed 
to  facilitate  packing  for  shipment.  The 
fire  box  is  arranged  for  burning  coal, 
coke,  wood  or  fuel  oil,  thus  giving  a 
choice  of  fuel  at  all  times. 


L.ITTI.K    WOMIF.R   TII.K    HITCH  Kit 

The  Little  Wonder  tile  ditcher  man- 
ufactured by  Edward  Jeschkc  can  be 
operated  by  either  team  or  tractor 
power  and  rapidly  cuts  a  clean,  nar- 
row ditch  more  uniformly  and  eco- 
nomically than  it  can  be  done  by  hand 
power. 

It  will  cut  from  2  to  3  feet  deep 
at  the  rate  of  1-3  mile  per  hour.  With 
teams,  it  can  be  operated  as  fast  as  the 
horses  can  walk,  digging  easily  to  a 
depth  of  30  inches.  One  of  them  was 
reported  in  two  hours  to  have  dug  a 
trench  that  would  have  cost  $42  if  dug 
by  hand.  

INDUSTRIAL  NOTES 

Tin  \iimmi  M.uT.ini-i  >  l  "i  |i  ii  atir.n. 
Chicago,  III.,  has  established  ten  pri- 
mary district  offices  and  warehouses 
and  upwards  of  fifty  subsidiary  offices 
and  agencies  throughout  the  United 
States.  Each  warehouse  carries  a  full 
stock  of  machines  and  parts. 


Blaw-Knox  Co.,  of  Blawnox  (Pitts- 
burgh) has  established  a  new  sales  dis- 
trict in  the  south,  with  headquarters  at 
40K  American  Trust  building.  Birming- 


ham, Ala.  Prescott  V.  Kelly  is  in 
charge  of  the  new  office. 


Fairbanks,  Morse  &  Co.  has  pur- 
chased the  entire  business  of  the  Lus- 
ter Machine  Shop  &  Railway  Equip- 
ment Co.,  917  Arch  street,  Philadel- 
phia, where  a  new  branch  will  be 
opened  under  the  management  of  Mr. 
D.  W.  Ounn.  E.  ).  Luster,  former 
president,  will  be  manager  of  the  ma- 
chine tool  division  of  the  Fairbanks, 
Morse  Philadelphia  branch. 


Inter-State  Portland  Cement  Co., 
Des  Moines.  la.,  has  been  incorporated 
with  a  capital  of  $3,100,000.  The  of- 
ficers are  :  President,  Parley  Sheldon, 
Ames,  la. ;  vice-presidents,  L.  K. 
Nickols  and  W.  B.  Barney;  secretary- 
treasurer,  Paul  W.  Carroll ;  general 
counsel.  George  Cosson ;  chairman  of 
the  board,  B.  F.  Carroll. 


ATTRACTIVE  PUBLICITY 

So  far  as  commercial  publicity  con- 
sists of  a  compelling  and  pleasing  ap- 
peal to  the  eye,  the  Austin  Machinery 
Corporation  has  achieved  it  in  a  series 
of  art  letter  heads  of  artistic  and  typo- 
graphical merit  that  are  also  so  con- 
spicuous that  communications  written 
below  them  will  be  very  unlikely  to  go 
into  the  waste  basket  without  more 
than  the  usual  attention. 

A  set  of  eight  artistic  pictures  are 
printed  in  colors  across  the  full  width 
of  the  top  of  the  letter  page,  occupying 
from  one-third  to  one-quarter  of  the 
total  space.  Each  picture  is  an  at- 
tractive landscape  showing  in  the  fore- 
ground a  different  important  unit  of 
Austin  plant  in  operation  and  inscribed 
with  a  brief  suggestive  title.  Pains 
have  been  taken  to  eliminate,  as  far  as 
possible,  the  details,  so  that  the  type  of 
machine  and  the  character  of  its  serv- 
ices are  made  prominent  and  an  idea 
of  efficiency  is  given  without  the  study 
of  perplexing  minor  features. 

These  pictures  on  letter  sheets  with 
tinted  margins  represent  a  consider- 
able outlay  which  is  justified  by  the  ef- 
fect of  "class"  that  they  convey. 
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BATTKI! V  OF   ASPHALT  STILI.8 
After  the  asphalt  ha*  reached  the  conaiatemy  deaf  red,  it  i«  |ium|inl  to  storage  tank*  or  directly  to  tank  cars. 
Aaplialt  production,  refining  and  handling  .ir<-  described  In  this  Issue. 
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Future  Loads 


A  prominent  highway  engineer  says: 
"I  do  not  know  of  a  single  engineer  who  has 
ever  used  steel  fabric  to  reinforce  concrete 
roads  who  has  discontinued  its  use.  but  I  do 
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know  of  scores  of  engineers  who  are  becoming 
converted  to  the  use  of  reinforcing.  Today 
the  engineer  who  does  not  believe  in  reinforc- 
ing concrete  roads  is  an  exception  to  the  rule." 
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Lidgerw  ood  Cable  ways 

Hoists  Derricks 

1  idijcrwood  ta..leways  provide  a  most  efficient  device  f-.r  li..isiinK.  or  excavation  hoisting  and  conveying 
material*  over  Ion*  spans.  Lidgerwood  Hoists.  Sli-am.  EJfCtck  and  GasOMtW  arc  Imill  to  meet  con- 
tractor"' requirement*  of  speed  street"  and  safely.    <  >ur  Engineer]  are  at  your  service. 
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LlDGERWOOD  MFG.  O)..  96  Liberu  St..  NEW  Yokk 
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Repairing  Greene  Ave.  Sewer,  Brooklyn 

About  2,300  feet  of  brick  arch  of  10-foot  sewer  replaced  by  concrete  in  deep 
open  cut  work  and  about  750  feet  of  defective  brick  arch  for  same  10-foot 
sewer  reinforced  by  concrete  arch  built  inside  old  structure. 


The  Greene  avenue  sewer  between  Throop  and 
Lewis  avenues,  Brooklyn,  was  a  circular  brick 
structure  10  feet  in  diameter  inside  with  vertical 
walls  2)  j  feet  thick,  a  12-inch  arch  ring  and  an  in- 
vert X  inches  thick  on  a  concrete  base  4  inches  in 
minimum  thickness.  It  was  built  many  years  ago 
at  a  depth  of  about  35  feet  below  the  surface  of 
the  street  in  dry,  sandy  soil.  L'p  to  the  springing 
line  the  sewer  is  still  in  good  condition  but  in 
many  places  the  arch  has  cracked,  settled  or 


broken  so  that  it  was  considered  unsafe,  and  plans 
were  made  for  repairing  a  large  portion  of  it. 

l.VSIDt  t'DNSTHUmoN 

At  the  upper  end,  from  Marcy  avenue  to  Tomp- 
kins avenue,  the  flow  in  the  sewer  is  so  small  that 
it  was  permissible  to  make  a  slight  reduction  in 
the  cross  section,  and  plans  were  made  for  cut- 
ting continuous  longitudinal  recesses  27  inch.s 
high,  about  8  inches  deep  at  the  top,  and  about 
20  inches  deep  at  the  base,  below  the  springing 
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line  on  each  side  of  the  sewer  to  provide  for  skew- 
back  courses  bonded  to  the  side  walls  and  made 
continuous  with  a  concrete  arch  ring  12  inches 
thick  within  the  old  brick  arch,  supporting  it  and 
resting  on  the  skewbacks  cut  through  the  old  in- 
vert and  into  the  side  walls  as  show  n  in  the  cross 
section.  The  roof  of  the  reconstructed  sewer  thus 
has  a  radius  1  foot  shorter  than  that  of  the  old 
sewer  and  of  the  present  invert,  and  the  roof  and 
invert  are  connected  by  vertical  side  walls,  as 
shown  in  the  cross  section. 


SEWER  AKl  H  KElM-oK(ED  FKO.M  INTERIOR 


For  the  execution  of  this  portion  of  the  work, 
the  sewer  has  been  entered  at  the  existing  Tomp- 
kins avenue  manhole,  a  horizontal  working  plat- 
form built  2  or  3  feet  above  the  invert  and  clear 
of  the  sewer  flow,  and  on  it  movable  timber  bents 
have  been  wedged  up  against  the  old  cracked 
brick  arch  roof  to  support  it  when  weakened  by 
the  cutting  away  of  nearly  half  the  thickness  at 
each  skew-back  alternately.  All  brickwork  is 
drilled  with  jackhammcrs,  cut  out  carefully,  and 
the  reinforcement  placed  in  short  sections  first  on 
one  side  of  the  sewer  and  then  on  the  other  side. 
As  the  work  advances  the  arch  timbering  will  be 
carefully  replaced  by  heavily  braced  wooden  forms 
in  sections  10  feet  long  and  the  concrete  will  be 
filled  in  solid  and  brought  to  bear  by  grouting 
against  the  intrados  of  the  old  brickwork,  thus 
giving  it  full  support.  After  the  concrete  is  suf- 
ficiently set  the  forms  will  be  advanced  to  the 
next  section  without  taking  down,  it  will  be  con- 
creted in  the  same  manner,  and  so  on.  the  concrete- 
following  closely  the  cutting  of  the  skewba<k  re- 
cesses. It  is  expected  that  when  under  full  head- 
way this  work  with  a  force  of  about  seven  men 
will  be  advanced  at  the  rate  of  about  30  feet  of 
completed  tunnel  arch  per  week. 

OPEN  CUT  WORK 

For  a  distance  of  about  2,300  feet  from  Lewis 
avenue  the  old  brick  arch  will  be  entirely  remove! 
and  replaced  by  a  reinforced  concrete  arch  15 
inches  thick,  resting  on  the  old  side  walls  and  in- 
vert 18  inches  below  the  springing  line.  This  re- 
construction is  done  entirely  in  an  open  cut  aver- 
aging about  25  feet  deep  from  the  surface  of  the 
Street  to  the  top  of  the  arch  and  commanded  by  a 
1  idgcrwood  cableway  of  400  feet  span  installed  on 


the  center  line  of  the  street  directly  over  the  sewer. 

The  head  tower  of  the  cableway  is  a  timber 
structure  mounted  on  four  wheels  and  is  advanced 
when  necessary  on  a  temporary  broad-gauge  track 
laid  for  the  purpose  as  required.  The  tail  tower 
consists  of  a  shear  frame  that  is  lowered  to  the 
ground  and  moved  bodily  to  the  new  position  and 
recrected  when  the  cabl-nvay  is  shifted.  The 
anchorages  for  the  main  cable  consist  of  three 
12  x  12-inch  horizontal  transverse  timbers  12  feet 
long,  engaging  12-foot  vertical  timbers  in  a  pit 
excavated  in  the  middle  of  the  street  and  back- 
filled. 

Holes  \\i  inches  in  diameter  and  about  12 
inches  apart  arc  made  in  two  longitudinal  lines 
about  91'i  feet  each  side  of  the  center  line  of  the 
sewer,  by  a  jackhammer  drill  operated  by  com- 
pressed air,  to  limit  the  size  of  the  sewer  trench. 
The  earth  is  excavated  at  the  working  face  of  the 
trench  so  as  to  undermine  the  concrete  base  of  the 
asphalt  pavement  and  the  latter  is  broken  off  in 
large  chunks  by  sledging  and  is  removed  in  the 
1-yard  steel  buckets  operated  by  the  cableway. 
Excavation  under  the  pavement  is  made  by  pick 
and  shovel,  and  the  sandy  soil  is  removed  in  the 
same  way  and  dumped  directly  in  motor  trucks, 
operated' by  the  Hagerty  Company,  that  haul  it 
about  5  miles  to  the  spoil  banks. 

After  the  removal  of  the  pavement  the  excava- 
tion is  commenced  on  each  side  of  the  sewer  with 
a  trench  about  18  inches  wide  and  2  feet  deep  to 
receive  the  sheet  piling.  Rectangular  frames  con- 
sisting of  two  10  x  12  inch  rangers  about  16  feet 
long  and  two  10  x  10-inch  transverse  struts  are 
fastened  together  with  scabs  and  put  in  horizontal 
position  on  the  surface  of  the  ground,  the  rear 
ends  of  the  ranger*  being  spliced  to  the  forward 
ends  of  the  last  rangers  set  in  the  sheeted  part  of 
the  trench. 


SEWEK   AKCII   Kt.ltl  II. I    IN  (H  EN  TRENCH 


The  rangers  are  aligned  in  position  by  blocks 
wedging  them  2  inches  away  from  the  asphalt 
pavement  so  as  to  leave  clearance  between  it  and 
the  rangers  to  receive  the  2  x  10-inch  sheeting 
planks  IX  feel  long  adzed  to  a  knife  edge  at  the 
bottom,  that  an-  set  in  position  by  men  working 
on  outside  scaffolds  about  7  feet  high. 

After  a  group  of  10  or  15  sheet  pile  units  have 
hvcu  thus  assembled  they  are  successively  driven 
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a  foot  or  two  by  a  McKicrnan-Terry  steam  ham- 
mer operated  by  compressed  air,  one  hammer  on 
each  side  of  the'  trench  working  together  and  go- 
»ng  back  and  forth  from  end  to  end  of  the  group 
of  sheet  piles  driving  them  a  foot  or  two  at  a  time 
as  the  excavation  progresses  until  they  are  driven 
down  full  length. 

After  the  sheeting  is  started  in  the  shallow 
trenches  on  the  surface  of  the  excavation  the 
dumpling  is  excavated  between  the  trenches  and 
the  full  width  of  the  trench  is  excavated  to  a 
depth  of  about  15  or  16  feet,  additional  rangers 
and  cross  braces  being  set  from  5  to  3  feet  apart 
vertically  as  the  excavation  progresses. 

When  the  excavation  reaches  within  2  or  3  feet 
of  the  bottom  of  the  sheeting,  a  second  tier  of 
10  x  2-inch  sheet  piles  16  feet  long  is  started 
against  the  inner  face  of  the  lower  rangers  and 
driven  like  the  other  as  the  excavation  progresses, 
eventually  penetrating  the  full  length  and  reach- 
ing down  below  the  undisturbed  old  sewer. 

When  the  old  sewer  arch  is  exposed  it  is  care- 
fully broken  away  in  small  pieces  down  to  spring- 
ing line,  the  debris  falling  on  the  wooden  working 
platform  which  is  built  in  advance  about  3  feet 
above  the  center  of  the  invert  to  permit  the  nor- 
mal flow  of  the  sewer  underneath  and  to  prevent 
any  injuries  or  obstructions  to  the  invert  from 
the  falling  materials. 

After  the  removal  of  the  old  arch  and  the  prep- 
aration of  the  skewback  surfaces  and  the  side 
walls,  wooden  arch  centers  in  sections  about  20 
feet  long  are  supported  from  the  invert,  outside 
ribs  are  set,  and  the  lower  pieces  of  lagging  arc 
placed,  reinforcement  bars  are  assembled  and 
wired  in  position,  supported  the  proper  distance 
above  the  arch  forms  by  small  concrete  blocks, 
and  the  arch  is  concreted  at  the  rate  of  one  20- 
foot  section  in  about  4  hours,  the  weekly  advance 
varying  from  30  to  50  feet. 

Concrete  is  mixed  in  one  Foote  and  one  Ran- 
some  two-bag  machines  moved  along  from  time 
to  time  in  the  street  adjacent  to  the  excavation 
and  supplied  by  wheelbarrows  with  stone,  sand 
and  cement  delivered  by  trucks  and  stored  in 
small  piles  on  the  surface  of  the  street  alongside 
the  trench.  The  cement  bags  are  placed  on  slight- 
ly elevated  platforms  and  covered  with  tarpaulins 
to  protect  them  from  rain. 

The  work  is  executed  between  temporary  tim- 
ber bulkheads  from  150  to  200  feet  apart  which 
are  thoroughly  hraced  to  retain  the  sand  from 
caving  into  the  trench.  At  one  end  of  the  bulk- 
head section  the  excavation  is  progressing  and 
the  sand,  shoveled  into  buckets,  is  being  hoisted 
from  the  trench,  transported  by  the  cablewav  and 
dumped  over  the  finished  arch  to  backfill  the 
trench  by  one  continuous  operation.  The 
backfill  is  kept  saturated  with  water  from  a 
hose  to  thoroughly  compact  it.  The  excess  ma- 
terial not  required  for  backfill  is  removed 
in  Picrce-Arrow  motor  trucks.  The  I.idgerwood 
cablewav  hoists  are  operated  by  electricity,  as  arc 
also  the  concreie  mixers  and  the  Sullivan  "air  com- 
pressor: 

The  work,  which  was  designed  under  the  di- 
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rection  of  Arthur  J.  Griffin,  chief  engineer  of  the 
Bureau  of  Sewers,  Borough  of  Brooklyn,  is  being 
executed  at  a  contract  price  of  $485,000  by  Booth 
&  Flynn,  Limited,  under  the  direction  of  Morgan 
Bateman,  superintendent.  The  average  force  em- 
ployed is  about  180  men,  who  receive  from  $5  to 
$7  per  day.  According  to  the  terms  of  the  con- 
tract the  work  is  to  be  completed  in  175  work- 
ing days  and  is  now  being  advanced  at  a  rate 
equal  to  that  of  the  required  schedule. 


Activated  Sludge  Ex 
periments  in 
England 

Conducted  at  Stoke-on-Trent  during  past 
two  years,  dealing  with  waste  water  from 
potteries. 


During  the  past  two  years  experiments  with 
the  activated  sludge  system  have  been  conducted 
at  the  Tunstalt  sewage  works  of  the  corporation 
of  Stoke-on-Trent,  England.  The  results  are 
given  in  a  report  made  by  W.  H.  Makepeace, 
borough  sewage  engineer,  the  following  abstract 
of  which  appears  in  "Municipal  Engineering  and 
the  Sanitary  Record,"  London: 

The  sewage  of  this  district  is  heavily  charged 
with  trade  waste  from  the  potteries,  known  as 
"slip,"  and  the  particular  object  of  the  experi- 
ments was  to  ascertain  whether  such  sewage 
could  be  successfully  treated  by  the  activated 
sludge  process.  The  Tunstall  works  were  selected 
because  the  sewage  was  organically  stronger  and 
contained  a  much  larger  percentage  of  trade 
wastes  than  at  the,  other  outfall  works  of  the 
corporation. 

The  existing  works  were  altered  to  adapt  them 
to  the  activated  sludge  process  and  provided  (a) 
a  detritus  tank  9  feet  by  21  feet,  having  an  aver- 
age depth  of  5  feet  6  inches  and  containing  6,700 
gallons,  (b)  an  aeration  tank  75  feet  by  42  feet 
9  inches,  with  semi-circular  ends  and  average 
depth  of  7  feet  9  inches.  Its  capacity  was  156,875 
gallons,  and  the  superficial  water  area  418  square 
yards,  (c)  a  sedimentation  tank  25  feet  diametet 
and  average  depth  of  13  feet  10J/J  inches,  with  ca- 
pacity of  42,500  gallons,  and  having  a  downward 
flow  inlet  and  sludge  scraper.  A  duplicate  tank, 
doubling  the  capacity,  was,  however,  put  into 
commission  at  a  later  date.  The  aerating  t:«nk 
was  divided  into  ten  bays  by  division  walls  with 
submerged  portholes  to  permit  the  flow  of  the 
sewage  through  each  bay  in  series.  The  floor  of 
the  inlet  bay  was  formed  on  the  ridge  and  furrow 
principle  with  diffusion  plates  across  the  full 
width  of  the  bav  at  the  bottom  of  each  furrow. 
The  other  bays  were  divided  lengthwise  into 
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three  sections  by  baffle  boards  with  a  row  of  dif- 
f users  on  the  upstream  side  of  each;  the  floors 
had  a  slight  fall  between  each  baffle  in  the  di- 
rection of  the  flow.  The  air  was  supplied  by  an 
Ingcrsoll-Rand  compressor  having  a  capacity  of 
203  cubic  feet  per  minute  when  working  at  10- 
pound  pressure,  but  the  air  pressure  used  was  4 
pounds. 

Difficulty  was  at  first  experienced  in  getting  the 
sludge  built  up  to  a  satisfactory  condition,  and  it 
was  found  that  septic  sludge  was  being  formed 
at  intervals  throughout  the  aeration  tank,  partic- 
ularly in  front  of  each  row  of  diffusers.  There 
was  also  trouble  in  maintaining-  a  regular  and 
continuous  supply  of  air,  due  partly  to  engine  and 
compressor  troubles.  Investigation  showed  that 
some  of  the  trouble  was  caused  by  an  excess  of 
"slip"  in  the  aeration  tank,  and  as  this  has  a  very 
high  specific  gravity— 2.5— the  air  supply  then 
available  was  not  sufficient  to  keep  it  in  circula- 
tion, and  it  settled  in  places  to  a  depth  of  3  feet. 
Many  of  the  diffusers  were  found  to  be  choked, 
and  trouble  was  caused  by  short-circuiting 
through  several  small  openings  which  had  been 
left  in  the  division  walls  at  the  time  they  were 
built  in  order  to  facilitate  emptying  when  neces- 
sary. The  amount  of  "slip"  was  reduced  by  pass- 
ing the  detritus  tank  effluent  through  an  addi- 
tional grit  chamber ;  the  holes  in  the  division 
walls  were  blocked  up,  the  diffusers  cleaned  and 
the  compressor  speed  slightly  increased. 

From  the  time  these  alterations  were  completed 
the  results  steadily  improved  until  the  necessary 
quantity  and  right  quality  of  sludge  was  built 
up.  This  occurred  in  July,  1919,  and  since  that 
date  a  most  satisfactory  effluent  has  been  consist- 
ently produced.  During  the  first  two  months  of 
these  initial  experiments  the  plant  was  worked  on 
the  continuous  flow  system,  but  subsequently  the 
fill  and  draw  method  was  adopted. 

INHiRMATION    OKTAI NKD    KKOM    TUB  EXHvWMKNTS 

After  a  satisfactory  effluent  had  been  obtained, 
the  tanks  were  worked  on  the  continuous  flow 
method  at  the  rate  of  120,000  gallons  per  24  hours, 
which  was  increased  after  a  few  weeks  to  the 
rate  of  300,000  gallons  per  day  and  an  effluent  of 
consistent  good  quality  was  obtained.  The  re- 
markable feature  of  this  was  the  high  nitrate  fig- 
ure produced,  and  the  thoroughly  stable  character 
of  the  effluent  has  always  been  satisfactory:  the 
reduction  of  the  bacteria  content  amounts  to  98 
per  cent,  and  the  dissolved  oxygen  test  shows 
0.33  parts  per  100,000  compared  with  the  Royal 
Commission  limit  of  2  parts.  Careful  observation 
was  made  of  the  sludge  returned  from  the  set- 
tlement tank  to  the  re-aeration  tank,  and  it  was 
found,  after  three  hours'  settlement,  to  be  70  per 
cent  of  the  total  volume  returned. 

The  average  analysis  of  the  activiicd  sludge  in 
parts  per  100,  or  as  a  percentage,  was :  Mineral 
matter,  49.2;  organic  matter,  50.8;  nitrogen,  4.5; 
grease,  2.75. 

Experiments  were  made  with  percentages  of 
sludge  in  the  aeration  tank  varying  from  25  to 
45  to  ascertain  whether  it  was  practicable  to  car- 


ry a  reserve  of  activated  sludge  in  a  tank  nor- 
mally dealing  with  dry  weather  flow  so  as  to 
provide  the  additional  sludge  necessary  to  comply 
with  the  Ministry  of  Health's  requirements  for 
treating  the  varying  rate  of  flow  of  sewage,  viz., 
front  one  ti.  three  times,  in  stand-by  tanks.  It 
was  found  that  an  excess  quantity  of  sludge  could 
he  successfully  maintained  by  a  dry  weather  How, 
and  that  if  stand-by  tanks  were  provided  and  me- 
chanical means  arranged  for  rapidly  discharging 
the  surplus  sludge  from  the  dry  weather  flow 
tanks,  varying  rates  up  to  three  times  the  dry 
weather  flow  can  be  successfully  treated. 
Throughout  the  experiments  the  flow  dealt  with 
was  not  constant,,  but  varied  exactly  in  propor- 
tion to  the  flow  from  the  sewers. 

flood  results  were  obtained  with  settlement 
tanks  of  half  the  capacity  of  the  aerating  tanks, 
but  Mr.  Makepeace  is  of  opinion  that  they  would 
have  been  better  with  pyramidical  bottoms. 

The  activated  sludge  showed  an  increase  of 
nitrogen  content  of  346  per  cent  over  ordinary 
sludge,  which  brings  its  utilization  for  fertilizing 
purposes  within  the  range  of  a  commercial  prop- 
osition. The  most  successful  method  of  sludge 
treatment  was  found  to  be  evaporation  by  utiliz- 
ing waste  heat  from  an  oil  engine  exhaust  pipe. 

The  plant  has  intentionally  been  satisfactorily 
subjected  to  all  sorts  of  abuse  which  it  would  be 
likely  to  meet  in  everyday  practice.  It  was  found 
that  sewage  could  be  run  through  the  tanks  for 
three  or  four  hours  while  the  air  supply  was 
discontinued,  without  serious  effect  on  the  efflu- 
ent. Again,  the  compressor  and  the  inflowing 
sewage  was  stopped  for  periods  of  from  three  to 
ten  hours  in  twenty-four,  and  the  efficiency  was 
unimpaired  when  the  flow  was  re-started. 

The  quantity  of  air  was  varied  from  1.108  to 
/.24  cubic  feet' per  gallon,  without  any  effect  ex- 
cept to  reduce  the  velocity  through  the  aeration 
tank  from  about  2.5  feet  per  second  to  1.5  feet. 
Kclow  this  rate  settlement  on  the  bottom  com- 
menced. 

<  liM  l.rsio.VS  I  IK  AWN  1-KCiM  KXI*EKI  MfcNTS 

As  a  result  of  the  experiments,  Mr.  Makepeace 
considers  that  the  system  is  reliable  when  once 
established,  and  is  not  likely  to  be  interfered  with 
by  the  trade  wastes  of  the  potteries.  The  system 
is  considerably  less  costly  to  construct  than  or- 
dinary bacterial  methods,  and  its  maintenance 
would  be  less  than  that  of  their  existing  plants. 
It  can  often  be  applied  without  a  pumping 
scheme.  The  works  can  be  controlled  by  a  much 
smaller  but  more  skilled  staff.  There  is  no  aerial 
nuisance  under  the  worst  conditions,  while  the  re- 
sultant sludge  is  inoffensive  and  possesses  higher 
fertilizing  value  than  the  sludge  from  existing 
plants.  An  area  of  bacterial  beds  should  be  con- 
structed or  suitable  land  provided  for  use  in  case 
of  a  possible  breakdown  of  the  activated  sludge 
plants. 

Mr.  Makepeace  estimates  that  a  complete  plant, 
partly  bacterial  and  partly  activated  sludge,  for 
a  population  of  50,000  with  a  dry  weather  flow  of 
1  y2  million  gallons  would  cost  £85,000  as  against 
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£125,000  for  a  plant  on  present  day  bacterial  lines. 
This  includes  for  dealing  in  times  of  storm  with 
three  times  the  dry  weather  flow  as  sewage  and 
three  to  six  times  as  storm  water.  The  mainte- 
nance charges  (excluding  capital  charges)  arc  es- 
timated at  £4,372  compared  with  £0,800  for  a 
plant  wholly  bacterial. 

The  scheme  Mr.  Makepeace  recommends  for  a 
new  installation  are:  Three  detritus  tanks,  total 
capacity  1/25  dry  weather  flow;  two  sedimenta- 
tion tanks,  total  capacity  1/3  dry  weather  flow; 
two  aeration  tanks  ( sub-divided),  total  capacity 
2/3  dry  weather  flow  ;  two  settlement  tanks  (pyra- 
midical  bottoms),  total  capacity  1/3  dry  weather 
flow;  bacteria  beds  of  cubic  capacity  equal  to  1/3 
dry  weather  flow  on  basis  of  70  gallons  per  cubic 
yard;  two  sludge  storage  tanks  for  dewatering 
sludge  from  settlement  tanks  before  drying,  total 
capacity  1-130  dry  weather  flow;  and  sludge  beds 
based  on  1  square  yard  per  sixteen  persons. 


Water  Supply  of  Blucfield 

The  chief  engineer  of  the  State  Department  of 
Health  of  West  Virginia,  K.  S.  Tisdale,  has  re- 
cently made  a  report  upon  the  water  supply  ol 
Minefield,  \V.  Va.,  after  an  investigation  which 
had  been  requested  by  the  Chamber  of  Commerce 
of  that  city. 

The  re  port  describes  the  present  sources  of  sup- 
ply and  comments  upon  their  quality  and  quan- 
tity. There  are  three  sources  of  supply,  one  a 
gravity  flow  from  eleven  springs  on  East  River 
mountain  which  furnishes  approximately  250,000 
gallons  a  day;  second,  springs  located  at  the  lower 
end  of  the  valley  below  East  River  mountain, 
about  two  miles  from  the  city ;  and  third,  springs 
about  four  miles  from  the  city  on  the  east  side 
of  the  same  mountain.  The  third  source  is  v 
lied  upon  to  furnish  the  main  portion  of  the 
supply. 

The  valley  in  which  the  second  source  is  lo- 
cated is  a  typical  limestone  formation  filled  with 
sink  holes,  the  springs  being  in  reality  the  out- 
How  of  an  underground  stream  (lowing  through 
the  cavernous  formation  in  the  limestone.  The 
water  is  apparently  derived  from  both  under- 
ground sources  and  surface  drainage  through 
sink-holes.  At  time  of  rains,  muddy  water  ap- 
pears at  the  springs  as  proof  of  the  surface  source 
of  much  of  the  supply.  Some  twelve  or  fifteen 
houses  have  cesspools,  the  contents  of  which  finds 
its  way  into  these  sink-holes  ami  thence  probably 
to  the  underground  stream  and  sprngs.  The 
danger  of  this  condition  has  caused  die  city  to 
treat  the  water  with  chlorine,  which  i*  probably 
to  be  given  credit  for  the  failure  of  typhoid  to 
make  its  appearance  in  the  city.  These  springs 
furnish  approximately  500,000  gallons  of  water  a 
day. 

The  third  source  of  supply  is  in  rcalit  similar 
to  the  second,  being  springs  fed  by  ai.  under- 
ground stream  running  in  limestone  cave-ns  and 
fed  by  surface  water.  It  is  not  known  tlut  there 
is  any  pollution  of  the  underground  streams  form- 
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ing  this  third  source  of  supply,  but  on  the  other 
hand,  it  is  not  certain  that  there  is  not  some  such 
pollution.  These  supplies  are  treated  with  liquid 
chlorine  continuously  and  with  conscientious 
care  and  duplicate  machinery  for  emergency  pur- 
poses is  maintained  at  each  station.  Water  is 
treated  at  the  rate  of  approximately  0.2  parts  per 
million.  Bacteriological  analyses  cf  the  water  are 
made  monthly  by  the  State  Department  of 
Health.  Records  of  typhoid  cases  in  the  city  for 
the  past  two  years  show  that  there  had  been  one, 
two  and,  in  two  instances,  three  cases  per  month. 

Mr.  Tisdale  recommends  that  ad  of  the  resi- 
dences on  the  water-shed  draining  to  these  sink- 
holes be  compelled  to  connect  up  to  the  city  sew- 
erage system  or  to  install  tight  septic  tanks  or 
similar  contrivances. 

In  addition  to  the  objectionable  feature  of  the 
quality  of  the  water,  there  is  grave  possibility  of 
a  shortage  of  the  supply  from  these  springs,  ow- 
ing to  the  very  rapid  growth  of  the  city.  All  of 
the  water  from  the  springs  is  being  used  to  ca- 
pacity and,  as  90  per  cent  of  the  services  are  me- 
tered, it  does  not  seem  possible  to  diminish  the 
consumption.  He,  therefore,  recommends  that 
the  city  not  only  take  immediate  steps  to  prevent 
the  pollution  of  the  underground  supply,  but  that 
it  employ  an  engineer  to  plan  for  increasing  the 
volume  of  supply. 


Citizens  Oppose  Municipal  Water  Ownership 

A  rather  unusual  condition  of  affairs  exists  in 
Sacramento,  where  the  recently  aniexed  district 
of  Oak  Park  is  insisting  that  it  ccntinue  to  be 
served  by  the  Oak  Park  Water  Co.  nther  than  by 
the  municipal  water  department.  I:  seems  that 
the  water  furnished  by  the  local  conpany  is  con- 
sidered to  be  of  a  quality  superior  to  that  fur- 
nished by  the  Sacramento  Water  Department, 
and  the  citizens  of  the  Oak  Park  district  believe 
that  the  water  which  had  been  servtd  them  prior 
to  annexation  is  the  biggest  businest  asset  of  the 
district.  The  Merchants'  Club  and  ether  organiz- 
ations and  mass  meetings  have  protested  to  the 
citv  against  the  contemplated  purchase  of  the  Oak 
Park  Water  Co.  distribution  system  and  the  fur- 
nishing through  it  of  water  from  tie  municipal 
supply.  Citizens  of  the  district  clain  that  at  the 
time  of  annexation  there  was  an  agnement  made 
with  the  city  of  Sacramento  that  the,  would  con- 
tinue to  receive  the  Oak  Park  wat-r  and  some 
have  even  expressed  their  desire  o  again  sepa- 
rating Oak  Park  from  the  city  government  of 
Sacramento  if  the  city  insists  upon  liscontinuing 
the  present  supply. 


No  More  Convict  Labor  on  New  Jersey 
Highway* 

It  has  been  reported  th.-u  the  Mate  Highway 
Commission  of  New  Jersey  has  cecided  to  dis- 
continue using  two  road  eimps  us<d  by  convicts 
who  were  employed  in  bidding  tkc  state  high- 
ways, this  action  being  tlv  result  o'  a  recommen- 
dation of  State  Highway  Engineer  Wasser  that 
convict  labor  on  the  stat;  highwaysbe  abolished. 
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Asphalt  Production,  Refining 

and  Storing 

By  HERBERT  SPENCER* 

Production  in  the  Mexican  field,  transportation  to  this  country,  refining,  stor- 
ing and  transporting  the  refined  product,  are  described  briefly.    The  author 
makes  a  plea  for  agreement  on  a  few  standard  penetrations. 


Practical]*  everyone  is  familiar  with  the  process 
required  to  quarry  and  crush  stone,  and  most  of 
the  other  materials  used  in  the  construction  of 
pavements  in  general.  However,  little  has  been 
written  on  the  production  and  refining  of  asphalt 
cement  used  in  paving  work,  and  the  object  of  this 
paper  is  to  describe  briefly  some  of  the  features 
entering  int>  the  production,  transportation  and 
rihnmg  of  He  oil  trom  which  asphalt  is  made,  to- 
gether  with  »ome  of  the  problems  incidental  to  the 
shipping  of  the  finished  product  and  the  handling 
at  the  aspha  t  plant. 

As  the  M.xican  asphalt  has  been  extensively 
used  in  all  classes  of  paving  work  throughout  the 
eastern  part  :>f the  United  Stales,  the  remarks  will 
be  confined  largely  to  this  grade,  although  applic- 
able to  most  asphalts  used  in  paving  work. 

1  he  quan  ity  of  asphalt  produced  from  domes- 
tic oil,  Mexican  oil  and  imported  Trinidad  and 
Hermudez  a>phalt  and  in  use  in  the  United  States 
tor  various  purposes  is  shown  by  accompanying 
table: 

REDUCTION  AND  TRANSPORTATION 

Before  thv  introduction  of  petroleum  asphalt 


of  the  large  producing  wells ;  but  prospecting  in 
adjacent  fields  indicates  a  steady  increase  in  the 
production  of  the  Mexican  oil. 

The  main  factors  entering  into  the  use  of  Mexi- 
can oil,  based  upon  present  conditions  in  Mexico 
arc:  (1;  Price,  (2)  Pipe  line  facilities,  and  (3) 
Transportation. 

The  Mexican  government,  by  its  new  constitu- 
tion, has  interpreted  Article  27  to  provide  in  a 
retroactive  manner  for  nationalization  of  all  oil 
lands.  The  export  tax  on  the  Mexican  oil  is  so 
heavy  that  a  considerable  part  of  the  value  of  the 
crude  at  the  well  is  collected  as  taxes  by  the  Mexi- 
can government.  The  construction  of  pipe  lines 
from  the  fields  to  the  Gulf  of  Mexico  has  facili- 
tated the  movement  of  the  crude,  and  increased 
facilities  in  the  way  of  pipe  lines  will  materially 
add  to  the  quantity  which  can  be  made  available 
for  transportation  to  the  refineries  in  the  United 
Mates.  At  the  close  of  the  war  the  number  of 
tank  steamers  available  for  service  in  bringing 
Mexican  oil  to  this  country  was  limited.  Tankers 
now  in  course  of  construction  will  be  placed  in 
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in  the  Unifd  States,  dependence  of  supply  was 
based  largey  upon  the  imported  native  asphalts 
from  Trinidid  and  Bermudcz.  It  is  evident,  how- 
ex  er,  that  slice  the  introduction  of  asphalts  from 
domestic  ant  .Mexican  petroleum,  the  demand  for 
the  native  aiphalts  has  steadily  decreased.  Con- 
tinuation of  supply  from  Mexican  fields  will  large- 
ly influence  the  completion  of  the  large  road  and 
strcct-buildiiij;  pr-igratn  upon  which  we  are  now 
embarked,  and  although  conditions  in  Mexico  are 
far  from  being  settled,  the  field  is  still  in  opera- 
tion and  appmmth  has  not  been  seriously  af- 
fected bv  the  large  Quantities  of  oil  drawn  from 
it  since  it  was  first  opened.  In  some  sections  of 
the  Mexican  til  district,  and  particularly  in  north- 
ern Vera  Cru*.  disturbing  infiltration  of  salt  water 
has  affected  a  horizontal  plane  extending  over  a 
wide  area,  rtndering  uifit  for  use  part  of  the  oil 
produced.  This  has  mc&nt  the  extinction  of  many 
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this  service  as  rapidly  as  possible  and  it  is  ex- 
pected that  this  will  aid  in  materially  increasing 
the  quantity  of  crude  oil  carried  from  Mexico  to 
the  United  States  and  its  reduction  into  asphalt 
for  commercial  use. 


AN  OIL  TANK  Kit  1 .0.1  DOM  (IFF  SHORE  _  ^ 
Pipe  lines  from  the  wells  are  extended  out  to  «ru;  the 
iimk  st-wmi-r  picks  up  the  huoyi-d  end.  the  oil  Is  turned 
nn.  the  pressure  ut   the  well  twins  sufficient  to  force  the 
>,ll  Int*  the  tanker 
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Tankers  vary  in  size  from  00,000  barrels  to 
115,000  barrels  capacity  and  make  the  trip  from 
Mexico  to  Atlantic  ports  in  about  eight  days. 
They  are  all  equipped  with  powerful  pumps,  and 
require  about  forty-eight  hours  to  load  and  the 
same  time  to  unload.  Connections  are  generally 
K-inch  suction  and  10-inch  discharge.  In  some 
cases  the  oil  from  the  well  is  loaded  direct  to  the 
tanker,  the  pressure  at  the  well  being  sufficient 
to  force  the  oil  through  the  pipe  lines  and  into 
the  steamer.  This  has  resulted  at  times  in  too 
rapid  loading,  as  difficulty  has  been  experienced 
in  properly  controlling  the  flow. 

REFINING 

When  the  oil  reaches  the  refinery,  it  is  unloaded 
into  storage  tanks,  and  irom  there  is  charged  to 
the  stills,  which  are  generally  in  batteries.  The 
oil  is  reduced  at  a  temperature  of  about  600  de- 
grees Fahrenheit.  This  operation  takes  about 
sixty  hours,  and  necessitates  maintaining  the  cor- 
rect temperature  until  the  material  reaches  the 
penetration  desired.  Overheating  or  too  rapid 
distillation  would  probably  result  in  affecting 
some  of  the  essential  characteristics  of  an  asphalt 
cement,  such  as  ductility,  susceptibility  to  climatic 
changes,  and  other  features.  Careful  tests  for 
penetration  indicate  when  the  material  has  reached 
the  correct  degree  of  hardness,  and  as  the  still- 
men  become  proficient  after  handling  large  quan- 
tities of  material,  mistakes  seldom  occur.  Re- 
tained samples  of  all  material  are  kept  for  refer- 
ence, and  if  any  discrepancies  in  tests  are  reported, 
a  comparison  with  the  retained  sample  is  made  to 
determine  what,  if  any,  change  has  taken  place 
since  the  asphalt  left  the  refinery.  Only  accepted 
standards  for  testing  are  followed,  those  in  com- 
mon use  being  methods  adopted  by  the  American 
Society  for  Testing  Materials,  American  Society 
of  Civil  Engineers,  and  similarly  constituted 
bodies. 

It  might  be  well  here  to  point  out  some  of  the 
difficulties  that  confront  the  refiner  due  to  the 
great  divergence  in  specifications,  and  particularly 
in  reference  to  the  variety  of  penetrations  called 


t.ovmxr.  RACK  POD  Tank  CARS 

Tank  mil  arc  first  Inspected  to  »*•<■  that  Mill  'I"  not 
Irak,  mil  that  all  fitting*  are  In  place.  Cars  are  filled 
to  maximum  capacity. 


for.  Wallace  L  Caldwell,  of  the  Pittsburgh  Test- 
ing Laboratory,  estimates  the  causes  of  failure  of 
asphalt  wearing  surfaces  as  follows: 


I'ntuitable  mineral  aggregate    30% 

Improper  manipulation   at   mixing  plant    2S% 

Poor  workmanship  on  »trect    15% 

Bad  weather  condition!    15% 

Bitumen  nf  improper  ennmtency    10% 

Bitumen  un»uitablc  for  pavinf    S% 


100% 

The  larger  cities  generally  lay  a  heavy-traffic  mix 
and  a  light-traffic  mix.  each  of  which  requires  an 
asphalt  of  different  penetration.  In  addition  to 
this,  an  asphalt  for  bituminous  concrete  is  in  great 
demand.  These  three  grades  constitute  the  bulk 
of  material  for  the  heavier  forms  of  asphalt  con- 
struction, and  no  hardship  is  imposed  on  the  re- 
finer to  meet  these  requirements.  The  penetra- 
tions most  commonly  used  are  35-45  penetration, 
45-55  penetration  and  55-65  penetration.  How- 
ever, when  sub-divisions  of  these  grades  are  called 
for,  it  necessitates  additional  storage  and  mate- 
rially affects  the  running  of  regular  grades.  At 
present  refiners  are  asked  to  make  asphalt  of  35-40 
penetration,  40-45,  45-50,  50-55,  55-60,  60-65,  and 
i>5-70,  and  in  some  cases  request  is  made  to  run  a 
material  to  definite  penetration.  The  discrepan- 
cies in  the  test  for  penetration  as  made  by  dif- 
ferent operators  leave  much  to  be  desired  in  the 
practical  making  of  this  test  and  unnecessary 
grades  inflict  a  hardship  on  the  refiner  in  keep- 
ing so  many  stocks,  when  probably  not  more  than 
three  grades  would  be  sufficient  to  meet  all  the 
variations  in  hardness  required  in  an  asphalt  ce- 
ment. The  committee  on  asphalt  of  the  A.  S.  M. 
1.  should  study  this  matter,  and  this  committee, 
in  conjunction  with  the  Technical  Advisory  Com- 
mittee of  the  Asphalt  Association,  should  deter- 
mine the  penetrations  best  suited  for  the  different 
kinds  yf  asphalt  pavement,  specifying  these  pene- 
trations with  allowable  limits  instead  of  leaving  it 
optional  with  the  engineer  to  order  any  penetra- 
tion he  thinks  best  suited  to  his  work. 

After  the  asphalt  has  been  reduced  to  the  proper 
consistency  it  is  pumped  cither  to  tank  cars  or  to 
storage  tanks.  Tank  cars  are  loaded  from  an 
overhead  rack,  and  barrels  or  drums  filled  from 
storage  tanks.  The  tank  cars  in  use  are  from 
(>.500  to  10.000  gallons  capacity,  and  are  equipped 
with  steam  coils  capable  of  heating  the  material 
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so  it  can  be  pumped  in  from  six  to  ten  hours. 
Drums  arc  first  coated  with  a  lining  of  clay  or 
similar  material  to  keep  the  asphalt  from  sticking, 
and  are  then  filled  from  hand  nozzles.  Each 
drum  is  weighed  before  loading,  stamped  with 
the  name  of  the  material  and  such  other  identifica': 
tion  marks  as  may  he  necessary,  and  tl.cn  rolled 
into  cars  for  shipment. 

CONTAINERS 

Imimati-ly  bearing  upon  the  economy  of  asphalt 
work  is  the  question  of  containers  used  for  ship- 
ping and  storing  the  asphalt.  This  material,  flow- 
ing readily  on  the  application  of  heat,  makes  it 
possible  to  handle  in  bulk,  thus  obviating  the  ne- 
cessity of  handling  in  packages.  When  shipments 
of  Mexican  asphalt  from  the  Atlantic  and  Gulf 
ports  became  heavy  in  1912  and  1913  it  was  neces- 
sary to  arrange  for  the  transportation  of  this  ma- 
terial in  bulk  from  the  refinery  to  destination. 
Tortunately  the  tank  car  had  been  handling  as- 
phalts for  purposes  other  than  paving  for  many 
years  and  required  nothing  new  to  enable  it  to 
handle  the  paving  asphalt  cements.  The  tank 
cars  are  equipped  with  steam  coils,  and  require  a 
minimum  of  fifty  pounds  of  steam  to  heat  suf- 


countered.  The  Mexican  asphalt  supply  de- 
pends upon  the  Mexican  oil  supply.  Delivery  to 
the  refineries  depends  upon  ocean  transportation. 
Delivery  to  the  consumer  depends  upon  railroad 
conditions  and  a  mobile  tank-car  service.  Short- 
age or  delay  in  equipment,  strikes  or  embargoes 
in  transportation  affect  the  delivery  of  material 
to  the  consumer,  and  the  present  unsettled  con- 
dition of  all  markets  has  caused  delays  unknown 
under  normal  conditions. 

(To  Be  Continued) 


Some  Municipal  Statistics 

According  to  the  figures  given  in  advance 
sheets  from  ('rain's  Directory,  there  are  60  cities 
in  the  United  States  of  over  100,000  population. 
60  between  50,000  and  100,000,  131  between  25.- 
000  and  50.000,  445  between  10,000  and  25,000, 
548  between  5,000  and  10.000,  844  between  3,000 
and  5,000,  1,043  between  2,000  and  3,000.  and 
2.921  between  1,000  and  2,000.  The  counties  in 
the  states  total  2,800 

Of  the  5,359  waterworks  systems  in  the  coun- 
try.  1,488  are  privately  owned  and  41   are  of 
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ficiently  to  enable 
them  to  :»c  unloaded 
in  from  U\\  to  twelve 
hours. 

Due  to  causes  en- 
tirely beyond  the  re- 
finer's control,  he  is 
at  times  confronted 
with  corditions  that 
make  slipments  un- 
certain, md  when  a 
combination  of  ad- 
verse conditions  oc- 
curs, anl  especially 
during  a  season  when 
demand  is  far  in  ex- 
cess of  supply,  it  is 
but  natu-al  that  de- 
lays  shojld    be  en- 


mixed  ownership.  Of  the  total  number,  1,066 
are  operated  in  conjunction  with  lighting  plants. 
The  total  horsepower  of  waterworks  pumping 
machinery  is  1.021,482.  of  which  852.(46  are 
steam.  103,216  are  electric  and  65.620  are  internal 
combustion  ami  water  power. 
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Lumber  Reports 

The  weekly  trade  barometer  of  the  Southern 
Pine  Association,  New  Orleans,  reports  that  for 
the  week  ended  November  26  orders  for  lumber 
received  aggregated  41,978,402  f>rt  and  shipments, 
55,716,391.  These  figures  embraced  136  mills  and 
showed  shipments  1.87  per  cent  greater  than  the 
week's  production  and  orders  23.25  per  cent  less 
than  the  week's  production,  the  production  ilself 
being  38.84  per  cent  below  capacity. 
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A  Government  Monopoly  of  Power 

The  cities  of  the  entire  province  of  Ontario. 
Canada,  are  in  the  grip  of  a  monopoly  so  far  as 
electric  power  is  concerned,  only  one  city  in  the 
province,  it  is  reported,  being  able  to  obtain  cur- 
rent from  any  other  source.  But  the  monopoly  is 
an  unusual  one,  beintr  a  commission  created  by 
the  province  itself.  Perhaps  the  nearest  parallel 
to  it  in  this  country  is  the  Metropolitan  Water 
Commission  of  Massachusetts  (in  its  form  as 
originally  created l.  which  developed  or  acquired 
and  sold  the  water  supplies  used  by  Boston  and 
its  suburbs. 

But  the  Canailian  Commission  is  far  more  com- 
prehensive and  extensive  in  its  scope  and  territory 


than  the  Massachusetts  commission.  It  has 
bought  up  eighty-four  private  distributing  com- 
panies besides  all  of  the  companies  generating 
power  on  the  Canadian  side  of  Niagara  Falls, 
having  just  paid  about  thirty-two  million  dollars 
for  its  last  and  largest  competitor.  For  thirteen 
years  it  has  fought  private  competition  and  capi- 
tal and  is  now  victor.  It  generates  and  distrib- 
utes practically  all  the  power  used  north  of  the 
(ircat  Lakes,  selling  current  to  the  cities  at  ap- 
proximately cost  of  delivery.  Besides  the  gener- 
ating and  transmission  system,  it  owns  electric- 
railways,  operates  testing  and  research  labora- 
tories, farms  land  on  its  rights  of  way,  and  fur- 
nishes engineering  advice  and  assistance  to  mu- 
nicipalities relative  to  electric  lighting  and  other 
uses  of  power. 

There  are  many  interesting  features  connected 
with  the  operation  of  this  commission,  financial, 
administrative  and  engineering.  Its  assets  ap- 
proximate seventy-five  million  dollars.  It  sells 
current  at  cost,  keeping  a  separate  account  with 
each  city  of  the  cost  of  generating  the  current  it  re- 
ceives, of  transmitting  it  to  the  city  and  its  share 
of  administration  expense;  these  costs  vary  from 
S12  to  $70  per  horsepower.  It  constructs  as  well 
as  operates  power  plants  and  transmission  lines 
over  probably  50,000  square  miles  of  territory. 

A  public  enterprise  in  the  United  States  pro- 
portionately large  would  be,  for  example,  govern- 
ment operation  of  all  the  coal  mines  of  the  coun- 
try. If  this  should  come,  let  us  hope  that  it  will 
be  conducted  to  as  full  advantage  to  the  public  as 
is  the  public  ownership  of  hydro-electric  power 
in  Ontario.  — — 

Encouraging  Lanor  Signs 

The  return  of  the  pendulum  and  the  ultimate 
equilibrium  of  supply  and  demand  are  never  to  be 
seriously  questioned,  but  sometimes  they  are  dis- 
couragingly  slow. 

The  war  prices  and  reconstruction  period 
through  which  we  have  passed  have  afforded  op- 
portunity for  predatory  crimes  from  which  no 
class  has  been  free,  but  the  strongest  possible  en- 
couragement is  now  afforded  by  the  signs  on 
every  hand  that  the  crest  of  the  wave  is  well  past 
and  that  affairs  will  hasten  more  and  more  rap- 
idly towards  normal,  even  passing  it  lor  a  long 
and  solid  era  of  increasing  prosperity.  This  is 
true  with  commerce  and  finance,  industry  and  pro- 
duction, capital  and  labor,  and  even  with  politics 
and  religion. 

Production  and  consumption  arc  becoming 
more  normal,  profiteering  in  all  quarters  is  being 
reduced,  or  punished,  or  threatened,  and  the  in- 
terrupted title  of  prosperous  activities  is  rapidly 
gaining  momentum.  It  will  adjust  itself  auto- 
matically in  construction  matters  by  greatly  in- 
creased public  operations  using  the  thousands  of 
millions  of  dollars  already  available  and  the  in- 
creasing amount  of  materials  and  transportation 
for  the  double  purpose  of  catching  up  with  vital 
improvements  and  for  affording  employment  to 
the  idle  and  stimulating  business,  at  the  same  lime 
that  the  unsettled  conditions  and  uncertain  mar- 
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kets  delay  the  resumption  of  private  and  corpora- 
tion work  that  will  later  revive  in  enormous  and 
sustained  quantities. 

This  adjustment  has  already  commenced  and 
will  safely  bridge  the  period  between  the  great 
difficulties  that  we  have  passed  and  great  oppor- 
tunities that  we  arc  rapidly  approaching.  One  of 
the  most  important  indications  is  the  changing  at- 
titude of  labor.  Although  the  rank  and  file  do  not 
yet,  and  perhaps  never  will,  understand  the  rea- 
sons, they  are  beginning  to  feel  that  piling  strike 
on  strike,  increase  of  pay  on  increase  of  pay, 
shortening  the  hours,  reducing  production  and 
interfering  with  the  comfort  and  safety  of  the  na- 
tion has  not  brought  them  any  permanent  advan- 
tage. They  are  dissatisfied  with  radicals,  extrav- 
agance and  unrest,  for  they  have  suffered  from 
the  unnecessarily  high  cost  of  living  and  begin  to 
realize  that  unlimited  employment  will  not  be 
given  them  when  their  wages  are  too  outrageous 
or  their  actions  too  unreasonable.  Capital  may 
be  forced  to  pay  high  wages  but  not  to  give  full 
employment.  Unjust  strikes  and  sabotage  do  not 
receive  public  sympathy,  and  instead  of  demand- 
ing them,  labor  is  rapidly  turning  its  attention 
to  holding  a  job,  to  giving  better  satisfaction,  in- 
creasing production  and  in  some  cases  willingly 
accepting  smaller  pay  rather  than  none  at  all. 

The  radical  element  is  discredited  and  the  latest 
reports  from  labor  executives  indicate  an  encour- 
aging change  of  heart  in  the  abeyance  of  "direct 
methods"  and  the  adoption  of  the  more  powerful 
and  manly  policy  of  democratic  methods  to  se- 
cure reforms  or  privileges  by  legislative  methods. 

This  is  a  long  step  in  the  right  direction  and 
there  is  little  fear  that  any  very  undesirable  legis- 
lation will  result  or  that  such  legislation  would  be 
at  all  permanent  if  secured.  This  brings  it  into 
the  public  educational  field  which,  above  all 
things,  is  to  be  desired  for  the  general  good. 

It  has  been  announced  that  the  program  of  the 
Kxccutive  Council  of  Organized  Labor  for  the 
coming  year  includes  strenuous  efforts  to  secure 
the  repeal  of  existing  laws  and  to  prevent  the  en- 
actment of  proposed  laws  requiring  compulsory 
arbitration  of  industrial  disputes;  opposition  to 
laws  restricting  the  right  of  workers  to  quit  work, 
otherwise  to  strike;  legislation  for  immigration 
restriction  so  drastic  as  to  practically  prohibit 
inrnigratioii :  and  Americanization  of  aliens. 

One  of  the  most  encouraging  features  of  this 
platform  i>  the  plank  for  the  Americanization  of 
aliens,  in  which  all  classes  could  and  should 
heartily  join. 


To  Save  High  Bridge 
The  recommendation  of  Ci rover  A.  Whalen, 
commissioner  of  plants  and  structures  of  New- 
York  City,  that  Hiuh  Bridge  be  removed  has 
called  forth  protest  from  a  number  of  sources,  in- 
duding  practically  all  of  the  engineering  bodies 
of  the  district.  One  of  the  latest  of  these  to  enter 
protest  is  id,.'  New  York  chapter  of  the  American 
Association  of  Engineers.  In  its  letter  of  protest 
it  says  that  "High  Bridge  is  not  only  a  structure 


of  esthetic  value  and  a  memorial  of  an  important 
engineering  project,  namely,  the  bringing  to  New 
York  of  the  first  supply  of  water  adequate  for  a 
metropolitan  city,  but  also  is  of  utility  as  a  high- 
way and  of  still  further  use  as  an  aqueduct  in  case 
of  emergency."  It  declares  that  an  expenditure 
of  $750,000  for  necessary  repairs  to  the  bridge,  the 
amount  named  by  Commissioner  Whalen,  would 
be  justified.  Hearings  on  this  question  by  the 
Board  of  Estimate  have  been  adjourned  to  Jan- 
uary 3. 


George  S.  Rice 

George  S.  Rice,  for  seven  years  chief  engineer 
of  the  Rapid  Transit  Board  of  New  York,  died 
December  7  at  his  home  in  Montclair,  N.  J.,  after 
an  illness  of  several  months. 

Mr.  Kice  served  recently  as  division  engineer  of 
the  Public  Service  Commission.  Original  studies 
of  the  New  York  subway  project  were  made  by 
him  between  1892  and  1900.  In  1904  he  became 
chief  engineer  of  the  New  York  Rapid  Transit 
Commission,  remaining  in  that  position  under  its 
successor,  the  Rapid  Transit  Board. 

He  was  born  in  Boston  in  1849,  and  was  gradu- 
ated from  the  engineering  department  of  Harvard 
in  1870. 


Maintaining  Distribution  System  in  St.  Ixniis 

In  the  St.  Louis  waterworks  there  were,  at  the 
end  of  the  latest  fiscal  year,  12,877  stop  valves  and 
11,944  fire  hydrants.  Each  fire  hydrant  was 
cleaned,  oiled  and  packed  in  place  an  average  of 
nearly  three  times,  or  34,245  in  all.  Cleaning,  oil- 
ing and  packing  of  stop  valves  was  performed  26,- 
557  times,  or  more  than  twice  for  each  valve. 

The  total  amount  of  pipe  in  service  was  1,013.4 
miles,  of  which  611.3  miles  was  6-inch  and  the 
next  largest  amount  was  12-inch.  There  were 
only  2.4  miles  of  4-inch,  and  15.8  miles  of  3-inch. 
On  this  svstem  there  were  discovered  during  the 
year  1,05/  leaks,  of  which  34  were  breaks,  60 
broken  fire  hydrants,  351  leaking  fire  hydrants, 
209  leaking  sprinkling  hydrants,  30  leaking 
sleeves,  181  blown  joints.  133  leaking  taps  and 
ferrules  and  59  leaking  valves. 

During  the  year  the  city  continued  the  clean- 
ing of  water  mains  of  all  sizes  from  6-inch  to  20- 
inch,  inclusive.  About  00  miles  of  mains  were 
cleaned  and  there  was  removed  from  them  568.67 
tons  of  incrustation,  or  10,605  cubic  feet.  The 
amount  of  incrustation  per  lineal  foot  of  pipe 
varied  from  1.1  pound  up  to  6.75  pounds,  the  lat- 
ter being  in  a  10-inch  pipe.  This  work  was  done 
by  the  National  Water  .Main  Cleaning  Co.,  which 
has  completed  a  contract  for  cleaning  92  miles  of 
the  city's  mains.  The  average  age  of  the  mains 
cleaned  was  29  years.  7  he  average  efficiency  be- 
fore cleaning  was  49  per  cent,  based  on  Fitometer 
tests,  and  the  average  efficiency  immediately 
after  cleaning  was  95  per  cent.  The  efficiency  is 
found  to  fall  off  to  some  extent4  after  cleaning, 
due,  as  nearly  as  can  be  determined  at  present, 
to  the  scratching  of  the  interior  coating  and  the 
subsequent  rust  formed  on  these  scratches.  Data 
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on  the  rate  of  deterioration  are  being  gathered  by 
monthly  tests  on  several  representative  lines  and 
by  random  tests  of  lines  cleaned  on  previous  con- 
tracts.   

Public  Work  for  Unemployed 
At  a  meeting  in  Jackson,  Mich.,  December  9,  of 
managers',  manufacturers'  and  employers'  associ- 
ations of  a  dozen  industrial  cities  of  the  state  res- 
olutions were  adopted  calling  upon  the  governor 
and  mayors  to  at  once  start  work  on  contemplated 
public  improvements  in  an  effort  to  furnish  relief, 
instead  of  awaiting  anticipated  reductions  in  ma- 
terial costs. 

The  conferees  estimated  that  $150,000,000  was 
now  available  for  such  work.  It  was  shown  that 
of  a  total  of  495,000  men  normally  employed  312,- 
000  arc  now  at  work.  The  cities  represented  in- 
cluded Detroit,  Battle  Creek,  Jackson,  Saginaw, 
Muskegon,  Flint,  Pontiac,  Kalamazoo,  Lansing 
and  Grand  Rapids. 

Delaware  State  High- 
way  Testing 
Department 

Well  equipped  laboratory  at  headquar- 
ters for  continual  testing  of  materials 
and  of  concrete  specimens  made  there 
and  in  the  field.  Research  work  and  ex- 
perimental investigations  also  conducted 
there. 


The  small  size  of  Delaware  allows  the  control 
of  the  quality  of  materials  from  a  central  point, 
which  is  located  at  Dover,  and  this  eliminates 
many  of  the  usual  field  tests. 

The  laboratory  of  the  Division  of  Tests  and  In- 
vestigations occupies  the  basement  of  the  State 
Armory,  in  which  the  State  Highway  Department 
offices  are  located.  It  includes  all  the  equipment 
necessary  for  making  routine  and  check  tests  of 
road  materials,  including  asphalts,  tars,  sand, 
stone,  cement,  etc.,  and  is  equipped  to  carry  on 
certain  kinds  of  research  work.  All  tests  arc 
made  in  accordance  with  the  standards  of  the 
American  Society  for  Testing  Materials. 

All  cement  is  sampled  at  the  mill  prior  to  ship- 
ment, the  tests  being  made  at  this  time  in  order 
that  no  work  will  be  held  up  due  to  untested 
cement  not  being  allowed  for  use.  Samples  of 
cement  are  al<-o  taken  periodically  from  cars  re- 
ceived, and  tested  in  order  to  check  the  results 
obtained  in  the  cement  district. 

All  sand  is  tested  at  stated  periods.  Local  sand 
pits  are  sampled  daily  in  order  that  any  non- 
uniformity  may  be  determined.  Sources  of  sup- 
ply which  have  been  operated  for  <ome  time  and 
have  shown  a  uniform  quality  are  generally  not 
tested  more  than  twice  weekly  unless  a  question 
arises. 


All  stone  is  tested  at  stated  intervals,  depending 
upon  the  source  of  supply.  Due  to  the  fact  that 
this  state  receives  its  stone  supply  (crushed  trap 
rock)  from  permanent  quarries,  very  little  trouble 
is  encountered  in  securing  stone  above  the  re- 
quirements. 

All  asphalts  and  tars  are  tested  at  Dover,  sam- 
ples being  taken  of  each  shipment  and  forwarded 
to  the  laboratory. 

In  addition  to  the  cement,  sand,  stone  and 
water  being  tested  separately  for  all  concrete 
road  work,  the  inspector  on  each  contract  makes 
two  test  specimenr,  each  day  from  the  concrete 
being  laid. 

One  of  the  specimens  is  a  6  x  12-inch  cylinder, 
used  for  compression  tests,  and  the  other  is  an 
S  x  8  x  5-inch  block  used  for  making  wear  tests 
by  means  of  the  Talbot-Jones  rattler,  which  has 
been  added  recently  to  the  laboratory  equipment. 

These  road  test  specimens  arc  cured  under  the 
same  conditions  as  the  roadway  and  removed  to 
the  laboratory  for  test.  The  test  results  are  com- 
pared with  laboratory  specimens,  made  from  the 
same  materials  used  on  each  of  the  different  con- 
tracts as  standard.  This  program  furnishes  a 
check  on  all  phases  of  the  work  and  assists  in 
locating  any  trouble  occuring  which  would  be  de- 
tected from  low  strength  tests  of  the  road  speci- 
mens. 

In  order  to  follow  the  uniformity  and  to  com- 
pare the  quality  of  all  materials  used  in  concrete 
road  construction,  sample  boxes  are  sent  to  each 
contract  to  be  filled  and  returned  to  the  labora- 
tory upon  the  first  day  of  each  month.  These 
12  x  12  x  12-inch  boxes  are  divided  into  compart- 
ments in  which  are  placed  the  samples  of  sand, 
stone,  cement  and  water  being  used  at  that  time. 

The  sample  box  is  arranged  so  that  no  incon- 
venience is  experienced  in  packing  the  samples,  as 
bags  are  included  in  the  box  for  sand  and  cement 
and  a  bottle  is  furnished  for  the  water  sample. 
This  box  is  secured  with  a  padlock  and  sent  to 
the  laboratory. 

LABORATORY  EQUIPMENT 

l'or  asphalt  testing  the  New  York  Testing  Lab- 
oratory penetrometer,  the  Smith  ductility  and  the 
Dulin  Rotarex  are  among  the  larger  pieces  of  ap- 
paratus used. 

The  Tyler  standard  sieves  are  used  with  the 
Tyler  Ro-tap  machine  for  routine  sieve  tests. 

For  stone  the  Deval  abrasion  machine  is  used 
and  the  strength  of  the  concrete  is  tested  by  means 
of  a  100,000-pound  Olscn  Universal  testing  ma- 
chine. 

The  Standard  brick  rattler  is  used  for  making 
brick  tests  and  the  Talbot- Jones  rattler  for  mak- 
ing wear  tests  on  concrete  specimens. 

In  addition  to  this  equipment,  a  flow  test  table 
has  been  installed  for  experimental  purposes 
This  table  is  used  in  conjunction  with  the  slump 
test  for  determining  the  consistency  of  concrete 
mixtures.  It  was  originated  by  G.  M.  Williams 
of  the  Rureau  of  Standards  and  he  has  been  very 
successful  in  his  results  with  it.  It  consists  of 
a  flat-top  table  and  a  cam  arrangement  so  that  a 
freshly  molded  specimen  of  concrete  may  be 
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pl.n  cd  upon  it  ami  alternately  raised  and  dropped, 
(hereby  being  subjected  to  a  bumping  effect  to 
cause  the  concrete  to  How  out  from  the  center  ot 
the  table.  The  flow  is  determined  by  measuring 
the  perimeter  of  the  mass  after  being  given  a  cer- 
tain number  of  jolts  at  a  given  amount  of  drop. 

When  material  is  received  for  experimental 
purposes  it  is  dried  in  large  bins  and  then  stored 
in  other  bins  until  used.  All  specimens  are  hand 
mixed  upon  a  mixing  board  4  feet  square,  lined 
with  galvanized  iron,  sloped  towards  the  center 
in  order  to  prevent  any  water  being  lost.  After 
removing  the  molds,  the  specimens  are  stored  in 
curing  pits  where  the  cylinders  are  buried  in  sand 
which  is  kept  damp  for  a  period  depending  upon 
the  nature  of  the  test.  In  capping  the  cylinders, 
a  layer  of  neat  cement  paste  is  finished  on  the  top 
and  bottom  of  each  specimen.  They  arc  then 
placed  in  the  testing  machine  with  a  piece  of 
beaver  board  on  each  end,  and  broken.  In  case 
a  road  specimen  comes  in  with  a  very  rough  sur- 
face, it  is  smoothed  by  means  of  emery  on  a  flat 
steel  plate  before  being  capped. 

Research  is  conducted  in  the  la- 
boratory which  is  mostly  related  to 
the  problems  encountered  in  the 
work  as  done  under  conditions  in 
Delaware,  although  quite  a  little  ex- 
perimenting has  been  done  with  hy- 
drated  lime  in  concrete,  the  move- 
ment of  concrete  slabs,  concrete 
hardeners,  and  other  subjects  of  in- 
terest and  value  to  the  state.  The 
advantages  of  a  sand-cement  mixture 
in  replacing  the  1-2  4  concrete  used 
at  present  in  this  state  are  about  to 
be  determined,  in  hopes  that  a  suit- 
able w  earing  course  may  be  obtained 
at  a  cost  less  than  the  present  prices. 


Pile  Foundation  for 
Bridge  Approaches 


40-ton  equipment  installed  on  cribbing  30 
feet  high,  and  on  top  of  cofferdam  at  West- 
ern Gateway  bridge  over  Mohawk  river. 


The  great  W  estern  Gateway  bridge  between 
Schenectady  and  Scotia,  N.  Y.,  crosses  the  Mo- 
hawk river  where  (he  ground  is  soft  and  the  heavy 
approaches  are  carried  on  concrete  pedestal  pile 
foundations.  The  general  contracts  were  awarded 
to  Dubois,  Bennett  ic  Son  of  Schenectady,  who  let 
the  contract  for  the  concrete  piles  for  the  abut- 
ments and  approaches  to  the  MacArthur  Concrete 
Pile  and  Foundation  Company,  New  York,  who 
drove  706  patent  pedestal  concrete  piles  !(•  inches 


It  is  estimated  that  in  1021  auto- 
mobile licenses  in  Minnesota  will 
yield  ?5,400.000  to  be  spent  for  the 
building  of  good  roads  and  appor- 
tioned to  counties  in  proportion  to 
the  direct  sum  derived  from  licenses 
in  each  enmity.  In  addition  it  is  ex- 
pected that  more  than  S3(X),(XJ0  will 
be  derived  from  the  dealers'  licenses, 
chauffeur's  licenses  and  other  special 
fees. 


TatC  county,  Mississippi,  has  sus- 
pended any  further  road  improve- 
ments because  of  lack  of  funds.  Last 
fall  the  county  sold  S.?(Xt.(XX)  of  road 
bonds,  with  the  understanding  that 
tin-  State  Highway  Commission 
would  add  $I50,(XX).  'This  offer  was 
withdrawn  later,  and  the  county  did 
not  get  the  expected  assistance  from 
the  state. 
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Describing  New  Machinery.  Apparatus,  Material!  and  Method*  and  Recent  Interesting  Installations 


SULLIVAN  AIH  LIFT  pi  vipinc; 

Si  VST  KM 

The  principles  of  elevating  water 
and  other  liquids  by  the  air  lift  meth- 
od are  discussed,  and  the  apparatus 
for  this  purpose  is  illustrated  and  de- 
scribed in  Bulletin  71-D  issued  by  the 
Sullivan  Machinery  Company,  which 
employs  a  separate  corps  of  engineers 
devoted  entirely  to  problems  relating 
to  pneumatic  pumping,  to  which  is  ap- 
plied a  successful  experience  of  more 
than  25  years  of  manufacture  and  in- 
stallation. 


tion  being  necessary  after  the  installa- 
tion has  been  properly  adjusted  in  the 
well. 

The  essential  feature  of  air  lift 
pumping  is  in  the  introduction  of  air. 
under  pressure  greater  than  the  hydro- 
static head,  into  the  foot  of  the  dis- 
charge pipe  through  which  ihe  water 
rises  to  the  outlet  or  reservoir.  The 
theory  of  operation  is  that  the  intro- 
duction of  air  into  the  water  reduces 
the  specific  gravity  of  the  mixture  so 
that  an  unbalanced  pressure  is  devel- 
oped that  causes  the  mixed  air  and 


pressure,  it  may  be  forced  to  the  de- 
sired additional  height. 

The  bulletin  gives  a  number  of  val- 
uable tables  of  the  dimensions  and 
capacities  of  pumps,  pipe  sixes,  thick- 
nesses, weights  and  fittings,  capacities 
of  cylinders,  loss  or  head  of  water  In 
pipe  due  to  friction,  h.  p.  required  for 
air  compression,  flow  of  air  through 
orifices  and  cylinder  piston  displace- 
ments. 

FLKXATILK    Km  IP VI K NT  PAINT 

The  Hepps  roofing  division  of  the 
Richardson  Company  has  issued  a  cir- 
cular making  a  special  of- 
fer to  contractors  to  fur- 
nish in  metal  barrels,  half 
batrels  and  cans,  especial- 
ly prepared  asphalt  paint 
to  preserve  contractors' 
equipment.  This  paint  is 
intended  to  be  used  on 
plant  laid  up  for  the  win- 
ter, and  is  offered  at  a 
reduced  rate. 


The  process  is  especially  adapted  to 
deep  well  pumping  and  the  principal 
advantages  include  the  delivery  of 
more  water  from  the  same  wells  than 
by  any  other  system ;  improvement  in 
the  character  of  the  water  as  to  purity 
and  solubility  due  to  aeration ;  reduc- 
tion in  temperature  due  to  absorption 
of  heat  in  the  water  by  the  air;  ab- 
sence of  moving  parts  in  the  well,  and 
freedom  from  injury  or  obstruction  by 
mud,  silt,  sand  or  long  shut-downs ; 
all  of  them  operating  to  keep  the  ap- 
paratus always  in  order  and  to  provide 
sustained  efficiency. 

The  expansion  of  the  air  in  the  up- 
take pipe  of  the  lift  absorbs  heat  from 
the  water  and  lowers  its  temperature, 
thus  affording  an  important  advan- 
tage, especially  in  water  used  for  con- 
densing purposes. 

It  is  claimed  that  the  air  lift  installa- 
tion is  more  durable  and  requires  less 
attention  and  repairs  than  any  other 
method  of  pumping,  no  farther  atten- 


AIR  LIFT  SYSTEM  WITH  BOOSTER 

water  to  rise.  The  effort  is  to  produce 
an  intimate  mixture  of  the  air  and 
water,  forming  a  true  emulsion  of  the 
fluid  at  the  point  of  air  injection,  the 
eduction  pipe  being  arranged  to  allow 
proper  expansion  of  air,  prevent  ex- 
cessive velocity  at  the  point  of  dis- 
charge and  assure  an  absolutely 
smooth  passage  for  the  air  and  water. 

The  Sullivan  standard  pump  is  made 
of  bronze  with  an  air  passage  Jcading 
from  the  outside,  terminating  in  a  per- 
forated vertical  tube  below  a  Venturi 
or  throat  so  that  the  air  is  broken  up 
into  small  jets  automatically  providing 
a  larger  or  smaller  proportion  of  air 
according  to  the  lift,  without  change 
in  the  pump  opening,  so  that  the  mix- 
ing tube  receives  the  sand  and  scale 
and  prevents  them  from  clogging  the 
perforations.  The  remainder  of  the 
apparatus  is  made  up  of  standard 
pipes  and  simple  fittings  and  is  oper- 
ated with  air  provided  by  a  suitable 
compressor  selected  from  a  number  of 
sizes  and  types  illustrated  in  the  bul- 
letin. 

By  the  use  of  a  "Cyclone"  booster 
or  separator  system,  in  which  the  wa- 
ter from  the  well  is  discharged  by  the 
high  velocity  to  the  booster  tank  where 
it  acquires  a  downward  centrifugal  ac- 
tion that  completely  separates  it  from 
the  air  and  is  subjected  to  the  required 
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BELT     KRIVEN     COMPRESSOR  TO 
OPERATE  AIR  LIFT 

BENJAMIX-STAnttETT  KTANDAIID- 
I/.KB  PANEL  HOARDS 

The  sectional  unit  panel  board  made 
by  the  Benjamin  Electric  Manufactur- 
ing Company  and  described  in  catalog 
F-3  is  designed  for  all  standard  ar- 
rangements of  bus  bars  and  main  con- 
nections, and  is  adaptable  for  increased 
main9,  sub-feeds,  and  through  feeds, 
with  regular  listings  of  four  to  thirty 
circuits.  The  boards  have  a  moulded 
composition  base  electrically  and  me- 
chanically superior  to  slate  and  weigh- 
ing one-half  as  much,  behind  which  the 
bus  bars  are  concealed,  leaving  the 
front  of  the  board  of  a  reduced  size, 
clear  for  a  better  spaced  assembly 
of  fusing  and  switching  arrangements. 

The  panel  bar  is  made  up  of  in- 
terchangeable unit  panel  sections  that 
are  carried  in  stock  and  can  be  or- 
dered by  catalog  numbers  to  gTcat  ad- 
vantage, eliminating  delay  and  unavoid- 
able expense  due  to  detail  specifica- 
tions and  special  construction. 
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Tractors  manufactured  by  the  J.  I. 
Cast-  Threshing  Machine  Company,  In- 
corporated, arc  offered  by  them  for 
general  service  in  road  building  opera- 
tion. The  steam  tractors  are  made  in 
eight  sizes  of  :to.  40,  .w.  «o.  65,  75,  bo 
and  110  h.  p.,  while  the  kerosene  trac- 
tors are  made  in  four  sizes  of  10-18,  15- 


gcars,  and  has  scrapers  on  both  front" 
and  rear  rollers.  The  rear  axle  has 
cannon  bearings  and  the  engine  and 
boiler  are  provided  with  spring  mount- 
ing. They  have  an  especially  simple 
and  efficient  valve  gear  and  a  power 
steering  device  that  turns  the  front 
roller  whether  or  not  it  is  in  motion. 


PERSONALS 


KRROSENK  BURNING  STRAM  ROAD  ROLLER  AND  TRACTOR 


27,  90-40  and  22-4l>  h.  p.  The  features 
for  which  special  merit  is  claimed  in- 
clude the  four-cylinder  valve-in-hcad 
motor  that  burns  kerosene  economical- 
ly and  will  stand  severe  service,  liberal 
reserve  in  excess  of  rated  h.  p. ;  simple 
and  durable  type  of  transmission  with 
all  cut-steel  spur  gears ;  dustproof  and 
oiltight  housings  for  all  vital  working 


Detachable  taper  spikes  protruding 
4V4  inches  arc  provided  for  the  rear 
roller  for  use  in  loosening  old  roads 
and  can  be  inserted  or  removed  in 
twenty  minutes.  The  front  rolls  are 
made  in  four  sections  12  V4  inches  wide 
and  41  inches  in  diameter,  enabling 
the  machine  to  turn  around  in  a  24- 
f.»ol  circle. 


•ROCK  CRUBHKH,  BLBVATOR  9CREBN  AND  MO  VARUS  HlN 


parts ;  unusual  accessibility ;  high  ten- 
sion, dust  and  waterproof  magneto  that 
requires  no  battery,  and  suitability  for 
all  kinds  of  draw-bar  and  belt  work. 
There  is  a  rigid  main  frame  with  can- 
non bearings  for  the  drive  wheel  axles, 
the  wheels  may  l>c  provided  with  de- 
tachable lugs  and  with  extension  rims. 

The  road  rollers  are  built  in  10-ton 
and  in  12-ton  sizes  with  large  fuel  and 
water  capacity  and  short  wheel  base. 
IJke  the  tractors,  they  are  provided 
with  driving  pulley  for  belt  operation 
of  other  machinery,  such  as  a  rock 
crusher,  concrete  mixer  or  large  pump. 

The  roller  makes  an  efficient  tractor 
for  slow,  heavy  work.  It  is  provided 
with  a  friction  clutch  and  differential 


Case  rock  crushers  arc  made  in  size 
"A"  with  an  8xl«-inch  jaw  opening  and 
capacity  of  10  to  16  tons  per  hour  and 
with  the  elevator  and  screen  are  oper- 
ated with  a  20  h.  p.  engine.  Size  "B" 
with  a  10x2H-inch  jaw  opening  and  a 
capacity  for  15  to  23  tons  per  hour  has 
a  30  h.  p.  engine  and  a  shipping  weight 
with  elevator  of  14,900  pounds.  The 
standard  cylindrical  screens  are  per- 
forated with  Vi-inch.  1% -inch  and 
2  H -inch  diameter  holes  and  arc  served 
by  bucket  elevators.  The  standard  size 
bin  has  a  capacity  of  15  tons,  and  is 
divided  into  four  compartments,  each 
of  which  has  two  loading  spouts,  one 
on  each  side. 


Hepburn,  Donald  M.,  at  one  time 
chief  of  the  Bureau  of  Street  Clean- 
ing, and  later  chief  of  construction  of 
the  Pennsylvania  State  Highway  De- 
partment, has  resigned  the  latter  po- 
sition to  take  one  in  New  York  state. 

Voyles,  Fred,  has  been  appointed 
county  highway  commissioner  of  York 
county.  Neb.,  to  succeed  his  brother, 
(ilenn  I.  Voyles,  who  resigned  to  ac- 
cept a  position  with  the  Western 
1,  ridge  Co.,  of  Omaha,  Neb. 

Mitchell,  McClain,  superintendent  of 
public  improvements  of  Faducah,  Ky., 
has  been  appointed  city  engineer. 

Arnold,  Ralph  R.,  county  engineer 
of  Contra  Costa  county.  Cal.,  has  been 
appointed  highway  engineer. 

Watkins,  Vaughn,  of  Jackson,  Miss., 
has  been  appointed  state  highway  com- 
missioner of  Mississippi. 

Moissciff,  Leon  S.,  designing  engi- 
neer for  the  New  York  Department  of 
Bridges  during  the  construction  of  the 
Williamsburg,  Manhattan  and  Queens- 
borough  bridges,  has  been  appointed 
consulting  designing  engineer  on  the 
technical  staff  for  the  engineering  in- 
vestigation of  the  proposed  bridge  over 
the  Delaware  river,  between  Philadel- 
phia and  Camden. 

Wilson,  H.  Lee,  assistant  city  engi- 
neer of  Johnstown,  Pa.,  has  been  ap- 
pointed city  engineer  to  succeed  Jack- 
son K.  Crissey,  who  has  resigned. 

Meloy,  Bruch  L..  formerly  field  en- 
gineer of  Johnstown.  Pa.,  has  been  ap- 
pointed assistant  city  engineer. 

Biggs,  Dr.  Hermann  M..  health 
commissioned  of  New  York  state,  has 
temporarily  assumed  the  duties  of 
general  medical  director  of  the 
League  of  Red  Cross  Societies,  Ge- 
neva, Switzerland. 

West,  W.  C.  formerly  resident  en- 
gineer on  work  on  the  Dixie  Highway 
north  of  Toledo,  Ohio,  is  now  assis- 
tant district  engineer  at  Saginaw, 
Mich. 

Dawson.  J.  B..  formerly  divisiqn 
engineer  of  District  y.  Kentucky  State 
Highway  Department,  has  been  ap- 
pointed maintenance  engineer. 

Foster,  C.  F.,  assistant  district  en- 
gineer of  bridges,  central  and  south- 
western districts,  Michigan  State 
Highway  Department,  has  been  ap- 
pointed district  engineer  for  the  west 
central  portion  of  the  stale  with  head- 
quarters in  Grand  Rapids. 

Bailey,  S.  M..  formerly  resident  en- 
gineer for  the  Department  of  Public 
Works,  Kentucky,  has  been  appointed" 
to  a  similar  position  with  the  North 
Carolina  Highway  Commission. 

Symons,  Col.  Thomas  W..  Corps  of 
Engineers,  U.  S.  A.,  for  thirty  years 
in  service  with  the  government,  died 
on  November  23  at  Washington. 

Leidl,  Edward  F..  chief  engineer  of 
sewers,  Milwaukee.  Wis.,  since  1!»14. 
died  on  November  21. 

Goodbocly,  Richard  H.r  formerly  su 
perintendent  of  streets,  San  Diego, 
Cal..  died  in  that  city  on  November  20, 

Cassidy,  Roger,  has  resigned  as  road 
engineer  of  Fleminc  county,  Kentucky. 

Henderson,  R.  H..  now  mayor  of 
San  Angclo.  Tex.,  has  been  appointed 
city  manager. 
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A    difficult   foundation   job    at    Wllllum    Street  and  Maiden  Lane,  Hew  York  City 
Herculef  Steel  Pile*  uaed 


THESE  piles  were  driven  to  refusal  within  one  inch  of,  and  thirty 
feet  below,  an  adjoining  twelve  story  building  on  spread  foot- 
ing.  No  settlement  occurred.   The  job  was  completed  in  four 

days. 

On  all  foundation  work  the  use  of  Hercules  Steel  Piles  eliminates 
caissons  and  cantilevers.  There  is  no  foundation  work  requiring 
caissons  that  cannot  be  put  down  with  Hercules  Steel  Piles — a  saving 
of  much  time  and  money. 

We  are  specialists  in  difficult  foundation  work.  Consult  with 
us  when  confronted  with  a  serious  problem. 

Uii(l<'r|>iiiiiiii«r  &  I  oundation  Company 

290  Broadway  New  York  City 
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A  Concrete  Job  Mechanical 


Building  the  320-foot  diameter  hexagonal  sub  structure,  30  feet  deep,  for  the 
New  York  County  Court  House.    Methods  and  plant  for  excavation  and  re- 
moval of  94,000  yards  of  material  and  for  mixing  and  placing  19,000  yards  of 
concrete  entirely  with  power  plant. 


The  new  S20.000.000  Court  House  for  the  Coun- 
ty of  New  York  is  located  on  Center  street,  a  few- 
hundred  feet  from  the  great  Municipal  Building. 
The  buildings  formerly  occupying  this  site  were 
taken  down  several  years  ago.  During  the  inter- 
vening period  between  that  time  and  the  present 
a  quantity  of  ashes  were  dumped  into  the  open 
cellars  resulting  from  the  razing  of  the  old  build- 
.ings.  During  the  war  the  Cnited  States  govern- 
ment UM'd  this  area  as  a  naval  encampment. 


The  excavation  under  this  contract  therefore 
consisted  of  several  classes:  Miscellaneous  for  a 
depth  of  about  10  feet;  masonry  foundations 
amounting  to  several  thousand  cubic  yards ;  and 
an  underlying  stratum  of  well-graded  sand  below 
the  old  cellar  levels. 

Due  to  water  being  reached  at  elevation  -)-  2.0, 
a  great  deal  of  pumping  has  been  required  to  suc- 
cessfully carry  the  excavation  down  to  eleva- 
tion —  11.75,  the  sub-grade  of  the  foundation  rings 
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EXCAVATING  LAST  CUTS.  ABOUT  X  FEET  BELOW  STREET 
LEVEL 


GENERAL  PLAN  OF  CONCRETE  HU'NDATION  WAI. 


of  the  new  court  house.  The  quantity 
pumped  has  averaged  about  three 
and  a  half  million  gallons  per  twenty- 
four  hours.  The  entire  excavation  is 
approximately  about  500  feet  long, 
320  feet  wide  and  about  30  feet  deep. 

TYPE  OK  SUB-STRUCTURE 

The  masonry  included  in  this  con- 
tract consists  of  foundation  rings, 
the  sub-basement  floor  and  the  ex- 
terior walls  extending  up  to  street 
grade. 

The  foundation  ring  system  con- 
sists of  four  concentric,  reinforced 
concrete  rings,  the  outer  two  being 
hexagonal  in  plan  and  the  inner  two 
being  circular.  The  extreme  outside 
ring  supports  the  exterior  walls, 
these  walls  in   turn  forming  the 


area  ways  of  the  completed  building.  It  is  pro- 
<1  "to  make  the  floor  a  reinforced  concrete 
slab  about  2  feet  thick,  the  top  of  this  slab  system 
being  at  the  same  elevation  as  the  tops  of  the 
en  trie  footings  and  supported  on  haunch 
walls,  which  are  a  part  of  the  rings.  As  the  floor 
will  be  subjected  to  hydrostatic  pressure  from 
below,  the  slab  will  be  anchored  down  to  the  foot- 
ings by  a  ->  stem  of  steel  bar  reinforcing. 

A  verj  large  amount  of  steel  reinforcement  is 
embedded  in  horizontal  planes  near  the  tops  and 
bottoms  of  the  rings,  besides  vertical  reinforce- 
ment bar-  Inside  the  center  ring  there  are  eight 
small  independent  rectangular  column  piers.  The 
concrete  in  the  sub-structure  has  a  total  volume 
P'/OO  cubic  yards  of  1 .2:4  mixture  made 
with  1-inch  broken  stone  and  reinforced  with 
about  1,250  tons  of  Havcmcycr  deformed  bars, 
most  of  them  in  mill  lengths  of  38 
feet,  bent  parallel  to  the  curves  of  the 
rings. 

The  contract  for  the  sub-structure 
was  awarded  August  15,  1920,  to 
Kodgers  &  Hagertv,  Incorporated, 
for  about  $2,000,000.' 

EXCAVATION 

Excavation  was  done  entirely  by 
steam  shovels,  two  of  which  were 
immediately  installed,  and  the  others 
following  as  soon  as  was  practicable. 
Three  of  them  were  of  the  revolving 
type  with  1-yard  buckets.  They  were 
manufactured  by  the  Bucyrus,  Mari- 
on, Osgood  and  Thew  companies. 

The  first  shovel  made  a  full-length 
cut  across  the  width  of  the  lot,  travel- 
ing west  on  the  east  and  west  center 
line.  The  cut  was  about  30  feet  wide 
and  10  feet  deep,  and  at  the  farther 
end  the  shovel  turned  and  came  back 
to  the  starting  point,  widening  the 
cut  as  it  advanced.  As  soon  as  pos- 
sible the  other  steam  shovels  were 
installed  in  the  cut  at  the  same  level, 
working  out  from  the  center  to  the 
edges  of  the  excavation,  which,  in 
general,  were  allowed  to  take  a 
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natural  slope  within  the  limits  of  the  excavation. 

While  three  shovels  were  thus  employed  in  com- 
pleting the  first  lift,  the  other  shovel  made  a  full- 
length  through  cut  on  the  second  lift,  where  it 
was  followed  by  the  other  shovels,  which  exca- 
vated in  the  same  manner  as  for  the  first  lift,  and 
all  proceeded  to  the  third  lift,  completing  the  main 
excavation  down  to  elevation  —  8.0.  about  26  feet 
below  the  surface  of  the  street  and  10  feet  below 
ground-water  level. 

The  shovels  delivered  directly  into  a  fleet  of 
forty-five  5-yard  elevating  automobile  dump 
trucks  that  followed  each  other  closely,  forming 
a  continuous  line  passing  the  shovel,  receiving 
the  load  and  giving  way  to  the  next  truck,  so  as 
to  keep  the  shovels  busy  with  very  little  loss  of 
time. 

When  operations  were  commenced  a  ramp  of 
solid  earth  was  left  at  the  east  end  of  the  pit  for 
the  entrance  and  exit  of  the  trucks,  and  a  hoisting 
engine  was  installed  at  the  top  of  the  ramp  to 
haul  out  the  loaded  trucks.  When  the  second  lift 
of  the  excavation  was  commenced,  there  was  con- 
structed on  the  south  side  of  the  pit  another  ramp 
with  wooden  flooring  and  falsework  trestle  bents, 
which  was  maintained  for  trucking  spoil  from  the 
second  and  third  lifts  of  the  excavation  and  from 
subsequent  pits,  and  permitted  the  removal  of  the 
earth  in  the  first  ramp.  Although  the  sand  from 
the  upper  part  of  the  excavation  was  coarse  and 
sharp  and  well-suited  for  concrete,  it  was  not  ac- 
cepted for  this  purpose  and  was  all  hauled  about 
1  yt  miles  and  dumped  into  scows  at  piers  on  both 
East  and  Hudson  rivers. 

Although  there  was  considerable  clearance  be- 
tween the  bottom  of  the  excavation  and  the  margin 
of  the  street,  enough  generally  to  provide  a  one 
on  one-half  slope  of  material  as  it  was  left  by  the 
steam  shovel,  it  was  thought  best  to  run  no  risk 
of  caving  in  of  the  bank  or  undermining  or  sct- 


STEAM  SHOVEL  BACK  PILLING  ABOUND  CONCRETE  FOUNDATIONS 


AIR  HAMMER  IN  TRAVEL1NC  TOWER  DRIVING  WOODEN 
SHEET  PILLS 

tlcments  in  the  streets,  and  the  sides  of  the  pit 
were  protected  by  a  sheeting  of  Lackawanna  steel 
sheet  piles,  20  to  22  feet  long,  driven 
midway  of  the  slope  at  about  the 
bottom  of  the  first  life,  to  a  pene- 
tration of  2  or  3  feet  below  sub- 
grade.  These  formed  in  all  a  total  of 
about  900  linear  feet  of  retaining  wall 
and  were  driven  at  the  rate  of  about 
20  sheet  piles  per  day  by  a  McKier- 
nan-Terry  steam  hammer.  The  piles 
were  driven  before  the  final  lift  was 
excavated. 

PUMPING 

The  large  amount  of  ground  water 
encountered  necessitated  vigorous 
pumping  after  commencement  of  ex- 
cavation in  the  second  lift.  Accord- 
ingly an  18  x  18-foot  sump  lined  with 
wooden  sheet  piles,  and  excavated  by 
a  1-yard  clam-shell  bucket  operated 
by  a  derrick  boom,  was  driven  down 
to  about  3  feet  below  sub-grade  and 
over  it  there  was  built  a  shelter  in 
which  were  installed  two  Kingsford 
centrifugal  pumps,  10-inch  suction, 
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one  Kingsford  centrifugal  8-inch  suction,  one 
Lawrence  centrifugal  o-inch  suction,  one  Law- 
rence centrifugal  4-inch  suction,  and  two  10-inch 
Cameron  steam  pumps,  all  centrifugal  pumps 
being  electrically  driven. 

From  the  sump  six  shallow  radial  trenches  50 
to  150  feet  long  were  dug  and  in  them  were  in- 
stalled sections  of  spiral  riveted  18-inch  pipe 
which  received  the  drainage  from  the  lateral 
ditches  reaching  to  all  parts  of  the  excavation  and 
closely  following  the  steam  shovels,  in  which  were 
laid  ordinary  tile  drains.  This  system  was  easih 
shifted  as  the  work  advanced  and  kept  the  ground 
dry  enough  to  support  the  steam  shovels  without 
difficulty.  When  the  excavation  had  been  com- 
pleted to  sub-grade  a  similar  system  of  drains 
was  permanently  installed  below  the  level  of  the 
footings  and  the  ends  of  the*  drains  were  closed 
and  covered  by  stone  and  gravel  which  freely  ad- 
mitted ,the  water  and  prevented  the  accumulation 
of  earth  and  sand  that  might  stop  them  up.  The 
drains  were  thus  kept  open  so  that  the  water  wu 
continually  taken  care  of  by  the  regular  pumpim; 
that  at  the  present  time  averages  about  3,000.000 
gallons  in  24  hours  and  has  been  in  the  earlier 
part  of  the  work  over  4,000,000  gallons  in  24 
hours.  Such  water  is  usually  handled  by  the  cen- 
trifugal pumps  alone,  keeping  the  two  steam 
pumps  in  reserve  in  case  of  emergency. 

General  excavation  was  carried  down  to  grade 
elevation  —  8.0,  about  26  feet  below  the  surface 
of  the  street  and  about  3j4  feet  above  the  bottom 
of  the  foundation  footings. 

This  left  about  3,000  yards  of  excavation  still 
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to  be  made  for  the  footings,  providing  a  quantity 
of  fine  sand  about  sufficient  to  backfill  between 
the  upper  part  of  the  footings  up  to  the  level  of 
the  bottom  of  the  sub-basement  floor.  Conse- 
quently after  the  completion  of  the  general  ex- 
cavation, two  of  the  steam  shovels,  a  Thcw  and 
an  Osgood  shovel,  were  left  in  the  pit  to  handle 
the  footing  excavation,  which  was  made  simul- 
taneously with  the  placing  of  the  concrete  below 
the  sub-basement  floor  and  was  arranged  as  much 
as  possible  so  that  the  shovels  could  in  some  in- 
stances excavate  the  footing  trenches  and  pass 
the  material  back  for  backfill  at  the  same  motion 
of  the  dipper,  thus  eliminating  rehandling  of  ma- 
terials. In  other  cases  the  spoil  from  the  footing 
excavation  was  piled  in  ridges  or  windrows  paral- 
lel to  the  footing  trenches,  and  afterwards  back- 
filled by  the  steam  shovel  after  the  completion 
of  the  concrete  footing,  thus  in  both  cases  elimi- 
nating the  necessity  of  hauling  the  material  or  re- 
handling  it  with  derricks  and  buckets. 

(To  Be  Continued) 


IN'elson  P.  Lewis  Retires 

Thirty-six  years  is  an  unusually  long  time  for 
a  municipal  engineer  to  serve  a  single  city .  but 
this  is  the  record  of  Xelson  P.  Lewis,  chief  engi- 
neer of  the  Board  of  Estimate  and  Apportion- 
ment of  Xew  York  City,  who  thirty-six  years  ago 
entered  the  Department  of  Public  Works  of  the 
City  of  Brooklyn  (now  Brooklyn  Borough  of 
Greater  Xew  York)  by  civil  service  examination. 
He  was  the  first  president  of  the  Municipal  En- 
gineers of  the  City  of  Xew  York,  and  on  Decem- 
ber 18  that  society  gave  a  banquet  as  a  testimo- 
nial to  him,  at  which  were  present,  in  addition  to 
more  than  300  members,  the  president  of  the 
borough,  F.  H.  La  Guard. i  ex-President  G.  Mc- 
Aneny  and  most  of  the  members  of  past  Boards  of 
Estimate  and  Apportionment.  Governor  Smith 
and  other  officials  wrote  letters  of  regret  and  of 
appreciation  of  Mr.  Lewis'  services  to  the  city, 
and  speeches  of  similar  appreciation  were  made 
by  President  La  Guardia,  Rev.  J.  F.  Berg.  George 
McAneny  and  Charles  Whiting  Baker. 

Mr.  Lewis  retires  from  the  city's  service  this 
month,  his  announcement  of  this  having  been 
made  about  a  month  ago. 
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Asphalt  Production, 
Refining  and  Storing* 

B*  H<rboit  Spenrrr 

The  saving  in  the  use  of  storage  tanks  by 
contractors,  and  designs  for  both  temporary 
and  permanent  storage  plants,  are  dis- 
cussed by  the  author. 


STORAGE 

One  feature  that  is  of  the  utmost  importance  to 
the  refiner  as  affecting  prompt  shipment-  of  as- 
phalt is  the  necessity  of  adequate  storage  at  the 
point  of  delivery.  With  the  increase  in  paving 
work,  both  in  the  cities  and  in  the  outlying  dis- 
tricts, tank-car  shipments  have  been  called  for  to 
a  much  greater  extent  than  package  shipments, 
due  to  the  saving  effected.  On  a  basis  of  asphalt 
costing  $33  per  net  ton  delivered,  and  assuming 
a  loss  of  5  per  cent  on  material  left  in  package,  the 
following  approximates  the  saving  of  tank-car 
shipments  over  package  shipments: 

Kxtra  cost  of  package  $  8.00 

5  per  cent  loss  in  asphalt  •  •  1.65 

Difference  in  labor  of  handling. . .  .7a 

$10.40 

This  is  offset  (o  some  extent  by  the  interest 
and  depreciation  charges  on  storage  installation, 
but  aside  from  the  direct  saving,  the  following  in- 
direct features  indicate  the  greater  efficiency  of  an 
asphalt  plant  equipped  with  adequate  storage: 

1.  Xo  demurrage  on  tank  cars. 

2.  Prompt  return  of  tank  cars  to  refinery,  in- 

suring continued  shipments. 

3.  Xo  shut-downs  due  to  delayed  shipment. 

4.  Xo  overheated  material  or  wasted  heat. 

5.  Xo  congestion  on  material  tracks. 

6.  Hot  asphalt  continually  available. 

7.  Can  be  made  portable  for  use  on  different 

jobs. 

A  survey  of  the  contractors'  end  of  the  asphalt 
industry  shows  a  decided  shortage  of  storage  fa- 
cilities for  a>phalt.  and  has  developed  the  fact  that 
customers  are  utilizing  tank  cars  for  storage  pur- 
poses. While  this  may  be  economical  for  the  con- 
tractor, it  creates  a  situation  decidedly  serious  for 
the  trade  in  general,  as  tank  cars  are  delayed  in 
being  returned  to  the  refinery,  with  a  consequent 
decrease  in  the  number  available  for  use.  The 
following  table  for  the  two  months  (  August  and 
September,  191'J)  indicates  the  delays  in  releasing 
tank  cars  after  receipt  by  the  consignee.  The 
figures  are  taken  for  shipments  to  contractors 
both  with  and  without  asphalt  storage,  and  rep- 
resent the  number  of  cars  held  for  different  peri- 
ods before  release  to  the  railroad.  Shipments  are 
from  Bayonne.  X.  I.,  and  Baltimore.  Md..  to 
points  between  C  leveland,  Ohio  and  St.  I.ouis, 
Mo. : 

■r,,nlliiii.  <1  from  ".TJ. 


W  ORK: 

5<n 

Btlwcr.i 

lift  wren 

<  li  tr 

within 

48  ho  .ir* 

5  ami  10 

in  md  m 

2  l 

4*  hours 

jr.d  5  day  5 

*la>  » 

<Ut» 

Aujitut  - .  -  

 1  M 

1« 

10 

5 

...   .  \l> 

VI 

U, 

\ 

* 

The  average  running  time  in  1^1°  between  At- 
lantic Coast  refineries  and  the  vicinity  of  Cleve- 
land was  19  days  and  from  Atlantic  refineries  to 
vicinity  of  Chicago  was  15  days.  Assuming  an 
average  running  time  of  17  days  from  refinery  to 
destination  and  the  same  time  for  return,  a  delay 
of  5  days  at  contractor's  plant  beyond  the  free 
time  allowed  requires  41  days  between  time  tank 
car  is  loaded  and  returned  again  for  shipment. 
At  the  height  of  the  paving  season,  and  with 
transportation  in  the  condition  existing  at  pres- 
ent, it  is  obvious  that  the  installation  of  adequate 
asphalt  storage  facilities  will  do  much  toward  les- 
sening the  time  taken  in  returning  tank  cars,  aside 
from  the  saving  to  the  contractor.  As  a  rule,  mu- 
nicipal asphalt  plants  are  equipped  with  adequate 
storage,  and  no  delay  is  experienced  in  returning 
empty  tank  cars.  The  same  holds  true  for  the 
larger  contractors  doing  work  in  the  cities.  The 
greatest  trouble  is  experienced  from  contractors 
having  isolated  jobs  in  the  outlying  districts  and 
in  smaller  cities  where  the  yardage  is  small,  and 
the  contractor  feels  that  storage  is  not  economical 
for  him.  The  question  is  therefore  raised  as  to 
what  type  of  storage  is  most  suitable  for  asphalt 
plants. 

For  the  more  permanent  installations,  tankage 
is  either  of  steel  or  concrete.  Steel  tanks  are 
either  large  vertical  units,  or  a  number  of  smaller 
units  aggregating  the  total  storage  required. 

In  designing  storage  tanks  for  asphalt,  the  size 
of  the  work  to  be  done  is  one  factor  to  be  con- 
sidered. Other  factors  include  the  distance  of 
plant  from  the  refinery,  the  length  of  time  ship- 
ments take  to  reach  destination  and  the  quantity 
of  asphalt  to  be  used  per  day.  Sufficient  asphalt 
should  be  kept  on  hand  to  last  at  least  one  week, 
and  if  possible,  a  reserve  stock  in  barrels  or 
drums.  On  account  of  the  difficulty  of  securing 
sufficient  capacity  for  a  plant  from  one  tank  car, 
it  seems  necessary  to  provide  storage  which  can 
be  set  up  at  each  location  and  can  be  salvaged 
for  the  next  job.  Such  a  type  of  storage  tank  is 
shown  in  the  illustration.  This  consists  of  a  large 
circular  storage  tank  in  the  middle  of  which  is 
set  a  healing  chamber  equipped  with  steam  heat- 
ing coils.  The  shell  of  the  healing  chamber  being 
bottomless,  the  asphalt  in  the  outlet  tank  is  free 
to  enter  the  heating  chamber.  It  docs  this  when 
the  tank  is  in  actual  service,  new  asphalt  con- 
stantly flowing  in  from  the  outer  tank  to  replace 
that  used  from  the  heating  chamber.  Only  the 
quantity  needed  for  immediate  use  is  kept  hot  and 
the  mass  in  storage  remains  comparatively  cool. 
This  has  the  advantages  of  (  I  t  economy  of  steam, 
there  being  no  lost  heat.  All  heat  supplied  is  used 
in  heating  asphalt  in  the  inner  chamber,  some 
penetrating  to  the  outside  mass  and  liquefying  it 
sufficiently  to  enable  it  to  flow  into  the  heating 
chamber.    (2)  The  asphalt  is  used  as  fast  as 
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heated,  there  being  no  chance  for  the  penetration 
to  change  on  account  ui  prolonged  heating. 

The  pit  for  the  tank  is  first  prepared,  the  grade 
being  set  to  allow  for  the  sloping  bottom.  A 
1 :2:4  mixture  of  concrete  is  then  placed  3]  j  inches 
thick,  or  thinner  it  the  foundation  warrants  it. 
The  coils,  heating  chamber  and  outer  ring  are 
then  set,  the  plates  for  the  outer  rtnp  being  as- 
sembled in  advance.  This  outfit  is  made  in  sizes 
from  about  13,000  gallons  to  90,000  gallons,  cost- 
ing, with  heating  coils  and  pipe  complete,  also 
with  asphalt  pump  and  25  h.  p.  boiler,  from  SI,  100 
to  $3,000,  exclusive  of  labor  in  setting  up.  This 
will  run  from  20  cents  per  gallon,  for  the  smaller 
sizes,  to  t)  cents  per  gallon  lor  the  larger  sizes. 
The  tank  is  shipped  knocked  down  in  five  sections 
and  can  be  moved  from  one  job  to  another  by 
unbolting  the  shell  sheets  and  packing  together. 
The  design  is  by  Waller  E.  Mills  of  Chattanooga, 
Tenn.,  who  furnished  the  descriptive  matter  for 
this  design. 

Other  styles  of  tanks  include  the  underground 
concrete  tank,  with  floors  3  inches  to  4  inches  in 
thickness  and  walls  about  5  inches  in  thickness. 
Great  care  must  be  exercised  to  have  these  tanks 
waterproof,  as  endless  trouble  will  result  if  water 
is  allowed  to  penetrate.  This  can  generally  be 
secured  by  the  use  of  asphalt  waterproofing  paper, 
or  by  the  use  of  some  of  the  moistproof  com- 
pounds mixed  with  the  concrete.  In  many  cases 
it  has  been  found  economical  to  place  the  heating 
chamber  at  one  end  of  the  tank,  with  openings 
in  the  bottom  of  the  partition  to  allow  the  asphalt 
from  the  storage  to  flow  into  the  heating  chamber. 
In  this  way  the  difference  in  temperature  is  main- 
tained. The  storage  tank  is  equipped  with  a  lim- 
ited number  of  heater  pipes,  estimated  as  one 
square  foot  of  heating  surface  to  every  100  gallons 
of  material.  The  heating  chamber  should  be  pro- 
vided with  one  square  foot  of  heating  surface  to 
every  20  gallons  of  material. 

In  some  localities,  and  particularly  where  re- 
fineries are  situated  close  to  the  larger  cities,  it  is 
possible  to  deliver  heated  asphalt  to  contractors' 
plants  or  to  municipal  plants  by  means  of  bulk 
barge.  Some  producing  companies  operate  barges 


equipped  with  steam  coils  and  having  capacities 
approximating  55,000  gallons.  The  asphalt  is 
loaded  into  the  barge  directly  from  the  stills  or 
from  storage  tanks ;  it  is  then  conveyed  to  the 
asphalt  plant,  the  heat  being  maintained  in  the 
barge  while  the  asphalt  is  being  transported. 

The  city  of  New  York  takes  a  large  part  of  the 
asphalt  supply  for  its  municipal  plants  in  this 
way.  Barges  make  deliveries  from  the  refineries 
located  on  the  Jersey  shore  to  plants  both  in 
Brooklyn  and  New  York' City.  This,  of  course, 
is  only  feasible  where  plants  have  considerable 
storage  and  there  are  facilities  for  loading  and  un- 
loading barges  and  depth  of  water  sufficient  to 
take  a  lighter  and  tug.  The  asphalt,  after  delivery 
to  the  asphalt  plant,  is  pumped  to  storage  tanks 
and  from  there  is  loaded  to  heating  kettles  and 
then  to  the  mixing  boxes;  compressed  air  being 
generally  used  to  transfer  the  asphalt  from  one 
point  to  another. 


Proposed  (Qualifications  and  Duties  of 
County  Surveyors  in  Montana 

The  Montana  Assembly  of  the  American  As- 
sociation of  Engineers  has  printed  a  bill  defining 
the  duties  and  qualifications  of  county  surveyors. 
It  prescribes  that  the  county  surveyor  shall  be  a 
professional  engineer,  not  less  than  twenty-four 
years  of  age,  who  shall  either  be  a  graduate  of  a 
recognized  college  with  at  least  two  years'  prac- 
tical engineering  experience  or  an  engineer  with 
seven  years'  experience,  of  which  three  shall  have 
been  in  responsible  charge  of  work.  The  chief 
deputy,  authorized  for  counties  of  the  first  and  sec- 
ond class,  must  have  the  same  qualifications  as 
the  county  surveyor.  All  other  deputies  shall  be 
graduates  or  else  shall  have  had  five  years'  ex- 
perience. 

In  addition  to  keeping  suitable  plat  books,  orig- 
inal drawings,  etc..  etc..  the  duties  of  the  county 
surveyor  are  defined  as  follows: 
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"The  county  surveyor  shall  be  ex-ofticio  high- 
way engineer  for  the  county  in  which  he  resides, 
and  shall  work  under  the  direction  of  the  board  of 
county  commissioners,  and  under  their  direction 
he  shall  have  charge  and  supervision  of  all  high- 
May  construction  and  maintenance  in  his  county ; 
make  all  surveys;  establish  all  grades;  prepare  all 
plans,  specifications  and  estimates ;  approve  all 
claims  against  the  county  for  road  and  bridge 
construction  and  maintenance  before  the  same  is 
passed  on  and  allowed  by  the  board  of  county- 
commissioners  ;  purchase,  subject  to  the  approval 
of  the  board  of  county  commissioners,  all  neces- 
sary machinery  and  supplies  for  road  and  bridge 
construction  and  maintenance:  keep  accurate  cost 
data  :  shall  discharge  any  delinquent  or  inefficient 
road  oversee^  or  other  person  employed  upon  the 
roads  or  bridges  within  the  county  ;  from  time  to 
time  make  progress  reports  and  estimates  of  all 
work  and  such  other  facts  in  relation  thereto  as 
may  be  required  by  the  board  of  county  com- 
missioners." 

Another  bill  on  compensation  allows  a  salary 
of  $3,600  per  annum  for  count)  surveyors  of 
first  and  second  class  counties  and  $3,000  per 
annum  for  surveyors  of  other  counties.  Chief 
deputies  will  receive  $3,000  per  annum  and  all 
other  deputies  a  minimum  of  S200  a  month. 

Annual  Report  of  Bureau 
of  Public  Roads 

In  this,  Thomas  H.  MacDonald  discusses 
the  unfavorable  conditions  of  1920,  reviews 
the  work  done  and  gives  the  present  state 
of  the  Federal-aid  fund. 


Thomas  H.  MacDonald,  chief  of  the  Bureau  of 
Public  Roads,  has  just  made  public  his  report  for 
the  year  ending  June  30,  but  which  contains  cer- 
tain figures  brought  up  to  October  1.  Reference 
is  made  first  to  the  effect  of  railroad  congestion, 
strikes  and  labor  and  material  shortages  in  inter- 
fering with  highway  work  last  year — facts  which 
have  impressed  themselves  only  too  emphatically 
on  the  minds  of  all  those  concerned  in  highway 
construction.  Continuing  to  the  matter  of  defi- 
nite cost  figures,  Mr.  MacDonald  says: 

"Sand,  gravel,  stone  and  cement,  materials 
commonly  used  in  road  work,  increased  in  price 
between  1917  and  1920  by  from  50  to  100  per  cent. 
Naturally,  these  increases  in  the  costs  of  the  es- 
sentials of  construction  have  been  reflected  in  the 
prices  paid  to  contractors  for  road  work.  A  com- 
parison of  the  costs  of  several  of  the  common 
types  of  roadway  in  the  fiscal  years  I'M"  and 
1920,  shows  an  average  increase  in  the  cost  of 
earth  roads  from  $2,160  to  $4,100  per  mile:  sand- 
clay  roads  which  in  1917  cost  $2,41)0  per  mile  on 
the  average,  this  year  have  cost  $4,683.  Gravel 


roads  have  increased  from  $4,535  to  $7,250  per 
mile;  concrete  from  a  cost  of  $21,165  to  upwards 
of  $40,000  per  mile ;  and  a  brick  road  which  now 
costs  $55,000  per  mile  could  have  been  built  in 
1917  for  $33,000. 

"In  view  of  the  fact  that  the  funds  available  for 
road  construction  are  largely  limited  by  statute  or 
by  the  returns  from  taxation,  and  on  account  of 
the  high  prices  prevailing,  a  majority  of  the 
states  this  year  have  deliberately  withheld  work, 
the  plans  for  which  have  been  completed,  until 
such  time  as  they  could  obtain  a  greater  return 
upon  the  expenditure. 

"No  small  part  of  the  reason  for  the  high  con- 
tract prices  is  attributable  to  the  uncertainty  of 
rail  deliveries  of  material.  Contractors  who  have 
been  induced  to  enter  the  highway  field  in  larger 
numbers  than  ever  before,  and  who  have  invested 
large  capital  in  plant  and  equipment  designed  to 
expedite  construction,  have  lost  heavily  by  reason 
of  the  failure  of  the  railroads  to  make  deliveries 
of  material  in  accordance  with  anticipated  sched- 
ules; and  they  have  advanced  their  prices  on  sub- 
sequent contracts  in  the  attempt  to  recoup  their 
previous  losses  and  to  provide  against  similar  con- 
tingencies in  the  future. 

"Reports  received  from  the  district  engineers  of 
the  bureau  at  the  end  of  the  fiscal  year  show  that 
as  against  141  Federal-aid  projects  which  were 
regularly  receiving  shipments  of  sand  ordered, 
there  were  68  projects  which  were  seriously  han- 
dicapped by  delay  in  the  receipt  of  this  material. 
As  compared  with  128  projects  which  were  re- 
ceiving orders  of  gravel  regularly,  there  were  108 
which  were  held  up  by  failure  to  receive  it  ac- 
cording to  schedule;  and  though  167  projects 
were  getting  prompt  deliveries  of  cement,  there 
were  172  which  were  delayed  by  the  inability  to 
get  shipments  of  this  Important  material  on  time. 

"In  the  spring  of  1919  many  thousands  of  open- 
top  cars  stood  idle.  As  the  season  advanced,  how- 
ever, and  highway  work  got  under  way  car  short- 
ages developed  here  and  there  almost  continuous- 
ly, and  several  times  during  the  season  this  con- 
dition was  general.  Road  work  was  very  seriously 
hampered,  and  many  projects  which  could  easily 
have  been  completed  had  materials  been  available 
were  carried  over  to  the  1920  construction  season 
solely  because  of  the  delays  incident  to  inadequate 
rail  transportation  service.  In  our  endeavor  to 
secure  the  maximum  service  from  the  available 
equipment,  and  to  continue  as  much  construction 
work  under  way  as  possible,  close  contact  has 
been  maintained  with  the  Public  Service  Division 
and  Car  Service  Section  of  the  United  States 
Railroad  Administration.  Much  has  been  accom- 
plished through  this  co-operation. 

"With  a  view  to  making  use  of  the  open-top 
cars  which  ordinarily  stand  idle  during  the  early 
spring  months,  the  state  highway  departments 
were  advised  to  let  construction  contracts  early, 
and  contractors  were  urged  to  make  early  ship- 
ments, storing  the  materials  for  future  use.  This 
effort  undoubtedly  contributed  to  the  fact  that  in 
the  spring  of  1920  there  was  little  if  any  surplus  of 
open-K»p  car  equipment,  whereas  in  the  spring  of 
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1919  upwards  of  250.000  open-top  cars  stood  idle 
for  a  number  of  weeks. 

"With  the  return  of  the  railroads  to  private  con- 
trol co-operative  relations  were  established  with 
the  Interstate  Commerce  Commission  and  the  Car 
Service  Division  of  the  American  Railroad  Asso- 
ciation, in  order  to  continue  the  work  which  had 
been  carried  on  with  the  Railroad  Administration. 
Everything  possible  has  been  done  to  assist  the 
state  highway  departments  in  meeting  their  rail 
transportation  difficulties.  It  is  apparent  that  for 
several  years  the  transportation  of  road  building 
materials  is  going  to  be  the  limiting  factor  in  our 
highway  improvement  program.  It  is  imperative 
that  the  maximum  possible  service  be  secured  from 
the  available  equipment.  To  accomplish  this  re- 
sult the  co-operation  of  the  shipper,  the  contrac- 
tor, the  state  highway  departments,  the  Interstate 
Commerce  Commission,  the  railroads  and  this  bu- 
reau is  necessary.  The  bureau  is  shaping  its  or- 
ganization so  that  it  will  be  possible  in  the  future 
to  render  greater  service  in  this  connection  than  it 
has  been  able  to  in  the  past." 

Jn  discussing  federal  aid,  he  states  that  at  the 
end  of  the  fiscal  vear  there  remained  unallotted 
$59,911,826;  but  considerable  of  the  $109,838,174 
apportioned  has  not  yet  been  paid  out  for  actual 
construction.  During  the  year  the  amount  of  fed- 
eral aid  allotted  to  work  which  had  been  com- 
pleted during  the  year  was  $35,436,336.  These  fig- 
ures do  not  represent  actual  vouchers  paid,  but 
are  compiled  from  reports  of  the  district  engineers 
on  completed  work  and  represent  the  value  of  the 
finished  work  more  accurately  than  would  the  sum 
of  the  vouchers  paid.  The  total  cost  of  the  work 
completed  during  the  year,  including  the  amount 
paid  by  the  states,  was  approximately  $80,000,- 
000.  Mr.  MacDonald  expects  that  this  sum  will  be 
greatly  exceeded  next  year.  He  compares  the  high- 
way construction  with  federal  aid  with  the  work 
of  constructing  the  Panama  Canal,  showing  that 
the  average  of  expenditure  on  the  canal  was  $37,- 
000,000  a  year,  or  considerably  less  than  half  of 
the  actual  expenditure  on  federal  aid  roads. 

"In  order  to  provide  a  more  rational  basis  for 
co-ordinated  work  on  the  part  of  the  states,  the 
bureau,  in  conference  with  the  advisory  commit- 
tee of  state  highway  officials,  has  initiated  plans 
for  a  nation-wide  survey  of  the  roads  of  the  coun- 
try, and  a  classification  of  all  highways  in  respect 
to  their  importance  and  character  of  service.  The 
survey  when  completed  will  doubtless  furnish  Un- 
necessary data  for  the  establishment  of  a  classified 
system  of  highway-,  similar  to  the  French  sys 
tern." 

Figures  which  he  presents  show  that  the  bulk  or 
the  money  spent  on  federal  aid  roads  is  being  ex 
pended  for  roads  of  what  he  terms  the  high  and 
intermediate  types,  60  per  cent  for  the  former  and 
9  per  cent  for  the  latter,  only  about  oik-  quarter  of 
the  money  allotted  having  gone  for  roads  of  the 
lower  type.  He  classifies  as  high  type  road  bitu- 
minous concrete,  concrete,  brick,  and  sheet  as- 
phalt: as  intermediate  he  classifies  water-bound 
macadam  with  or  without  surface  treatment,  bitu- 
minous macadam  and  rock  asphalt:  and  under  the 
low  type  he  classifies  earth,  sand  clay,  shell,  and 


gravel  with  or  without  surface  treatment.  Al- 
though the  greater  part  of  the  money  is  spent  for 
the  roads  of  the  high  type,  in  point  of  mileage  the 
roads  of  the  low  type  constitute  60  per  cent,  the 
intermediate  7  per  cent  and  the  high  type  24  per 
cent. 

A  tabulation  is  given  of  the  projects  for  which 
plans,  specifications  and  estimates  have  been  ap- 
proved for  federal  aid  up  to  date.  These  show 
that  of  the  5.457.4  miles  of  pavements  of  a  class 
better  than  water-bound  macadam,  1,406.7  arc  bi- 
tuminous, 3,308.3  are  concrete  and  351.1  are  brick. 
In  total  mileage,  gravel  leads  with  5,583  miles, 
earth  is  second  with  3,701  miles  and  concrete  is 
third  with  2,534  miles. 

Mr.  MacDonald  states  that  up  to  October  1, 
1020.  the  total  value  of  road  building  equipment 
and  supplies  turned  over  to  the  state*  highway  de- 
partments from  the  surplus  war  materials  approxi- 
mated $100,000,000;  24,669  motor  vehicles  have 
been  allotted,  of  which  22,719  had  been  delivered 
by  October  1  of  this  year.  A  number  of*unserv  ice- 
ablc  motor  vehicles  were  accepted  by  certain 
states  with  the  idea  that  their  parts  could  be  used 
m  the  reconstruction  and  maintenance  of  other 
motor  vehicles  received  from  the  army  and  that 
they  would  not  be  counted  in  tjie  total  allotment 
to  the  state.  It  is  expected  that  considerable  ad- 
ditional material  will  be  made  available  as  soon  as 
a  final  decision  has  been  reached  relative  to  the 
abandonment  of  some  of  the  larger  camps  and 
cantonments  by  the  army. 

Reference  is  made  to  the  tests  of  road  materials, 
investigation  of  impact,  drainage,  etc..  which  are 
being  made  by  the  bureau  and  which  have  been 
described  at  greater  or  less  length  in  Punt.tc 
Wokks  during  the  past  few  months.  Investiga- 
tions are  also  being  made  of  the  process  of  re- 
fining crude  petroleums,  exposure  tests  of  road 
oils  and  asphalts  to  study  the  effect  of  weather 
and  atmospheric  exposure,  investigation  of  the  ef- 
fect of  so-called  white  and  black  alkalis  from  New- 
Mexico  on  asphaltic  cements,  investigation  rela- 
tive to  the  new  penetration  needle,  and  study  of 
density  and  voids  in  bituminized  aggregates. 


Pennsylvania's  Highway  Work  in  1920 

The  State  Highway  Department  of  Pennsylva- 
nia during  the  1620  construction  season  built  ap- 
proximately 410  miles  of  concrete  roadway  18 
feet  wide.  This  is  believed  by  ihe  department  to 
be  the  world's  record  for  one  season's  construc- 
tion of  this  type  of  road.  (  Illinois  apparcntly 
makes  the  closest  approach  to  this  record  in  its 
1620  construction,  having  put  down  approximately 
339  miles  of  concrete  this  season.)  About  350 
miles  of  concrete  construction  under  contract  will 
go  over  to  next  year  and  it  is  proposed  to  award 
contracts  for  an  additional  350  miles  of  concrete 
roadway  early  in  1921. 

The  maintenance  department  has  this  season 
entirely  resurfaced  377  miles  of  macadam  high- 
way and  surface-treated  1.580  miles.  In  all,  the 
maintenance  forces  of  the  department  maintained 
0,503  miles  of  roadway,  of  which  403  miles  were 
in  boroughs  and  state-aid  roads. 
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A  Well  Co-ortl i natetl  Construe! ion  Job 

The  work  on  the  sub-structure  of  the  New  York 
County  Court  House,  described  in  this  issue,  is 
interesting  because  of  its  magnitude,  the  installa- 
tion of  a  large  amount  of  high-class  equipment, 
the  um'  of  power  plant  superseding  a  large  propor- 
tion of  hand  work,  and  the  co-ordination  of  meth- 
ods, apparatus  and  schedule  so  as  to  conduct  dif- 
ferent classes  of  operation  simultaneously  in  a  re- 
stricted area  with  a  high  degree  of  efficiency  and 
without  confusion,  delay  or  interference. 

The  excavation  and  removal  of  a  large  yardage 
of  miscellaneous  material  was  rapidly  accom- 
plished by  a  liberal  steam  shovel  equipment  served 
by  a  large  fleet  of  automobile  trucks  that,  on  ac- 
count of  the  well-planned  arrangement  of  cuts  and 
sequence  of  operations,  were  able  to  keep  the 
shovels  almost  continuously  at  work  without  the 
delays  and  interference  often  encountered  in  an 
attempt  to  serve  steam  shovels  by  a  succession  of 
separate  vehicles. 

An  extraordinarily  large  amount  of  ground  wa- 


ter was  controlled  by  an  ample  pumping  plant 
and  a  progressive  system  of  drainage  that  sufficed 
to  keep  the  excavation  dry  and  solidified  the  bot- 
tom of  the  pit  to  a  satisfactory  degree  during  the 
process  of  excavation,  besides  providing  a  system 
that  sufficed  for  the  continued  drainage  of  the  pit 
while  the  remainder  of  the  sub-structure  work  was 
being  executed. 

1'efore  the  excavating  plant  was  completely 
withdrawn  from  any  portion  of  the  pit,  concreting 
was  commenced  and  was  soon  extended  to  differ- 
ent parts  of  the  area  while  a  considerable  amount 
of  heavy  shovel  and  trucking  work  was  in  prog- 
toss  and  was  successfully  carried  out  without  ma- 
terially restricting  either  of  the  operations,  each  of 
which  under  ordinary  circumstances  might  nat- 
urally occupy  all  of  the  space  to  the  exclusion  of 
the  other. 

A  high  degree  of  efficiency  was  attained  in  de- 
livering, storing  and  handling  aggregate  and  mix- 
ing and  hoisting  concrete  to  a  point  outside  the 
excavation  and  then  delivering  it  through  an  over- 
head system  to  a  duplex  revolving  spouting  ap- 
paratus at  an  elevation  giving  clearance  below  it 
lor  all  excavating  and  other  construction  appa- 
ratus while  it  freely  commanded  all  parts  of  the 
work. 

In  thi>  way  the  different  operations  were  con- 
tinued, simultaneous  and  independent  of  each 
other,  and  were  carried  on  with  standard  plant 
and  equipment,  selected,  combined  and  installed 
so  as  to  secure  a  high  degree  of  speed,  simplicity 
and  economy  of  operation  and  have  a  high  salvage 
value  when 'the  w  ork  has  been  completed. 


Our  Service  to  Engineers 

The  existence  of  Public  Works  is  justified  sole- 
ly by  the  service  that  it  renders  to  its  readers. 
Its  policy  and  purpose  arc  to  give  to  its  subscrib- 
ers all  information  regarding  public  work  of  which 
they  may  be  in  need  and  to  do  such  work  with 
ever-increasing  efficiency. 

In  the  special  field  covering  the  promotion,  de- 
sign, construction,  maintenance  and  operation  of 
engineering  work  for  the  public  and  by  the  public, 
I'l  Hi.ic  Works  is  co-ordinated  with  the  interests  of 
the  engineers  who  create  and  execute  the  design. 
To  them  it  gives  the  most  abundant  measure  of 
services  in  many  directions,  some  of  which  we 
believe  are  unequaled  by  any  other  publication. 

For  the  purpose  of  making  this  institution  of 
more  value  to  the  readers  of  our  periodical,  they 
are  invited  to  ask  questions  concerning  work  of 
all  sorts  that  may  be  unfamiliar  to  them.  The 
wide  experience  of  the  editors,  their  large  acquain- 
tance and  cordial  relations  with  experts  and  spe- 
cialists in  all  kinds  of  construction,  enable  them 
to  secure  such  information  more  easily  and 
promptly  than  the  distant  correspondents  could 
get  it  for  themselves.  The  information  is  for- 
warded to  them  as  quickly  as  it  can  be  prepared 
and  afterwards,  if  it  is  of  sufficient  general  in- 
terest, it  is  published  under  the  heading  of  "Con- 
struction Questions  Answered."  The  value  of  this 
service  is  indicated  by  the  appreciative  letter 
printed  in  this  issue. 
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Sewer  Tunneling  Information 

A  city  engineer  who  plans  to  drive  a  sewer 
tunnel  this  winter,  a  class  of  work  unfamiliar  to 
him,  recently  inquired  of  Public  Works  concern- 
ing the  methods,  equipment  and  progress  of  such 
operations.  The  editor  advised  him  promptly  con- 
cerning the  general  facts,  and  after  a  conference 
with  experts  especially  familiar  with  this  class  of 
work  wrote  him  in  greater  detail  concerning  it. 

Answering  this  inquiry  was  a  pari  of  the  service 
that  Pt.'iii.ic  W'ukks  is  privileged  to  give  willingly 
and  freely  to  all  its  friends.  As  there  are  many 
other  engineers  and  contractors  who  may  have 
similar  work  to  do  without  previous  experience, 
the  complete  correspondence  with  the  city  engi- 
neer was  published  in  the  "Construction  Oues- 
tions  Answered"  department  of  December  11,  on 
page  558.  That  the  information  w  as  welcome  ami 
helpful  to  the  inquirer  is  evident  from  his  appre- 
ciative letter  herew  ith ; 

Editor  t'l  ist.ii  W'.iKtv-. 
Dear  Sir  ; 

I  am  in  receipt  of  your  valuahle  Utter  dated  December 
1  i  '  di.i ining  data  which  is  of  much  value  to  mc  at  the 
procnt  time  o >iicerning  the  driving  of  a  sewer  tunnel  and 
sinking  ..f  shaft*  in  oe.r  city,  which  wmk  will  he  done  this 
winter.  I  read  your  letter  with  much  interest  and  I  wish 
to  s,y  thu;  |  did  not  expect  Mich  a  lengthy  letter,  Roing 
into  every  phase  and  covering  every  detail  of  the  work, 
which  certainly  required  much  time  on  your  part;  therefor 
I  am  iwleli'cd  to  you  for  some  returns  and  will  send  a 
memorandum  of  tin-  proKres-  of  the  work  and  also  the 
oot  in  detail,  which  will  he  of  value  to  \ou. 

1  wi-h  to  tltauk  >o,i  for  the  interest  you  have  taken  ill 
this  matter, 

Your*  respectfully. 

C'lTV  KnoINU.K. 


Highway  Kngineering  Instruction  in 

Philadelphia 

The  ci\'il  engineering  department  of  the  I'ni- 
veisity  of  Pennsylvania  has  arranged  lor  a  brief 
course  in  highway  engineering  to  he  given  from 
January  24  to  February  11,  P>21.  The  first  two 
weeks  of  the  course  will  be  devoted  to  intensive 
instruction  in  highway  engineering,  a  study  of 
engineering  materials,  the  design  and  construction 
of  highway  structures  and  the  testing  of  materials 
used  in  road  construction.  The  third  week  of  the 
course  will  be  devoted  to  a  highway  engineering 
conference,  at  which  papers  will  be  read  by  emi- 
nent specialists  on  all  the  phases  of  the  design  and 
construction  of  roads.  The  object  of  this  course 
is  to  make  it  possible  for  more  men  to  train  them- 
se)ve>  for  highway  engineering  work.  With  near- 
ly $1,(XK).000.000  now  available  for  highway  con- 
struction under  the  control  of  engineers,  there  will 
be  a  necessity  for  a  very  large  number  of  men 
especially  trained  in  highway  engineering.  At 
present  there  is  a  lack  of  engineers  technically 
trained  in  highway  work  and  there  will  be  excel- 
lent opportunities  in  this  branch  for  men  w  ho  have 
had  some  practical  experience  in  highway  con- 
struction and  who.  in  addition,  have  had  training 
in  the  elements  of  road  engineering  and  testing 
and  inspecting  of  materials  used  in  the  construc- 
tion of  roads. 
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A  conference  will  be  held  under  the  auspices  of 
civil  engineering  department  of  this  university,  oi 
which  the  professor  in  charge  is  Milo  S.  Ketchum. 
on  February  14  to  19,  1921,  at  which  officials  of 
the  highway  departments  of  Pennsylvania,  Dela- 
ware, Xew  Jersey  and  Maryland  and  of  the  Bu- 
reau of  Surveys  will  be  present.  Among  the  rep 
resentatives  of  the  Pennsylvania  State  Highway 
Department  who  will  address  the  conference  are 
George  H.  Biles,  assistant  state  highway  commis- 
sioner: YY.  K.  Wolfmger.  assistant  construction 
engineer;  A.  H.  Saucrhrun.  construction* supcrin^ 
U  ndent ;  H.  S.  Mattimore,  engineer  of  tests,  and 
K.  H.  Hilts,  principal  assistant  to  the  chief  en- 
gineer. 

There  is  an  advisory  committee,  composed  of 
t'ol.  W.  D.  I  hler,  chief  engineer  of  the  Pennsyl- 
vania State  Highway  Department:  Charles  M. 
I  phani,  of  the  Delaware  Highway  Department: 
John  M.  Mackall.  Maryland  State  Roads  Com- 
mission: T.  I.  Wasscr.  Xew  Jersey  Highwav 
Commission,  and  George  S.  Wchs.-r.  chief  oi 
tie  Korean  of  Mirveys  of  Philadelphia 


Contractors  Ask  Reimbursement  For 

Increased  Freight 

The  Contractors'  Association  of  Xew  Jersey  has 
asked  the  State  Highway  torn  mission  to  reim- 
burse the  contractors  doing  work  for  that  coin- 
mission  for  increased  freight  rates  imposed  upon 
thc-o  bv  the  new  tariff  schedule.  Attorney-Gen- 
eral Met.  ran  ha-  given  his  opinion  that  it  is  w  ithin 
the  power  of  the  commission  to  provide  for  such 
reimbursements,  but  the  commission  decided  that 
the  question  was  one  which  properly  should  be- 
left  to  the  legislature,  and  made  no  decision  in 
the  matter. 


New  Water  Work*  For  Bloomingtou 

1  he  City  C  ouncil  of  Bloontiugton,  Ind..  has  de- 
cided to  construct  a  new  water  works  system  for 
that  citv,  the  estimated  cost  of  which  will  be  be- 
tween S50O.O0O  and  $750,000.  For  several  years 
there  has  been  overhanging  the  city  the  serious 
danger  of  a  water  shortage.  The  plant  has  been 
increased  in  size  at  four  different  times,  but  the 
reservoirs  from  which  the  supply  is  drawn  suf- 
fered serious  leaks  because  of  the  geological  for- 
mation. 

It  is  proposed  to  abandon  this  system  and  build 
a  dam  and  impounding  reservoir  across  the  valley 
of  Griffy  creek,  three  miles  north  of  the  city  .  This 
source  had  been  discussed  for  a  number  of  years 
and  has  been  approved  by  a  well-known  engineer- 
ing firm,  but  the  city  proposes  to  have  it  re- 
ported upon  by  another  engineering  expert  before 
definitely  deciding  upon  the  final  plans 


Point  Pleasant  Buys  \\  ater  Work 

The  Public  L'tilities  Commission  of  Xew  Jersey 
has  approved  the  sale  of  the  Point  Pleasant  water 
works  to  Point  Pleasant  for  $125,000.  this  price 
excepting  book  accounts  and  stock  on  hand. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  tin  e  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  bv  ro.rpetent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  other*,  who  have  solved  similar  problems 
differently  will  send  us  (heir  solutions  for  publication  also;  or  describe  new 
"wrinkles."    If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Sheeting  Sewer 
Trenches* 


Driving  and  pulling  sheet  piles.  Use 
of  air  hammers,  water  jets,  hand  levers, 
gantries  and  derricks.  Strengthening 
and  splicing. 


Ordinarily  large  job*  of  sheet  pile  driving  arc- 
done  with  small  special  air  or  -team  hammers  de- 
signed for  the  purpose,  that  are  provided  with 
jaws  to  engage  the  top  of  the  pile  and  have  a 
shelf  or  step  at  the  lower  end  tor  the  operator  to 
statu!  on,  adding  his  weight  to  the  driving  effect 
of  the  hammer.  The  hammer  strikes  light  blows 
with  great  rapidity  and  drives  the  pile  steadily 
without  injuring  it,  while  heavy  blows  might  dis- 
turb the  pile  and  still  not  cause  satisfactory  pene- 
tration VVhCK  the  regular  sheet  pile  hammers 
are  not  available,  rock  drills  can  often  be  easily 
modified  to  serve  the  same  purpose. 

If  the  piles  are  very  long  or  very  thick  and 
heavy,  air  or  drop  hammers  are  used  in  which 
the  hammers  are  much  heavier  and  require  the  use 
of  a  derrick,  traveler  or  some  other  type  of  hoist- 
ing and  handling  apparatus,  to  shift  the  hammer 
from  pile  to  pile.  The  smaller  sizes  of  the  air 
hammers  can  be  handled  readily  by  one  or  two 
men.  Drop  hammers  drive  much  more  slowly 
than  air  hammers,  except  in  very  hard  ground, 
are  more  likely  to  batter  or  bend  the  piles  and 
require  heavy  leads  that  have  to  be  supported  by 
some  kind  of  a  tower  or  traveler,  which  are  un- 
necessary for  steam  or  air  hammers.  The  use  of 
a  water  jet,  even  under  city  pressure  only,  greatly 
facilitates  driving  in  many  kinds  of  soil,  especially 
in  sand,  but  is  useless  in  clay. 

In  the  reconstruction  of  the  Greene  Avenue 
sewer,  Brooklyn,  a  trench  25  feet  deep  in  dry 
sand  was  sheeted  with  2  x  10-inch  square-edge 
wooden  sheet  piles  assembled  in  successive 
groups  of  ten  or  fifteen  units  set  in  trenches  about 
18  inches  wide  and  2  feet  deep  cut  through  the 
pavement  on  each  side  of  the  sewer.  No  outside 
rangers  were  used,  but  the  inside  rangers  of  the 
upper  tier  were  framed  together  with  cross  braces 

M'art  I.  Woo,!  and  »tcH  *h«r  |nlr*.  driven  by  hand  anil  bracing. 
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find  laid  in  the  bottom  of  the  trenches  with  just 
ctetTincc  enough  on  their  outer  faces  to  receive 
the  sheet  piles  between  them  and  the  cut  edges 
of  the  pavement.  The  sheet  piles  were  driven  by 
a  .\K  Kiernan-Terry  air  hammer  operated  at  first 
h<  n  cn  working  on  scaffolds  about  7  or  8  feet 
high  on  each  side  of  the  trench.  The  piles  were 
driven  simultaneous  with  the  excavation  of  the 
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trench,  the  bottoms  of  the  piles  always  penetrat- 
ing a  foot  or  two  below  the  bottom  of  the  trench. 

The  large  twin  sewer  on  Ocean  avenue  was 
built  in  a  trench  excavated  to  a  depth  of  14  feet 
in  sandy  soil  with  ground  water  5  feet  below  the 
surface.  I  his  trench  was  sheeted  with  2  x  10-inch 
planks  16  feet  long  spaced  1  inch  apart  in  the 
clear  to  permit  free  drainage  of  the  ground  water 
to  channels  left  in  the  bottom  of  the  trench  on 
each  side  of  the  sewer,  which  conducted  the  heavy 
flow  to  the  sump  and  kepi  the  bottom  dry  enough 
to  work  on  and  support  the  construction.  The 
sheet-pile  units  were  assembled  against  the  ver- 
tical face  of  the  trench  after  the  latter  had  been 
excavated  2  or  i  feet  deep  and  single  lines  of 
rangers  had  been  laid  in  the  bottom  and  braced 
across  the  excavation  to  the  rangers  on  the  oppo- 
site side.  The  pitci  were  driven  a  foot  or  two  at 
a  time  by  an  air  hammer  working  from  end  it- 
end  of  a  group,  as  the  excavation  progressed  ad- 
jacent to  them.  The  air  hammer  was  assisted  by 
a  1  .-inch  jet  of  water  under  city  pressure  of  oO 
or  70  potin  !s.  Excavation  was  made  partly  by 
Inn  1  at  the  beginning,  but  chiefly  by  clam-shell 
buckets  operated  by  a  traveling  derrick.  In  this 
case  and  in  the  Greene  Avenue  sewer  it  would 
probably  base  been  possible  to  drive  the  piles  by 
hand  with  heavy  mauls,  but  the  work  would  have 
brrn  slower  and  more  costly. 
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I1RIVIM,  WIDE.  THIN   PILES  WITH   A  LEVEJt 

A  very  convenient  and  expeditious  method  of 
driving  by  hand  piles  penetrating  5  to  10  feet  in 
sand  was  used  for  a  job  in  Brooklyn  where  the 
le\er  was  fulcrumed  on  top  of  the  unit  to  be 
driven.  The  short  arm  of  the  lever  was  provided 
H  ith  a  sheave  engaging  the  bight  of  a  short  length 
•  if  chain  w  ith  a  hook  at  one  end.  The  chain  could 
be  instantly  fixed  securely  in  any  position  on  the 
sheave  by  means  of  a  pawl  attached  t"  the  lever 
and  engaging  one  of  the  links  of  the  chain. 

The  lever  was  raised  to  depress  the  sheave  and 
i>ermit  the  hook  to  engage  the  ranger,  securely 

braced  in  posi- 
tion. Depressing 
the  long  arm  of 
the  lever  forced 
the  pile  down 
several  inches 
every  stroke,  the 
chain  was  quick- 
ly shortened  and 
the  operation 
was  rapidly  re- 
peated until  the 
pile  was  driven 
to  the  required 
penetration  b  y 
the  use  of  this 
UR1VIKIS  WIDE  STEEL  SHEET  PILES  |*v*r  combined 
WITH   HAND   LBV  EM   ASH  .u.i,  c 

wvter  if.t  with  the  use  of  a 

hydraulic  jet  op- 
crated  at  the  foot  of  the  pile.  By  this  meth- 
od slip-joint  piles  up  to  20  inches  wide  were  driven 
at  the  rate  of  1,000  square  feet  per  day  by  two 
men  operating  the  lever  and  one  man  operating 
the  hydraulic  jet  at  about  80  pounds  pressure. 

Obviously,  by  operating  the  lever  on  an  inde- 
pendent fulcrum  placed  on  the  opposite  side  of 
the  pile -web,  the  method  shown  in  the  engraving 
can  be  used  equally  well  for  pulling  the  piles,  the 
water  jet  in  that  case  probably  not  being  required. 

FULLING  MUSS 

Sheet  piles  that  have  only  been  driven  to  a 
moderate  penetration  in  ordinary  soil  can  gen- 
erally be  pulled  by  lever  or  tackle  in  less  than 
One-half  the  time  required  for  driving  them.  If 
they  have  been  installed  by  the  aid  of  a  derrick, 
gantry  or  other  traveler,  a  tackle  suspended  from 
the  latter  may  be  advantageously  attached  to  the 
pile  and  operated  by  hand  or  by  a  hoisting  en- 
gine. A  hole  is  usually  made  through  the  top  of 
the  pile-web  providing  for  a  bolted  connection  to 
the  pulling  aparatus.  If  this  is  not  the  case,  a 
chain,  yoke  or  other  cramping  device  may  gen- 
erally be  slipped  over  the  pile,  and  grip  it  tight 
eimugh  to  hold  when  it  is  subjected  to  an  eccen- 
tric pull  by  the  hoisting  apparatus. 

If  great  difficulty  is  experienced  in  starting  to 
pull  the  pile  it  may  often  be  remedied  by  driving 
the  pile  a  few  inches  deeper  to  destroy  the  ad- 
hesion of  the  ground. 

I'iles  are  frequently  pulled  in  successive  short 
steps  by  means  of  a  long  hand  lever  connected  at 
the  extremity  of  the  short  end  to  the  pile  and 
o;  crated  on  a  fulcrum  close  to  the  pile.  Gener- 
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ally  a  pile  pulls  much  easier  after  it  has  started 
and  although  it  may  take  considerable  force  to 
begin  with,  it  may  afterwards  be  lifted  out  by 
hand  or  be  hauled  out  by  a  single  line  operated 
by  the  windless  or  hoisting  engine.  If  it  starts 
with  great  difficulty  it  may  almost  always  be 
handled  by  a  screwjack  or  hydraulic  jack,  after 
which  other  less  powerful  methods  will  remove  it 
more  rapidly. 

The  manufacturers  of  steel  sheet  piles  have 
made  special  clamps  with  eccentric  compression 
jaws  or  bearings  that  grip  the  pile-web  tighter  the 
stronger  the  pull  on  them.  These  are  seldom 
needed  for  light  or  short  piles  but  are  suggestive 
of  simple  devices  by  which  connections  can  easily 
be  made  to  the  pulling  tackle  when  no  pulling 
holes  arc  provided  in  the  pile-webs. 

STRAIGHTENING  AND  SPLICING 

I  <>r  most  trench  work,  unless  the  driving  is 
very  bad,  wood  sheet  piles  2  inches  thick,  if  pulled, 
can  be  redriven  two  or  three  times,  the  ends  being 
cut  off  a  foot  or  two  if  damaged,  and  the  splined 
joints  on  thicker  piles  repaired  as  necessary; 
tongiu-and-groove  joints  cannot  be  repaired.  In 
city  streets  it  is  sometimes  necessary  to  leave 
them  permanently  in  place  to  minimize  settle- 
ment of  adjacent  ground. 

Under  favorable  conditions,  steel  sheet  piles 
should  endure  ordinary  driving  ten  times  or  more 
with  careful  repairs,  and  if  they  are  driven  in  very 
soft,  free  soil  or  with  driving  bars  that  protect 
the  heads  and  points,  they  should  endure  four 
turns  as  many  drivings.  If  they  are  bent,  they 
can  usually  be  straightened  by  use  of  a  jack,  or 
crow,  or  by  loading  or  by  hot  or  cold  sledging. 
Distorted  interlocks  are  harder  to  repair,  but  may 
sometimes  be  improved  so  as  to  be  usable.  If  the 
lower  ends  are  very  badly  bent  or  battered  by 
boulders  or  other  obstructions  they  will  be  very 


hard  to  pull,  and  if  pulled  may  not  be  worth  re- 
pairing. Sometimes  under  such  circumstances  a 
few  feet  can  be  cut  off  from  either  end  and  one 
piece  saved  and  the  other  scrapped.  Sheet  steel 
piles  can  be  cut  easily  with  a  cold  chisel  or  hack 
saw.  Rolled  sections  need  a  saw  or  oxy-acetylene 
torch;  and  the  torch,  if  available,  is  best,  quick- 
est and  cheapest  for  cutting  all  steel  piles. 

When  the  required  penetration  is  greater  than 
tin-  length  of  the  piles  provided,  the  piles  may  be 
driven  in  successive  tiers  or  they  may  be  spliced 
to  required  length.  For  trenches  carried  down  a 
tew  feet  below  ground-water  level  it  is  sometimes 
convenient  to  sheet  with  wooden  piles  down  to 
water  level  and  below  that  elevation  with  steel 
I  iles  that  arc  stronger,  have  tighter  joints  and  can 
be  much  more  easily  driven  in  advance  of  the  ex- 
cavation. 

Steel  piles  are  Usually  spliced  by  fish  plates  or 
single  or  donble  web  cover  plates  covering  butt 
j- lints,  ami  bolted  on  in  the  field.  Slip  joint  piles 
can  be  cheaply  and  efficiently  spliced  by  wooden 
planks.  When  all  the  piles  are  spliced  it  is  best  to 
locate  the  splices  2  feet  or  more  from  the  middle 
of  the  pile  and  reverse  the  position  in  adjacent 
units  or  otherwise  vary  the  distance  of  successive 
joints  from  the  pile  tops  so  as  to  get  a  staggered 
line  of  joints. 


ITLLl.NQ  STEEL  SHEET  PILES  WITH  TACKLES  SUSPENDED  I'ltOM 
CANTKY  AND  OPERATED  BY  HAND  WINDLASS 


A  Labor  Incident 

We  are  informed  by  a  contractor  doing  work 
in  a  large  city  in  one  of  the  south  Atlantic  states 
that  up  to  a  few  weeks  ago  he  was  paying  ordi- 
nary labor  (and  exceedingly  ordinary,  he  stated) 
$.00  an  hour.  Two  or  three  weeks  ago  he  dis- 
charged all  of  this  labor  and  advertised  in  the 
local  papers  for  labor  at  wages  of  $.25  an  hour. 
Inside  of  a  week  all  of  his  old  gang  except  one 
had  returned  to  work  at  the  lower  wage.  "And 
you  ought  to  see  those  babies  work,"  he  said. 

"If  they  had  worked  as  hard  when  I 
was  paying  them  $.60  an  hour  as 
they  do  now  at  $.25,  I  would  gladly 
have  paid  them  a  dollar  an  hour  had 
they  asked  it." 

Possibly  this  experience  could  not 
have  occurred  in  exactly  this  way  or 
the  reduction  been  made  to  so  great 
an  extent  in  a  northern  city,  but  in- 
dications are  that  conditions  similar 
to  those  that  made  this  reduction 
possible  are  becoming  increasingly 
common  and  influential  in  most  sec- 
tions of  the  country. 

$  100.000.000  More  Federal  Aid 
for  Roads 
A  delegation  of  state  highway 
commissioners  has  urged  Congress 
to  pass  the  McArthur  bill  appropri- 
ating $400,000,000  for  aiding  road 
construction,  now  that  the  original 
$275,000,000  had  all  been  allotted, 
$100,000,000  being  allotted  annually 
for  four  years.  Every  state  except 
Washington  was  represented  in  the 
appeal. 
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Recent  Legal  Decisions 


CITY  ORDINANCE  REQUIRING  LICENSING  OF  ELEVATOR 
OPERATORS  HELD  VALID 

The  California  District  Court  of  Appeals  holds, 
Ex  parte  Stone,  19 J  1'ac.  71,  that  an  ordinance 
(of  the  city  of  Los  Angeles  i  requiring  operators 
of  elevators  to  procure  a  license  from  the  hoard 
of  mechanical  engineers,  does  not  conflict  with  a 
provision  of  the  charier  giving  the  hoard  of  public- 
works  charge  of  ordinances  regulating  the  use 
and  operation  of  mechanical  appliances  in  build- 
ings, since  the  licensing  of  operators  is  not  a 
regulation  of  the  use  and  operation. 


CITY'S  POWER  TO  PROVIDE  FOR  WATERWORKS  SYSTEM 
BY  CONTRACTING  FOR  DAM  AND  LEASING 
SURPLUS  WATER  POWER 

In  1876  the  city  of  Kau  Claire.  Wis.,  being  de- 
sirous to  obtain  water  power  for  municipal  water- 
works, secured  the  passage  of  an  act  empowering 
the  city  to  build  a  dam  not  to  exceed  lb  feet  in 
height  across  t/ie  Chippewa  river.  The  city  made 
a  contract  with  an  improvement  company,  giving 
it  a  lease  of  the  dam  and  surplus  water  power. 
The  company  now  sues  to  restrain  the  city  from 
declaring  a  forfeiture  of  the  lease.  The  Wiscon- 
sin Supreme  Court  holds.  Kau  Claire  Dells  Im- 
provement Co.  v.  Kau  Claire,  179  N.  \\  .  2,  that 
the  main  purpose  of  the  act  of  1K7<>  was  to  pro- 
vide a  waterworks  system  for  the  city,  and  in 
operating  such  a  system  a  city  acts  in  a  proprie- 
tary and  not  in  a  governmental  capacity.  Acting 
in  such  a  capacity,  it  may.  generally  speaking, 
exercise  such  powers  as  a  private  concern  en- 
gaged in  a  like  business  may  exercise  ;  for  in  their 
business  matters  municipal  corporations  are  gov- 
erned by  very  much  the  same  rules  as  private  cor- 
porations. Therefore,  wholly  irrespective  of  di- 
rect legislative  authority,  the  city  could  contract 
to  have  another  build  and  operate  the  dam  for  wa- 
terworks purposes.  Not  having  the  funds  itself, 
it  could  lawfully  contract  with  the  improvement 
company  to  furnish  the  same  and  secure  the  latter 
for  its  reimbursement  by  a  lease  of  the  dam  and 
so  much  of  the  water  power  as  the  city  did  not 
need  for  its  purpose.  It  was  specially  authorized 
to  lease  the  excess  water  power  for  manufacturing 
purposes.  This  provision  of  the  act  was  no  doubt 
induced  by  the  fact  that  such  leasing,  except  as 
an  incident  to  a  municipal  purpose,  is  not  within 
the  scope  of  a  municipality.  So  also  special  pro- 
vision was  made  for  authority  to  lease  such  piers, 
booms  and  other  structures  as  shall  be  sufficient 
for  protecting  and  preserving  the  navigability  of 
the  river.  If  the  dam  was  constructed,  ihese  would 
be  a  necessary  incident  thereto  in  order  to  pre- 
serve the  public  right  of  navigation,  and  sn  spe- 
cial grant  to  transmit  the  discharge  of  such  public 
duties  to  lessees  was  secured.  Therefore.  :l  was 
held  that  no  duties  devolving  upon  the  city  had 
been  unlawfully  delegated  to  the  improvement 
eompanv  and  the  city  had  authority  to  lease  the 
dam.  It  was  also  held  that  provisions  in  the  lower 
court's  decree  enjoining  the  city  from  forfeiting 


the  lease  for  acts  which  it  was  estopped  to  ques- 
tion so  long  as  the  state  did  not  compel  their  dis- 
continuance (the  building  of  a  mill  over  the  lock 
and  dashboards  raising  the  w  ater  above  the  speci- 
fied height)  were  objectionable,  as  permitting  a 
forfeiture  by  the  city  for  past  acts  in  case  the  state 
should  declare  them  unlawful,  and  should  be  modi- 


mtinuance 


tied  to  permit  forfeiture  only  for  the  coimuu. 
of  the  acts  after  they  were  declared  unlawful 


RECOVERY     BY     PEDESTRIAN     iNJUKED     BY  HIDDEN 
DANGER  IN  UNIMPROVED  PART  OF  STREET 

A  catch-basin  which  had  been  excavated  by  a 
city  several  years  before  in  connection  with  a 
proposed  sewerage  system  had  been  covered  over 
with  boards  on  which  earth  had  been  strewn. 
The  catch  basin  was  situated  at  the  side  of  a 
street  at  which  there  was  no  sidewalk,  and  was  3 
or  4  feet  deep  and  some  2  or  3  feet  in  diameter. 
The  boards  had  become  decayed  and  broke  under 
the  weight  of  a  pedestrian,  who  fell  into  the  catch- 
basin,  sustaining  injuries  for  which  she  sued  the 
city.  A  verdict  for  the  plaintiff  was  s^t  aside  by 
the  trial  court.  The  Supreme  Court  of  Appeals 
of  West  Virginia  has  reinstated  the  verdict  and 
rendered  judgment  for  the  plaintiff.  Carr  v.  Citv 
of  McMcchcni,  104  S.  E.  101.  It  is  held  tha> 
while  the  authorities  of  a  municipal  corporation, 
in  the  exercise  of  a  proper  discretion,  may  deter- 
mine not  to  pave  or  improve  the  entire  surface  of 
one  of  the  public  streets,  yet  the  public  have  a 
right  to  use  the  unimproved  part  thereof;  and  if 
such  unimproved  part  is  rendered  dangerous  for 
use  in  the  ordinary  way,  by  secret  or  hidden  perils 
created  therein  by  the  municipality  itself,  one  in- 
jured by  reason  thereof  will  be  entitled  to  recover 
damages  for  such  injuries. 


CONSTRUCTION  OF  COUNTY'S  ORDER  AS  TO  ROAD  WORK 

A  county  court  made  the  following  order:  "It 
appearing  to  the  court  that  all  the  funds  available 
for  the  construction  of  roads  have  been  exhausted, 
it  is  ordered  that  all  work  on  all  the  roads  here- 
tofore contracted  be  suspended,  and  the  various 
engineers  in  the  employ  of  the  cmunty  are  directed 
to  proceed  at  once  to  measure  and  make  up  at 
once  a  final  estimate  on  all  such  roads  except  the 
road  from  Pineville  to  Oceana."  This  notice  was 
served  on  all  road  contractors  doing  work  for  the 
county,  including  the  contractor  for  the  rincville- 
Occana  road.  That  contractor  discontinued  work. 
Subsequently  another  order  was  made  containing 
a  direction  that  he  carry  out  his  contract  and  he 
was  notified  he  would  be  paid  on  completion. 
The  Circuit  Court  of  Appeals,  Fourth  Circuit 
holds.  Winston  v.  Wyoming  County  Court,  266 
led.  080,  that  the  contractor  was  justified  in  dis- 
continuing work  on  the  first  order,  and  that  the 
second  order  was  of  no  effect,  and  he  was  held 
entitled  to  decree  for  the  amount  due  under  the 
contract  ior  the  work  already  done. 
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nee.  21  BNGINKBRBT  CLUB  OK 
kiui.akelphia.    itenlar  i>..  m  •** 

mi. Unit.  Subject:  "Road  C^UfctrUe- 
lion  lor  Heavy  Truck  Traffllc.  Club- 
house. IRIS 

llec.  !I7-J>M.  1— AMERICAN  ASSO- 
CIATION KOI!  THE  ADVANCEMENT 
OK  SCIENCE  Smithsonian  Institute. 
WashmKtoti,  U.  C     Ghicako.  III. 

lire.  ax-31  —  AMERICAN  ECONOMIC 
ASSOCIATION.  Yale  Station.  New 
Haven,  Conn,     Atlantic  City.  N.  J. 

Jan.  I«—  WATER  POWER  LKAGUB 
OK  AMERICA.  First  annual  nvil- 
in«.  Enmneerinii  Societies'  UuUdlng 
New  York  Cltv, 

Jan.  IS  —  I XTE I  (NATIONAL  CU'T 
STONE  CONTRACTORS'  ANU  ol'AR- 
HYMEN'S  ASSOCIATION.  Inc.  An- 
nual  mrctlng.     Congress  Hotel.  Chi- 

vl*k0-  l,L   - 

Jan.    in   —    AMEUICAN  SOCIETY 

CIVIL  ENGINEERS.    New  York  City. 
J...  IKS-ST- -CANADIAN  NATIONAL 

CITY       1'ROOUOTS  ASSOCIATION. 

is  tl)   annual   convention.     Cir:*  -  RK* 

Hotel.  Toronto.   

Jan.  a5-27  —  THE   A  M  E  I!  I  C  A  N 

WOOL  PRESERVERS  ASSOCIATION. 

Place   of    meetlnK    to   be  announced 

later. 

Jan.  25.  2rt.  27— ASSUClATEl)  GEN- 
ERA I.  CONTRACTORS.  Annual  mccl- 
iiiK.  New  Orli-aus.  Secretary's  Otllce. 
Washington.  D.  C-  „   

Jan.  Sl-Frb.  5— NATIONAL  IIRUK 
M  A  N K F  ACTC  R E RS'  A S.SOl *l  ATION 
AN!.  COMMON  HRICK  MAM  HO- 
TIRERS  ASSOCIATION  OF  \M  ER- 
ICA, Joint  meetinit.  Hotel  IN  nns>l- 
vanla.  New  York  City. 

Feb.  1-2— NEW  YORK  STATE  AS- 
SOCIATION OK  nriEDERS.  Conven- 
tion.   Rochester,  N.  Y\ 

Feb.  I,  2.  »— ONTARIO  PRO- 
FESSIONAL MEETING  In  conjunc- 
tion with  the  annual  meetiliu  ot  the 
Etuclneerlng  institute  of  Canada.  To- 

">F*b.  0-12  —  AMERICAN  HO  AD 
IUII.OERS'  ASSOCIATION.  Et«ht- 
eenih  annual  convention,  eleventh 
American  Good  Roads  Congress  and 
twelfth  National  Uood  Roads  Show. 
Cnimeum.  Chicago.  11). 

Mn>  17-10  —  NATIONAL  FIREMEN'S 
ASSOCIATION.  Twent> -third  annual 
convention.    Kort  Wayne,  Ind. 

June  T-tt — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
me  i  linK     San  Fi  ancisco,  GaL 

June — CONFERENCE  OF  MAYORS 
ANl>  OTHER  CITY  OFFICIALS,  State 
of  N.  Y.  12th  Annual  Conference 
Elmlra.  N.  Y. 

June  1021     AMERICAN  WA- 

TER WORKS'  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio  Sec- 
retary. J.  M  Divcn,  153  West  Tlat 
St,,  New  York. 


AMERICAS  MICIKTV  OF  CIVIL  EN- 
GINEER.*. NEW  YORK  SECTION 

A  regular  meeting  of  the  New 
York  section  of  the  American  Society 
of  Civil  Engineers  was  held  on_  De- 
cember 15  at  the  Engineering  Societies 
Building.  New  York  City.  The  sub- 
ject for  discussion,  introduced  by  B.  F. 
Cresson,  Jr.,  consulting  engineer.  New 
York-Xew  Jersey  Port  and  Harbor 
Development  Commission,  was  "The 
fort  of  New  York."  Those  partici- 
pating in  the  discussion  were :  F.  W. 
Cowie.  chief  engineer,  Harbor  Com- 
missioners of  Montreal,  Canada;  F. 
M.    Williams,    state    engineer,  New 

n  I,.  I  nhn  Mi  i  {S,  a  nsultinn  tOf& 
nccr.  Philadelphia.  Pa. :  Capt.  F.  T. 
Chambers,  chief  engineer.  Port  Facili- 
ties Commission.  U.  S.  Shipping 
Board;  E.  P.  Goodrich,  consulting  en- 
gineer. New  York  City;  J.  Spencer 
Smith,  chairman,  Hoard  of  Commerce 
and   Navigation,   New  Jersey;  J.  J. 


Mantcll,  terminal  manager,  New  York 
Region,  during  Federal  Administra- 
tion; George  S.  Webster,  chief  engi- 
neer, Pepartmcnt  of  Public  Works, 
Philadelphia,  Pa.;  Julius  Henry  Co- 
hen, counsel,  New  York-New  Jersey 
Port  and  Harbor  Development  Com- 
mission; William  M.  Calder,  U.  S. 
Senator;  and  Murray  Hurlberl,  Com- 
missioner of  Docks.  New  York.  Com- 
munications were  also  read  from  A. 
W.  .  Kobinson,  mechanical  engineer 
Montreal,  Canada;  G.  F.  Nicholson, 
chief  engineer.  Port  of  Seattle.  Wash.; 
and  G.  5.  Hegardt.  engineer.  Commis- 
sion of  Public  Docks,  Portland,  Ore. 

TWELFTH  NATIONAL  taOOH  EOtllS 
SHOW 

Road  building  machinery,  road  mate- 
rials and  highway  transportation  equip- 
ment will  be  exhibited  at  the  Twelfth 
National  Good  Roads  Show,  which 
will  be  held  this  winter  on  February  9 
to  12,  1921,  at  the  Coliseum  in  Chicago. 
Chicago  was  chosen  because  of  its  cen- 
tral location  and  the  splendid  facilities 
afforded  by  the  Coliseum  for  a  good 
show.  The  Exposition  will  be  one  of 
the  main  features  of  the  Eleventh 
American  Good  Roads  Congress,  to  be 
held  in  Chicago  at  that  time  in  con- 
junction with  the  Eighteenth  Annual 
Convention  of  the  American  Road 
Builders'  Association,  an  organization 
of  the  public  highway  officials  and  road 
machinery,  roatl  materials  and  high- 
way transportation  men  of  the  United 
States  and  Canada. 

Delegates  from  more  than  one  thou- 
sand American  and  Canadian  cities 
are  expected  to  attend  the  Congress 
and  visit  the  Exposition.  These  rep- 
resentatives are  are  to  he  appointed  by 
the  governors  of  states  and  mayors  of 
cities,  who  in  some  instances  will  head 
their  own  delegations.  Officials  of 
highway  departments  of  government, 
states,  counties,  and  cities  all  over  the 
United  Slates,  and  from  Cuba.  Porto 
Rico.  Hawaii  and  Alaska  will  visit  the 
exposition,  together  with  road,  auto- 
motive and  chemical  engineers,  con- 
tractors, agriculturists,  motorists  and 
large  users  of  trucks,  tractors  and 
other  highway  transportation  equip- 
ment. 

%MF.HI('t>    "SOCIETY   OF  NECII  \  N- 
H\l.  ENGINEER*.  SECTION 
MEETINftS 

On  December  17.  the  Boston  section 
of  the  A.  S.  M.  F,  had  a  joint  meeting 
with  the  Boston  Society  of  Gvil  En- 
gineers. The  subject  for  discussion 
was  "Water  Powers  of  New  England," 
by  H.  K.  Barrows,  consulting  engi- 
neer. Boston.  Mass..  and  W.  S.  Mur- 
ray, consulting  engineer.  New  York 
City. 

Future  meetings  are:  The  Hartford 
branch.  Connecticut  section,  on  Jan- 
uary 10.  at  the  City  Club,  which  will 
he  addrcsscl  by  C.  I..  I-eshcr,  editor  of 
Coal  lit,':  the  Toledo  section,  on  Jan- 
uary 11,  at  the  Toledo  Commerce  Club, 
-c  which  meeting  Dr.  Quillan.  of  To- 
ledo Universitv  will  speak  on  "The 
\eews  of  Business  Training  in  Engi- 
neering";  the   Columbus   section,  on 


January  14,  at  the  Engineers'  Club, 
Southern  Hunt,  at  which -will  he  con- 
sidered ""The  Story  of  Petroleum." 
with  motion  pictures  from  the  Bureau 
of  Mines;  the  Atlanta  section,  hold- 
ing a  joint  meeting  with  the  Atlanta 
section  of  the  A.  S.  C.  E-,  on  January 
25,  in  the  Carnegie  Library,  at  which 
time  B.  M.  Hall,  of  the  George  Rait- 
way  &  Power  Co.,  Atlanta,  Ga.,  will 
speak  on  "Water  Power  Develop- 
ment" ;  the  Philadelphia  section,  on 
January  23.  at  the  Engineers'  Club  of 
Philadelphia,  which  organization  will 
he  addressed  by  Julian  S.  Simsohn, 
chemical  engineer ;  and  the  Colorado 
section,  on  January  2K,  at  the  Metro- 
pole  Hotel,  at  which  meeting  Charles 
C.  Gates,  president  of  the  Gates  Rub- 
ber Co.,  will  speak  on  the  "Industrial 
Expansion  of  Colorado." 

AMERICAN     »WMM  I  ATION    OF  EN- 
GINEERS 

The  Board  of  Directors  of  the  Asso- 
ciation has  appointed  a  Committee  on 
Water  Power  and  Conservation,  headed 
by  Dr.  K.  H.  Newell,  who  will  be  sup- 
ported by  Edmund  T.  Perkins,  presi- 
dent of  the  Edmund  T.  Perkins  Engi- 
neering Co..  of  Chicago;  Charles  E. 
Waddcll,  consulting  engineer  of  Ashe- 
ville,  X.  C;  L.  F.  Harza,  hydro-elec- 
tric engineer  of  Chicago;  H.  A.  Allen, 
consulting  engineer  of  Chicago ;  and 
J.  B.  Lippincott,  of  I.os  Angeles. 


A  proposetl  license  law  for  engineers 
and  land  surveyors  which  will  be  in- 
troduced before  the  next  legislature 
for  adoption  has  been  printed  and  dis- 
tributed by  the  Montana  Assembh  of 
the    American    Association   of  kiigi- 


The  Great  Northern  Railway  Sec- 
tion of  the  Association  has  betn 
asked  by  G.  k.  Martin,  executive  vice- 
president  of  the  Great  Northern  Rail- 
way, and  A.  H.  Hogeland.  chief  en- 
gineer, lo  assist  in  outlining  and  devel- 
oping an  educational  program  for  em- 
ployees of  thai  railroad.  Plans  are 
now  being  worked  out  by  the  executive 
committee  of  the  section,  to  which 
Professor  Frederic  Bass  of  the  Uni- 
versity of  Minnesota,  chairman  of  the 
A.  A.  E.  Committee  on  Education,  is 
acting  in  an  advisory  capacity. 


A  Tennessee  State  Assembly  of  the 
American  Association  of  Engineers 
was  formed  at  a  meeting  which  was 
held  in  Nashville  on  December  4,  com- 
posed of  representatives  from  the 
Memphis.  Chattanooga,  Knoxville 
and  Nashville  chapters  of  the  associa- 
tion. It  was  decided  bv  these  delegates 
to  present  a  joint  bill  lo  the  next  legis- 
lature licensing  both  engineers  and 
architects. 


The  results  of  the  membership  cam- 
paign recently  conducted  bv  the  A.  A. 
E.  show  that  more  application,  were 
received  during  the  drive.  lasting  from 
September  1.1  to  October  30.  lhan  the 
association  had  members  twenty-1wo 
months  ago.  Moreover,  many  more 
than  the  usual  number  of  applications 
have  come  in  *inre  the  campaign  due 
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to  the  interest  created  by  the  drive. 
I  nc  total  number  of  applications  re- 
ceded in  the  campaign  was  3,735,  and 
.nc  total  membership  on  January  18, 
v.n'j,  was  only  3,735.  A.  A.  E.  is  now 
almost  M  large  as  any  two  technical 
societies  in  the  country.  It  has  now 
210  chapters  and  clubs  and  has  offices 
in  thirteen  cities,  New  York,  Wash- 
ington, Pittsburgh.  Boston,  Detroit,  St. 
Louis.  \St.  Paul.  Omaha,  El  Paso,  San 
Francisco,  Los  Angeles,  Seattle  and 
Portland.  It  has  state  assemblies  in 
ten  states :  Nebraska,  Molilalia,  Ohio, 
Washington.  California,  Washington, 
North  Carolina,  Illinois,  Arizona  and 
Tennessee.  State  chapters  have  been 
established  in  Nevada,  North  Dakota, 
South  Dakota,  Minnesota,  Idaho  and 
<  ircgoti. 

The  St.  Louis  cha'ptcr  lias  opened  an 
office  in  the  Columbia  building  as  the 
JirM  step  in  its  campaign  to  increase 
its  membership  to  six  hundred  and  its 
income  to  60  per  cent  of  the  receipts 
from  members  in  its  jurisdiction. 

THE  ASSOCIATED  GENEKAI. 
<  ONTH  MTOBS 

"Contracts"  and  '  Insurance"  will  be 
the  principal  topics  for  discussion  at 
the  annual  meeting  in  New  Orleans, 
lanuary  2.">.  26,  27.  1981.  Legislation, 
Transportation.  Finance,  and  Closed 
and  Open  Shops  will  atso  be  given 
special  attention. 

Three  general  sessions  of  Die  whole 
association  will  be  held  and  two  ses- 
sions will  l>c  given  over  to  meetings 
of  the  four  Members'  Divisions,  viz.; 
Highway,  building,  railroads,  and  pub- 
lic works  contractors.  An  afternoon 
on  the  Mississippi,  a  smoker,  a  theater 
party  and  the  annual  dinner,  together 
with  a  variety  of  entertainment  arc 
planned  by  the  New  Orleans  chapter. 

MONCTON   BRANC  H  OF  THE  ENGI- 
m  i  niMi  institi:te  OK 
CAN  A  l»  \ 

Engineers  of  Moncton,  N.  B.,  have 
formed  a  branch  of  the  Engineering 
Institute  of  Canada,  with  William  A. 
Duff,  assistant  chief  engineer,  Cana- 
dian Government  Railways,  as  chair- 
man, J.  D.  McBeath  as  vice-chairman, 
and  M.  J.  Murphy  as  sccretary-treas- 


|(  t>    SOCIETY   Of  CIVIL 
ENGINEERS 

The  American  Society  of  Civil  En- 
gineers has  established  by  "declara- 
tion" a  full  ticket  of  candidates  for  of- 
fice in  opposition  to  the  one  selected 
by  the  nominating  committee.  The 
following  men  have  been  nominated: 
As  president,  J.  Waldo  Smith,  chief 
engineer,  Board  of  Water  Supply  of 
the  city  of  New  York;  as  vice-presi- 
dent, Allen  Hazen.  consulting  engineer, 
New  York  City,  and  Frank  G.  Jonah, 
chief  engineer,  Frisco  Lines,  St.  Louis. 
Mo. ;  as  treasurer.  Arthur  S.  Tuttlc, 
deputy  chief  engineer.  Board  of  Esti- 
mate and  Apportionment,  New  York 
city;  and  as  directors,  for  district  1. 
John  P.  Hogan  and  Robert  S.  Par- 
sons ;  for  district  4.  Harry  A.  Lane  and 
Alexander  Maitland.  Jr.;  for  district 
10.  I".  T.  Darrow;  and  for  district  11, 
Richard  D.  Parker. 

AMERICAN     ASSOCIATION  OF 
STATE  HIGHWAY  OFFICIALS 

The  annual  convention  of  the  Amer- 


ican Association  of  State  Highway  Of- 
ficials was  held  at  the  Washington 
Hotel,  December  13  to  16,  inclusive, 
with  a  large  attendance  from  a  mem- 
bership which  includes  the  executives 
and  principal  engineers  of  all  state 
highway  departments.  Tile  improve- 
ment of  methods  for  the  construction 
of  Federal-aid  roads  formed  one  of 
the  major  topics  for  discussion.  Sec- 
retary of  Agriculture  Meredith,  who 
administers  the  Federal-aid  road  law, 
discussed  future  policies  in  the  co-op- 
erative building  of  a  system  of  high- 
ways that  will  serve  adequately  the 
constantly  increasing  transportation 
needs  of  the  country. 

Thomas  H.  McDonald,  chief  of  the 
I'ureau  of  Public  Roads,  which  has 
direct  supervision  of  the  construction 
■  if  Federal-aid  roads,  addressed  the 
convention  on  "What  Has  Been  Ac- 
complished under  Federal  Aid." 

Daniel  Willard.  president  of  the  Bal- 
timore &  Ohio  Railroad,  spoke  on 
"What  May  the  Highway  Departments 
Expect  from  the  Railroads  in  1921  in 
the  Matter  of  Transportation  of  Road- 
iiuilding  Materials?"  In  view  of  the 
fact  that  the  shortage  of  freight  cars 
has  been  the  principal  limitation  upon 
the  highway  work  of  the  past  season, 
Mr.  Willard's  address  had  an  impor- 
tant Uaring  on  the  plans  which  will 
be  made  for  next  year's  road  work. 

Colored  photographs  of  Federal- 
aid  highways  in  all  parts  of  the  coun- 
try bad  been  prepared  by  the  Bureau 
oi  Public  Roads  and  were  exhibited  on 
the  top  floor  of  the  Washington  Hotel. 

The  officers  of  the  American  Asso- 
ciation oi  State  Highway  Officials  are: 
Paul  D.  Sargent,  president,  chief  engi- 
neer. State  Highway  Commission  of 
Maine ;  W.  S.  Keller,  vice-president, 
state  highway  engineer  of  Alabama; 
John  H.  Mullen,  treasurer,  deputy  com- 
missioner of  highways  and  chief  en- 
gineer, Minnesota  :  Joseph  Hyde  Pratt, 
secretary.  Chapel  Hill,  North  Carolina. 

CITY    MANAGERS'  ASSOCIATION 

The  seventh  annual  meeting  of  the 
City  Managers'  Association  took  place 
at  Cincinnati,  Ohio,  on  November  15- 
17.  Discussions  were  held  on  the  fol- 
lowing subjects :  "A  Model  Paving 
Program  for  a  City  of  Twenty  Thou- 
sand," "Practical  Budget  Procedure," 
"Setting  Up  a  City  Plan  Program," 
"Building  a  Fundamental  First  Step  in 
City  Planning."  "City  Planning  Achieve- 
ments in  the  United  States,"  "Making 
Citv-Owned  Utilities  Pay."  and  "The 
Relation  of  Motor  Trucks  to  City  Bus- 


Port  of  New  York,"  introduced  by  B. 
F.  Cresson.  consulting  engineer,  New 
York-New  Jersey  Port  and  Harbor 
Development  Commission. 

PERSONALS 


The  new  officers  elected  at  the  ... 
ing  were;  President,  A.  W.  D.  Hall; 
first  vice-president,  George  M.  Zim- 
merman; second  vice-president,  Edwin 
L  Fort;  third  vice-president,  Wilder 
M.  Rich ;  and  executive  secretary,  Har- 
rison G.  Otis. 

tM  ERICA  N'    INSTITITK    OF  ELEC- 
TRICAL  ENGINEERS,  XEW 
YORK  SECTION 

A  meeting  of  the  New  York  section 
of  the  American  Institute  of  Electrical 
Kngineers  was  held  on  December_  15 
at  the  Engineering  Societies*  Building. 
The  subject  of  the  meeting  was  "The 


VanLeyen,  Schilling,  Keogh  &  Rey- 
nolds, architects  and  engineers,  former- 
ly at  201  Walsh  Bldg.,  Flint,  Mich., 
have  changed  their  address  to  413 
Cenessee  County  Savings  Bank  Bldg. 
cated  at  Charles  City,  Iowa. 

Inman,  A.  Vy\,  superintendent  of  the 
Massillon,  Ohio,  Water  Company,  has 
resigned,  retaining  his  directorship  in 
the  company.  Mr.  Inman  is  treasurer 
of  the  Central  States  Section  of  the 
American  Water  Works  Association. 

Kenny,  G.  R.,  formerly  statistician 
and  valuation  engineer  for  the  San 
Joaquin  Light  &  Power  Corporation, 
is  now  with  Ford,  Bacon  &  Davis,  in 
valulion,  report  and  special  investiga 
tiotl  work. 

Smith,  R.  R.  Ress.  county  survcyoi, 
has  been  appointed  highway  engineer 
,  Sonoma  county,  California. 

Adlcr,  Julius,  has  been  appointed 
'eputy  chief  of  the  division  of  high- 
ways of  the  Bureau  of  Highways  and 
Mreet  Cleaning,  Philadelphia,  Pa. 

Ma^sie,  G.  C.  of  Lynchburg,  Va., 
has  been  elected  president  of  the  new 
slate  board,  which  was  organized  on 
November  5  for  the  examination  and 
< Ttiticatiou  of  professional  engineers, 
architects  and  land  surveyors. 

Fuller,  C.  H.  R.,  has  been  appo 
city  engineer  of  Chatham,  Ont., 
ada. 

Howe.  S.  B.,  has  been  reappointed 
city  engineer  of  Sioux  Falls,  S.  D. 

Freed,  Joshua,  B.  F.,  for  a  number 
of  years  chief  engineer  for  the  old 
sewer  commission  of  Louisville,  Ky., 
has  been  appointed  chief  engineer  of 
the  new  sewer  commission  of  that  city. 

Wins  low,  Professor  C  E.  A-.  of 
Yale  University,  an  expert  in  sewage 
disposal  work,  has  been  granted  a 
live  months'  leave  of  absence  from 
university  duties  to  direct  public  health 
work  of  tlic  League  of  Red  Cross  So- 
cieties in  Europe. 

Falierty,  M.  J.,  president  of  the  Chi- 
cago board  of  local  improvements,  has 
been  elected  president  of  the  Ameri- 
can Road  Building  Association. 

J.  H.  Thomas,  general  secretary  of 
the  National  Union  of  Raitwaymen, 
was  elected  president  of  the  Interna- 
tional Federation  of  Trades  Unions  at 
London  on  November  23. 

Curtin,  Daniel  A.,  civil  engineer, 
died  in  New  York  November  4. 

Benton,  John  B.,  died  in  Union 
Springs,  N.  Y.,  November  5.  Mr.  Ben- 
ton was  a  division  engineer  on  the 
construction  of  the  Erie  canal,  and 
was  president  of  the  Benton  Manufac- 

Tait,  Harold,  engineer  in  charge  of 
the  Bureau  of  Sewers  of  Queens  Bor- 
ough. New  York,  died  November  29  of 
pneumonia.  He  was  appointed  to  the 
Bureau  of  Sewers  in  1889  and 
engineer  in  charge  in  1910. 
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New  Appliances 

Describing  New  Machinery.  Apparatus.  Matariala  and  Method*  and  Kacant  Interesting  Installations 


l>l  PF  JACK  \o.  3.111 

A  new  model  of  15-ton  single-acting 
ratchet  jack  lias  recently  been  put  on 
the  market  by  the  Duff  Manufacturing 
Co.  This  jack,  which  is  known  as  No. 
339,  while  particularly  adapted  for 
bridge  work,  has  a  height  of  22  inches. 


lever  at  a  point  subject  to  heavy 
strains.  The  base  has  reinforcing  ribs 
I "'tli  front  and  back  which  provide 
maximum  strength  with  minimum 
weight.  Closed  end,  refillable,  grease- 
parked  bushings  keep  out  grit  and  pro- 
tect the  trunnions  against  wear  by  af- 


•TON  HATCHET  JACK  FOK  BRIDGE  BUILDING  AND  OBNEltAL 
CONSTHCCTION  WOKK 


rai>c  of  11  V»  inches  and  capacity  suit- 
able for  general  use  by  contractors. 

Easy  operation  is  secured  by  the  use 
uf  a  large  number  of  small  teeth  on 
the  lifting  rack.  This  decreases  the 
amount  of  raise  per  lever  stroke,  but 
the  effort  required  on  the  lever  is  re- 
duced so  greatly  that  more  strokes  can 
be  taken  in  the  same  time.  Hence  the 
lift  is  very  rapid.  When  in  mesh  with 
the  rack,  the  pawls  push  straight  up, 
doing  away  with  tide  thrust  and  re- 
ducing wasteful  friction  between  the 
rack  and  the  rack  channel. 

Duff  jack  No.  a39  has  been  strength- 
ened at  every  point  where  long  experi- 
ence has  found  it  to  be  desirable.  The 
lifting  rack  is  of  forged  steel,  heat- 
treated,  with  an  exceptionally  large 
rectangular  cross-section  to  provide 
stiffness.  Double-pointed  pawls  dis- 
tribute the  lifting  pressure  evenly  be- 
tween two  of  the  rack  teeth  so  that 
each  tooth  carries  only  one-half  the 
load.  The  socket  lever  is  a  one-piece 
steel  casting.  The  use  of  heavy  ful- 
crum trunnions,  cast  integral  with  the 
socket  lever,  does  away  with  the  ful- 
crum pin  hole  which  weakens  the  socket 


fording  perfect  lubrication. 

The  Duff  Manufacturing  Co.  is  dis- 
tributing Catalog  No.  104,  a  new  148- 
page  book,  illustrating  and  describing 
the  complete  line  of  Duff  lifting  jacks. 
It  includes  jacks  of  all  types  used  by 
contractors — track  jacks,  bridge  jacks, 
pipe-forcing  jacks,  motor  truck  jacks 
and  trench  braces. 

K  A  H  It  I  I'ATEII   AM)    u  I  I  nil) 
STKKL 

The  Fabricated  Steel  Products  Cor- 
poration manufactures  a  large  line  of 
riveted  steel  articles  for  various  me- 
chanical and  industrial  operations  as 
well  as  for  construction  work,  which 
includes  clam-shell  buckets,  dredge 
pipe,  steam  boilers  and  pontoons,  steel 
dredges,  trusses,  columns,  beams  and 
girders,  mine  cars,  structural  steel 
buildings,  bins,  tanks  and  miscellaneous 
and  special  steel  work.  It  is  also  pre- 
pared to  weld  any  thickness  of  steel, 
cast  iron  or  other  metal  by  the  electric 
process  and  to  sell  plates,  shapes  and 
boiler  tubes. 

Standard  circular  storage  tanks  are 
made  up  to  a  diameter  of  M  feet  and 


a  capacity  of  217,000  gallon;,  cylindrical 
pressure  tanks  with  diameters  up  to  10 
feet  and  a  capacity  of  17,800  (rations, 
steel  chimneys  of  diameters  up  to  144 
inches  and  heights  of  300  feet,  cast  or 
riveted  steel  pipe  of  any  kind  and  any 
diameter,  boilers,  car  tanks,  water  tow- 
ers, coal  bunkers  and  other  articles  of 
a  •similar  nature. 


KAPI*KHT>  snow  IHOVBL 

An  improved  shovel  or  plow  for  the 
removal  of  hard  snow  and  ice  has 
been  designed  by  Leo  Kappertz,  95 
Washington  street.  Morristown,  N.  J. 
The  shovel  has  teeth  formed  integral 
with  tin-  rutting  edge,  and  of  different 
lengths  arranged  so  as  to  successively 
engage  the  different  layers  of  ice  or 
snow  and  work  them  apart,  while  they 
also  provide  a  fulcrum  in  the  rear  to 
guide  the  shovel  and  give  it  greater 
efficiency. 


ml 


IMFIIOVBU  SNOW  SIIOVKI, 

A  similar  effect,  intended  to  resem- 
ble the  action  of  hand  shoveling,  is 
thought  to  be  obtained  by  riveting 
teeth  tu  the  lower  front  edge  of  a 
sheet-metal  scraper,  resembling  a  loco- 
motive cow-catcher,  which  is  arranged 
to  be  installed  on  the  front  end  of  a 
street  car  or  truck. 

IM>HPKM)K\T  rOM-KISTK  HIPK 

Reinforced  concrete  pipe  for  sewers, 
conduits,  water-lines,  drainage,  cul- 
verts, or  irrigation  is  the  subject  of 
Bulletin  No.  9,  published  by  the  Inde- 
pendent Concrete  Pipe  Company,  which 
designs  and  supervises  and  provides 
for  the  construction  and  installation 
of  such  pipes.  It  ships  complete  equip- 
ment for  the  manufacture  of  the  pipe 
to  the  required  locality  and  sends  there 
a  competent  superintendent  under 
whom  the  pipe  is  constructed  and  in- 
stalled by  local  labor  and  so  far  as 
possible  with  local  materials. 

The  pipe,  which  is  reinforced  near 
the  inner  and  outer  surfaces  with  tri- 
angle mesh,  is  made  in  regular  sizes  of 
24  to  96-inch  diameter  with  walls  5  H 
to  9  inches  thick  and  in  lengths  of  4 
feet.  The  hub  and  snjgot  joints  are 
made  in  the  regular  thickness  of  the 
pipe  with  special  design  by  which  the 
invert  is  accessible  from  the  interior 
and  the  arch  portion  of  the  joints 
from  the  exterior  of  the  pipe. 
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KUKHHI.NU  ROl.tKI  UK-tDKM 
The  Kochring  rotary  grader  ad- 
vances under  its  own  |mwer,  grading 
the  road  bed  and  elevating  anil  load- 
ing the  soil  t<>  cars  alongside  at  the 
rate  of  'Ml  M  WO  cubic  yards  per  hour. 

Kxravating  is  done  by  a  revolving 
cylinder  that  carries  twelve  herring- 
bone-shaped buckets  with  rooting 
teeth.  The  buckets  dump  the  spoil  on 
the  conveyor  belt  at  right  angles  to  the 
machine  that  discharges  on  either  side 
into  wagons,  trucks  or  cars.  The  ma- 
chine is  adjustable  to  make  cuts  5% 
feet  wide  ami  1  inch  to  !>  feet  deep  at 
either  of  four  speeds  selected  accord- 


ing to  conditions  of  operation.  The 
bine  is  mounted  on  separately  con- 
trolled caterpillars  giving  it  a  very 
short  turning  radius  and  is  capable  of 
excavating  the  material  and  loading  2- 
\ard  wagons  for  1  Vi  cents  per  yard. 

At  present  the  machine  is  not  car- 
ried in  stock,  but  is  built  strictly  to 
order.  The  machine,  including  the  45 
h.  p..  tour-cylinder,  four-cycle  vertical 
gas  engine,  weighs  47,(NHI  pounds,  is 
II  feci  <»Mi  inches  high.  :t2  feet  0  inches 
long  and  10  feet  Wide  with  conveyor 
folded.  It  can  be  provided  with  a 
screen  attachment  to  separate-  macadam 
stone  from  dirt  in  the  spoil. 


IIiiTAItV  OltAliKK  IlKMDVI.v;  OL1J  MACADAM  AJflJ 
(Slt.\l>IN<;  Fill!  NKW  I'AVKMKXT  IN  I:  VI.TI.M<  »I:K 


\nHTII\VKXT  Cll  tVKS 

Revolving  cranes  manufactured  by 
the  Northwest  Engineering  Works  are 
mounted  on  improved  crawler  tractions 
with  special  steering  methods  and  are 
recommended  for  handling  stone,  coal 
or  other  materials:  for  loading,  un- 
loading, storage  and  reclaiming. 

This  crane  has  a  great  advantage  in 
its  ability  to  mount  the  storage  pile, 
thus  greatly  increasing  its  scope  and 
lift.  The  crane  steers  easily,  has  sim- 
ple and  durable  mechanism,  does  not 
require  guide  wheels  or  adjustment,  is 
fitted  with  two  independently  operated 


hoist  drums  that  hoist  and  swing  sim- 
ultaneously;  has  all  machinery  located 
on  tin-  opposite  side  of  the  pivot  from 
the  load  so  as  to  act  as  a  maximum 
counterweight,  does  not  require  out- 
riggers, jarks  or  stabilizers,  and  can  be 
equipped  to  generate  its  own  current 
for  electric  lift  magnet. 

\\  lien  equipped  with  a  :s<>-foot  boom 
.a  I  crawler  type  wheels  and  working 
"ii  a  level  base,  it  has  a  lifting  capacity 
varying  from  lo.ono  pounds  on  a  12- 
foot  radius  to  5,200  pounds  at  a  30- foot 
radius.  It  has  a  maximum  single  line 
"ull  of  11.000  pounds,  hoisting  speed 


CltAXK  ci.IMHIX':  BTOItAGtS  I'll.K  THiT  IT  Kl'll.ns 


'•ii  tillgle  line  of  I4U  feet  |>cr  mmulc, 
rotating  speed  .1  r,  p.  in.,  travel  spied 
UNI  feel  |ier  minute  and  can  turn  on  a 
.'la-foot  radius.  For  handling  sand  and 
other  heavy  materials  a  •** -yard  bucket 
is  recOflMKflded  and  for  lighter  ma- 
li  rials  such  as  coal,  a  1-yard  bucket. 

INDUSTRIAL  NOTES 

The  interest  manifested  in  the  com- 
ing exposition  to  be  held  at  the 
Twelfth  National  Good  Roads  Show 
at  the  Coliseum  in  Chicago,  February 
9  to  12  next,  is  most  unusual.  More 
than  four  thousand  square  feet  ol  tloor 
space  in  the  big  exposition  halt  will  be 
devoted  to  the  exhibits,  which,  owing 
to  the  tremendous  increase  in  road 
building  and  street  improvement  work 
since  the  close  of  the  war,  promise  to 
exceed  in  number  and  variety  those  of 
the  expositions  held  at  Boston.  Pitts- 
burgh and  Chicago  before  the  war. 

Many  types  of  road-building  machin- 
ery and  highway  transportation  equip- 
ment will  be  shown,  and  the  use  of 
road -building  materials,  through  im- 
proved methods  and  under  improved 
conditions,  will  lie  specially  demon- 
strated. 

Power  for  the  operation  of  machin- 
ery will  be  furnished  by  the  Coliseum 
Company.  In  order  that  everything 
may  be  in  readiness  for  opening  the 
show  at  9  a.  m.  Wednesday,  February 
!>.  the  installation  of  exhibits  will  be- 
gin on  February  7. 

m;w  iuhk  tkaahpoktatiox 

SHOW 

VpproximateJy  ss.onu  square  feet 
out  of  the  23.000  square  feet  avail- 
able for  motor  truck  exhibits  at  the 
Highway  Transportation  Show  to  be 
held  in  New  York  from  January  :i  to 

1021.  were  drawn  for  November 
IN  at  the  New  York  offices  of  the 
Motor  Truck  Association  of  America, 
under  whose  auspices  the  show  will 
be  held. 

The  representatives  of  twenty  of 
the  most  prominent  makes  of  trucks 
were  at  the  drawing,  which  was  made 
by  lot— those  contracting  for  the  great- 
est amount  of  space  ha  vim  the  first 
choice. 

Although  many  other  makes  of 
trucks  will  be  exhibited,  space  for  only 
those  makes  whose  representatives 
had  contracted  and  paid  for  exhibition 
space  were  allowed  to  participate  in 
the  drawing.  The  makes  of  trucks  in- 
cluded in  the  drawing  were :  Attcr- 
bur_\,  Bessemer,  Brockwiy,  Clinton, 
Federal,  firamm- Bernstein,  Indiana, 
Jumbo,  Kelly-Springfield.  Molinc, 
Nash,  Perker,  Rainier,  Reo.  Riker, 
Selden.  Service,  Transport.  Vim, 
Ward-La  France  and  Highway  Trailer. 

The  show,  at  which  the  above  makes 
of  trucks  will  be  exhibited,  will  be 
more  in  the  nature  of  a  highway  trans- 
portation  show  than  a  «i«re  motor 
truck  show.  For  the  first  time  in  the 
history  of  motor  truck  exhibitions,  the 
show  will  be  held  by  a  users'  organiz- 
ation instead  of  a  dealers'  or  manu- 
facturers' association.  While  tiic  il.ow 
will  be  held  by  this  users'  organiza- 
tion, the  details  of  the  show  itself 
will  be.  supervised  by  a  cotnmit- 
•ee  of  the  dealers'  division  of  the  Mo- 
tor Truck  Association, 

Digitized  by  Google 
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tlastinf  Supplies 


Mailing  Caps 
Blasting  Marbinet 

V.  S.  Standar.l 

tittle  Giant 

Mann  Turbine 
Cap  Crimpers 

Delay  Aetfn  h  rr i~o.tr •  ■ 
Delay  Eltetrie  Mailing  Caps 
Delay  Eltetrie  Igniters 
EltetTK  Masting  Capi 
Eltetrie  Squibs 
Galvanometers 
leading  IV ire 
Connteting  Wirt 
Miners'  Souibs 
Rheostats 
Safety  Fas. 
Tamping  Baft 
Thaiving  Kittles 
Portable  Magazinei 
Stationary  Magaxmej 
Cor  Jean  Biekford 
Blasting  Pa/er 
Kapital 


that  are  dependable 


in  all  work  calling  for  the  use  of  explosives,  it 
is  extremely  important  that  the  accessories 
known  as  Blasting  Supplies  shall  be  of  the  very 
highest  quality.  Defective  or  weak  detonating 
devices  often  imperil  both  life  and  property— 
and  result  in  a  loss  of  explosive  energy,  if  no 
more. 

In  the  manufacture  of  Atlas  Blasting  Supplies 
the  most  scrupulous  care  is  exercised  to  make 
them  thoroughly  practical,  effective  and 
RELIABLE.  The  ATLAS  name  on  deto- 
nators, galvanometers,  rheostats,  blasting  ma- 
chines and  other  blasting  supplies  signifies  that 
they  are  as  safe  and  sure  as  it  is  possible  for 
experience  and  manufacturing  skill  to  make 
them. 

Our  Service  Division  will  gladly  confer  with 
you  as  to  what  detonating  supplies  will  give 
you  the  most  economical  service. 

ATLAS  POWDER  CO. 

1 40  North  Broad  Sired,  Philadelphia 

UrAiuh  nffur*  Attrnkrwn.  I**.,  ftniilnttum,  AU,  .  ll>*>o«,  Oilnmi 
t*r*  Mr*Hti>.  Ml  i  HougliU*.  M  k  h.  :  J«|i!to,  Uu.  ;  K-ts*.it.  Ctt\  ;  KnnxviUr  ; 
M..A*W*#.0»L  >|r, up) m  KtlMWei  N>*itTlft.n*.S*-Vc«fc.PWlMle»|**: 
f*rttf.it£.  K*ii»    IMmm/  I"     r.n.wrv  y.    St  I  Ttfc)  THfllll  flfTH,  ft 
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Eliminates  clogging 
Banishes  disease 
Gives  results 


Look  for  tlie  RED  Cylinder 

ELECTRO  BLEACHING  GAS  COMPANY 

Pioneers  and  Leading  Manufacturers  of  Liquid  Chlorine 

Main  Office:  18  East  41st  St.,  New  York  tfilt-ngci  Office:  U  Smith  Iji  Salle  Stn-et 

PLANT:  NIAGARA  FALLS.  N.  Y. 

Seatawratrra  Hrprraratattvvi  MaTla  Morer,  Jr..  507  «e*llard  Hide.,    Ilnlln..  Irui 

Canadian  )<»pr«iiantatl       General  Supply  Company  of  Canada.  Ltd. 
Ottawa  Toronto  Montreal  Winnipeg 


\ 


Vancouver 


CRESSY 
MFG.  CO. 

443  N.  Stcomi  St 


THE  CRESSY  SPRAYER 

GIVES  LOWEST  COST  OF  APPLICATION 

There  isn't  another  spraying  machine  on  the  market  tha. 
can  hold  a  candle  to  the  low  cost  of  application  that  a 
CRESSY  PILLSBURY  SPRAYER  offers. 
Why?  Well,  first  because  you  waste  no  material  by  burning 
or  uneven  or  Indirect  pressure — there  are  no  pumps  to 
clog  and  so  no  waste  time — the  pipes  are  always  kept  clean 
—and  you  get  maximum  results  through  minimum  effort. 

PIqdi  are  baing  made  fur  next  year*  road  «urfacla|. 
Why  aot  (at  ALL  particular!  of  the  CRESSY  SPRAY  ER  now? 


Asphalt  paving 

PLANTS  ALL.  KIND8 

PORTABLE  DRYERS 

PORTABLE  KETTLES 
FIRE  WAGONS.  ETC. 

THE  HETHERINGTON  PLANTS 

HETHERINGTON  &  BERNER 

INDIANAPOLIS,  INDIANA,  U.S.A. 


Du  tMBtk  25,  1920 


PUBLIC  WORKS 


r 


BROWNHOISi 


Products  include 

Locomotive  Cranes 
Grab  Buckets 
Drag-line  Buckets 
Electric  Hoists 
Tramrails  and  Trolleys 
Overhead  Tr.  Cranes 
Pillar  and  Jib  Cranes 
Heavy  Dock  Machinery 
Suspended  Concrete  Bins 

Write  for  Catalogs 


40  Laborers  at  the  Cost  of  4 

Many  jobs  are  still  being  done  by  laborers  trial  a  loco- 
motive crane  could  do  faster  and  at  a  big  saving  in  money. 
It  is  only  natural  that  a  crane  can  handle  heavy  loads  belter  than 
anv  number  of  men.  And  doing  the  work  of  30  to  40  laborers 
is  not  a  big  day's  work  for  a  Brownhoist  Locomotive  Crane  on 
utmost  any  kind  of  a  handling  job. 

Tbe  Brownboist  shown  above  is  handling  timbers  for 
dock  construction  work  along  the  Mississippi  River.  The 
crane  is  mounted  on  a  barge  and  moved  from  place  to  place  along 
die  river  where  docks  are  under  construction.  There  are  no  labor 
(roubles  on  changing  from  job  to  job,  and  the  Brownhoist  handles 
the  materials  fast  and  at  a  cost  of  $15  to  $20  a  day. 

Brownhoist  cranes  are  backed  by  an  experience  of  40 
years  of  crane  building.  They  are  built  to  give  steady  ser- 
vice on  any  kind  of  work  over  a  long  period  of  use.  And  Brown- 
hoist users  will  tell  you  this  is  so.  Write  for  catalog  K  which 
shows  how  some  owners  are  usins;  their  Brownhoists. 


The  Brown  Hoisting  Machinery  Company 


40  Years  in  Crane  Business 

■aglaaan  lU  Haasfactann  of  flntt  Dack  MacklaarT, 
Bri4fe  Ctuil,  tie.  u  well  »  miliar  CranM  tad  Halits. 


Cleveland,  Ohio,  U.  S.  A* 


■ruck  OSlcaa  In  Hew  York.  Pltuburga,  Cklcu*  »»4  3*" 

Baraaaaa  Sat..  H.  K.  Him.  11  R«a  At  Phalabaarc.. 


a 


i 
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COLD 

Maintenance  Our  Specialty 

1 

ASPHALT 

HEADLEY  GOOD  ROADS  CO. 

AND 

PATCH 

Franklin  Trust  Building 
Philadelphia,  Pa. 

ROAD  OIL 

DIXOK 

PAINT 


Dixon's  Silica-Graphite  Paint 

t'nsi  i>i  tatmr  in  frequent  repainting  ahould 
be  considered,  rather  than  the  "per 
trillion"  price  of  a  high-grade  paint. 
!>ixon's  Paint  in  made  in  FIRST  Q\"A1. 
ITV  ..iily.  Write  for  Rookie!  No.  102-B 
and  long  aervice  records. 

la*  m  Jen*  Cly.  N.  J.,  b,  lb 

JOSKIMI  DlXO\  CRUCIBLE  i  ii. 


Kxnbllabetl  182T 


The  Wyckoff  Pipe  8C  Creosocing  Co.,  Inc. 

GENERAL  CREOSOTERS— ESTABLISHED  1881 

Creoaoted  Wood  Block.  Conduit.  Croaa- Arm*.  Anchor  Blockf, 
Pole*.  Crota  TiM,  Piling.  Wharf  Timbert,  Bridge  Timber.,  Lum- 
ber, etc..  Water  ripe.  Steam  Pipe  Caaingi,  Liquor  Log. 

Main  Office:  30  East  42nd  St.,  New  York,  N.  Y. 

Factory:  Portamouth,  Virginia 


r 


LeschenWire  Rope  Tramways 

Provide  »r3 


Economical"      'J^  5 
Transportation  jr*&%~ 


L 


ESTABLISHED  1857 

A.LESCHEN  &S0N5  ROPE  CO. 

5T.  LOUIS.  MO. 

NEW  YOftH.       CHICAGO.      DENVER         SAN  fRANCISCO. 


Your  Motor  Equipment  Will 
Give  GREATER  EFFICIENCY; 
When  Lubricated  With 

HAVOLiNE  OIL 

"/t  Makes  a  Difference" 

Indian  Refining  Company.  Inc. 


244  Madison  Ave. 


New  York,  N.  Y. 


WHEN  YOU  WR1TK  ADVERTISERS  YOU  WELL 
DO  THEM  AND  US  A  FAVOR  BY  MENTIONING 
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Hard  Top  Highways — Armor  Plate  Roads 


WILLITE 


THE  BEST  SURFACE 
FOR  LONG  SERVICE 


Willite  Road  Construction  Co.  of  America 

■1  Ohambara  St,  Haw  r«rk  Olty 


The  H  &  B  Paving  Brick  Testing  Machine 


H.  P.  B.   af    Staadard  Rattler 


Par  thi  Taitlag  af  Paving  Brick 


At  we  now  build  thia  ana- 
chin*  it  embodiea  all  of  tbc 

Lateert  lmpi-ovem«nts 

and  refinement,  of  conatruc- 
tion  that  have  been  found 
deairable  during  a  period  of 
try* out  covering  atmoat  one 
year  of  time  and  conducted 
under  the  direction  of  the 
technical  committee  of  tba 
National  Paving  Brick 
Manufacturer!'  Aaiociation. 

Far  deacxiptlv.  circular  and 
pricea  addreaa 

METrlERIRGTOI  I  BERIER 

INDIANAPOLIS,  Irtd. 


THE 


UNITED  STATES  ASPHALT 
REFINING  COMPANY 


90  Wnt  Street.  New  York 


CUMMER  PORTABLE  ROAD  ASPHALT  PLANTS  (3  UNITS) 

750,  1250  and  1800  yards  2  in.  sheet  asphalt  daily  or  other  standard  mixtures 
EASY  CAPACITY  OVER  2O0  IN  OPERATION 

CIMMKR    PI.AXT9    SEVER   WAIT   FOR  HOT  SAND 

THE  F.  D.  CUMMER  &  SON  CO.  No.  19  West  44th  Street 

CLEVELAND,  OHIO  Wrm  York  Offices: 


Deiembek  22,  1920 
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The  KINNEY 
road  oiling 
unit  may  be  re- 
moved from 
the  truck  chas- 
■la  In  one-half 
hour. 


Demountable 
Equipment 


Road  Builders,  Contrac- 
tors, Municipalities  and 
many  others  are  sarins; 
time,  labor  and  money  by 
using  KINNEY  equip- 
ment. 


ONE  of  the  most  significat  features  of  the  KINNEY  Patent 
Combination  Auto  Heater  and  Distributor  is  that  its  road 
oiling  unit  is  mounted  on  a  motor  truck  chassis  especially 
designed  to  carry  it. 

Besides  insuring  the  utmost  in  practical  operating  advantages, 
this  is  indicative  of  the  thoroughness  and  scientific  care  exercised 
in  the  design  and  manufacture  of  KINNEY  Highway  Machinery. 

The  KINNEY  road  oiling  unit  consists  of  a  large  horizontal  steel 
tank  fitted  with  the  KINNEY  heating  and  circulating  system  and 
pressure  pump,  spraying  nozzles,  valves  and  control  levers.  This 
entire  outfit  is  demountable,  rendering  the  truck  chassis  available 
for  other  work. 

Kinney  Manufacturing  Company 

3529-3541  Washington  Street,  Boston,  Mans. 

J(»w  York     Philadelphia     Kaaaaa  City     Saa  Francisco  Chirac* 


American  Bridge  Company 

Hudson Terminal-30  Church  Street,  Newark 
cMarmfacturers  of  Steel  Structures  of  all  classes 

particularly  BRIDGES  AND  Buildings 


Sales  Offices 


NEW  YORK.  N.Y.     .    .     30  Church  Street 

Philadelphia.  Pa  Widener  Building 

{Boston,  Mass.  ...  .  John  Hancock  Building 
{Baltimore.  Md.  .  .  Continental  Trust  Building 
PITTSBURGH,  PA.    .   .   .    Frick  Budding 


^ffalo.  N.Y.  . 
Cincinnati,  Ohio, 
Atlanta,  Ga 
Cleveland.  Ohio 
Detroit,  Mich.  . 
CHICAGO.  ILL. 


Marine  National  Bank 
Union  Trust  Building 
Candler  Building 
a    Guardian  Building 
Beecher  Aims.  &  M.  C.  R.  R. 
208  South  La  Salle  Street 


St.  Louis.  Mo.  .  Third  National  Bank  Building 
Denoer,  Colo.  First  National  Bank  Budding 

Salt  Lake  City,  Utah  .    .  Walker  Bank  Building 

Duluth,  Minn   Woloin  Building 

Minneapolis,  Minn.  .    .  7th  Ave.  &  2nd  Si.,  S.  E. 

Pacific  Coast  Representative: 
U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept.- 
San  Francisco,  Cal.    .....     Riallo  Building 

Portland.  Ore   Selling  Building 

Seattle,  Wash.  4th  Ave.  So.,  Cor.  Conn.  St 


Export  Representative:  United  Stales  Steel  Products  Co.,  30  Church  St.,  N.  Y. 
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TMIOUGM 
$TOMM  and 


never  fade  and  are  practically  in- 
destructible. The  porcelain  and  iron 
of  which  they  are  made  are  fused 
into  one  enduring  substance  by  a 
special  process.  They  are  guaranteed 
for  ten  years  but  will  remain  brill- 
iant and  serviceable  for  a  much 
longer  period. 

Hundreds  of  municipalities  are 
using  "Inn-Rich"  Signs.  We'll 
gladly  tell  you  why.  No  obliga- 
tion Incurred. 

I  n  gram-Richardson 
Manufacturing  Company 

Braver  Falls,  Pa. 


Maximum  Speed  and  Strength 
with  Minimum  Weight 

A  bigger  "pay  load"  handled  'in  leaf  time  means  more 
money.  Elimination  of  extra  weight,  without  sacrificing 
strength  at  any  point,  make 

STANDARD  Steel  Dump  Bodies 

pro6table  for  contractors,  coal  men  and  individual  truck 
owners.  They  give  univtrtal  ««reic«. 

A  sixe  for  every  truck  with  combined  features  for  dif- 
ferent hauling  conditions.  Made  in  special  styles.  Care- 
fully proportioned.  Simply  constructed  of  Nos.  8  and  10 
steel  plate.  Endgate  adjustment  permit1)  spread  of  any 
desired  thickness  of  roan  material. 

HAND    AND   POWER  HOI8TS 
Send  name  on  a  postal  for  Illustrated  Catalog  No.  10, 
showing  Standard  Steel  Dump  Bodief  with  Standard 
Hand  and  Wood  Hydraulic  Hoists. 

STANDARD   STEEL  WORKS 

1722  TRACY  ST.  Kum  Cfty,  Mo. 

Succeuon  to  th«  EUKay  Mfg.  Ca. 


£j  LA  FRANCE  - 
"V     Electric  Lantern 


rpHE  LaFrance  Electric 
I  Lantern  is  a  powerful,  de- 
*-  pendable  lantern  which 
throws  a  wide  light  on  a  ver- 
tical center  beam.  It  is  water- 
proof and  absolutely  safe  to 
use  around  inflammable  ma- 
terial at  any  time. 
This  lantern  is  made  of  non- 
rusting  aluminum  and  brass, 
accurately  machined  and  nicely 
finished.  The  silver  reflector 
is  specially  designed  for  smoke 
or  long  distance  work.  A 
focus  device  permits  changing 
the  beam  when  the  light  is 
burning. 

Write  our  nearest  branch  of- 
fice today  for  complete  infor- 
mation in  regard  to  1-aFrance 
Lanterns. 

\niRII,\\|\fRVMK[ia'EhblVL(flni^NVlM 


MW  tcmn.  KM/TOft  ATI  Alia 
ta.  «4«*l*tl.tPN  *111*|lttl.H 
Mt«Mt 4rX4.lt    ■!■-■»  PAHA*. 


a.«*P%a.M  FaVCTDa 


SAVE  TIME 
AND  LABOR 

By  purchasing  the 
Dependable 

O.  S.  Locomotive 

Crane 
for  handling  your  ma- 
terial. We  equip  them 
with  various  automatic 
devices  for  the  econom- 
ical handling  of  mate- 
rial. 

Write  for  details. 

Orton  s  sreinDrenner  Co. 

Chicago,  111. 
Faetary:    Haatlactaa.  lad 


r>f\  tVIM  C  DV'C    NOX-LEAKABLE  WELDED 

L^nniUsm  I   3  "HELD  BV  THE  WELD" 

Raid  and  RmIbi  Tar,  aad  Asphalt  Haatars  aad  Xattles 

ind  r 


All  Slias  aad  Styles 


STRONG 
DURABLE 
PRACTICAL 


Other 
Sins  aad  Styles 
If  Preferred. 

Write 
tar  complete 
Ci  talon  •  and 
Prlcaa. 


STYLE  "B"— THE  ROAD  LEADER 
300— MO—  S00  Galloas  Capacity 

Caa  be  equipped  with  Warmlaf  Hood  sal  Biml  Hoitt 

CONNERY  &  CO.,  Inc. 

W>  H.  Second  SL  PHILADELPHIA,  PA. 


December  2j.  1920 
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LlDGERWOOD 
HOISTS 


The  work  done  by  a  Hoist 
determines  its  value 

LIDGERWOOD  HOISTS  have  the  de- 
sign and  strength  in  every  part  to  give 
maximum  rope  pull  with  a  minimum  power 
consumption. 

Our  engineers  are  at  your  service 

STEAM,  ELECTRIC  AND 
GASOLENE  HOISTS 
for  every  Purpose 

Cableways — Derricks 

Send  For  Catalog! 

Lidgerwood  Mfg.  Co. 

96  Liberty  Street 

NEW  YORK 

P hii»d.iph ii  Pittsburgh  Ohloago  Oli«ilu<  Lm  Angolas  SuiUi 
Detroit     Ch.rlnton,  W.  Va.     London,  England 
Woodward,  Wight  *  Co.,  Ltd.    N«w  Orleans 
Oanadai  Oenadlafl  Allle-Ohalmsra,  Ltd.,  Toronto 


COLD  PATCH 
ASPHALT 

(Socony  Brand) 

For  repairing  all  types  of 
bituminous  road  surfaces 


Standard  Cold  Patch  Asphalt 

Repair  the  surface —  ' 
you  save  the  road 

Ruts  and  small  holes  promptly 
repaired  with  Standard  Cold 
Patch  Asphalt  mean  lower  main- 
tenance costs  now  and  fewer  ex- 
pensive operations  later  on. 

Its  permanency,  spreading  quali- 
ties and  ease  of  application  save 
time,  labor  and  material.  Work- 
able the  vear  round. 


Other  Standard  Asphalt  Products 
Standard  Asphalt  Binder  A 

for  surfeoe  treatment.  / 

Standard  Asphalt  Binder  B 

for  penetration  work. 

Standard  Asphalt  Binder  C 

for  the  mixing  method. 

Standard  Refined  Mexican  Asphalt 

for  sheet  and  aaphalt  paving. 

Standard  Asphalt  Joint  Fillers 

for  brick  or  block  pavements. 

Standard  Paving  Flux 

Standard  Bridge  Asphalt  and 
Preserving  Oils 


Specifications  and  all  other  particulars  lurnithod 

on  request  * 

STANDARD  OIL  CO.  OF  NEW  YORK 

Principal  Olllcea 


N«jv  York 
Albany 


Buffalo 
Boston 


| 


10 


PUBLIC  WORKS 


Vol.  49.  No.  20 


What  'say  about  this  one  ? 


W.  M.  IVAN! 


^.^.•jr.':: .  :ity  of  fort  Smith 


-  I  ■  -    -  -  ■  -  M«  I 


A*CM  MONRO.  MAVOA  **  fc  u'SjjBiAjl** 


A.  A.  MeOOMALO 

Fort  Smith.  Auk. 


Bovemter  17th, 1920. 


THE  TEXAS  COMPANY, Asphwlt  Sales  iepartraent, 
610-611  Union  A  Planters  Bank  Bldg.. 
Kemphia.Ienn. 

^entlenen:- 

In  reply  to  your  ei.suiry  os  to  our  opinion  of 
Texaco  asphalt, we  are  pleased  to  state  that  we  have  obtain- 
ed the  highest  possible  results  from  its  use  on  the  streets 
of  this  oity. 

We  have  approximately  53,000  square  yards  of  aaph&lt 
streets  in  whloh  Texaco  asphalt  has  been  used, some  of  which 
have  been  down  sinoe  1916  and  tho  subjected  to  oonstant  and 
heavy  trafflo.they  are  in  good  oondltion  today. 

A  better  idea  cf  what  we  think  of  your  material  la  evl- 
denced  by  the  fact  thet  in  awarding  contract  in  the  fall  of 
1919  for  the  oor.s  true  tier,  of  approximately  25,000  square 
yards  of  aspheitic  concrete  streets, the  successful  contract- 
or,tho  bidding  only  natural  lake  asphalt, wes  instructed  by 
ourselves  to  use  Texaco  for  the  Job. 

I  z.i.y.+.  also  add  that  your  naterial  is  being  used  in 
the  construction  cf  approximately  50,000  square  yards  of  ae- 
fhaltie  a.hoadar.-penetratlon  method  work  being  done  by  this 
ocunty  on  //hie):  I  ata  employed  as  engineer  in  charge  of  the 
work.      '..hile  this  work  hrS  not  been  entirely  completed  at 
the  present  tl~e.er.0u5h  has  been  done  to  indicate  that  it 
will  La  one  of  the  test  pieces  of  tMs  type  of  construction 
in  the  3tate. 

-here  combined  with  good  workmanship, the  use  of  Texaoo 
tsph'lt  ir.sures  0  good  Job  and  we  will  always  be  glad  to 
reoonnend  it  to  any  one  in  doubt. 

Yours  very  truly, 

CITY  UF  PORT  SMITH, ARKANSAS, 
by 


WHE-C. 


The  Texas  Company 

ASPHALT  SALES  DEPARTMENT 

17  Battery  Place         New  York  City 

Hew  York  Iackua*Ulc 
Philadelphia  Taropi 
KlrhninJ  New  Orleans 
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Advance  Contract  News 


BIDS  ASKED  FOR 
ADVANCE  INFORMATION 


CONTRACTS  AWARDED 
ITEMIZED  PRICES 


tin*  matter  must  be  printed  In  the  numluT  Immediately  following  Its  receipt,  which  makts  It  Impos- 
soiiro—  of  Information  arc  believed  to  be  reliable,  but  we  cannot  guarantee  the  ™r- 
harse  of  | . r..t ►•>->■  •!  work  arr  requested  Id  urncl  lit  information  com  crnlng  it  as  early  as 


Tn   I..-  of  valu 
sildc  fur  us  to  verify  U  all     Our  sour 
iccines*  of  all  items.    Parties  in  e 
posvih'i  .  ill.--..  .  i.m  ct  inn  "f  any  errors  discovered. 


BIDS  ASKED  FOR 


.smouintiaiutnnnti  -."Hi 


i.uiuui  uu.'  «i.  -i  .uiiumiiammaa 


ROADS  AND  STREETS 


Can..  Ontario,  uoon,  Jnn.  10 

K..r  work  on  the  provincial  Highway; 
Including  paving  with  macadam  and 
btiuminoii*  concrete,  ruck  und  earthwork 
and  no  forth.  —  W  A  McLean,  deputy 
minister  of  highways.  Dept.  of  Public 
High  way*. 


<:oL,  l.«  Jnntn. 

For  constr.  < 
No.   1,     S.  \V. 


5  p.m..  Jan.  :t 

in  paving  dial. 


D.  C.  WnnhlBJllun  II  a.m.,  llM.  SV 

For  concrete  roml.  C  \V.  Parks,  chief 
of  the  llureau  of  Yards  and  I'ucks 


la..  Duhnqnr.  Jan.  I  I 

Kor  hard  surfacing  the  first  Allamakee 
Co.     Hoard  of  supervisors. 

Ind..  <ra«rfordavllle.  10  a.m..  Jnn.  4 

Constr.  of  a  gravel  road  In  Clark  twp. 
Ward  McCiolland.  And. 

Ind..  f'ranfordavlllr.  10  a.m.,  Jan.  4 

Huildini;  a  ic ravel  road  In  Walnut  two 
W    McCk-llnnd.  And. 


Ind.,  C'rawfordavllle.  10  a.m..  Jan.  4 

For  the  rmulr.  of  a  travel  road  In 
Scott   twp.     \V.  McClelland.  Aud 

lad..  Jrn*rr»ouvllle.  10  a.m..  Jna.  3 

For  macadam  roud  in  Charlcstown 
twp     Thomas  L.  Sloncr,  And, 

Ind..  JrnVraonvllle.  10  a.m.,  Jan.  3 

For  the  constr.  of  a  macadam  road  In 
Ctlca  twp.    T.  L.  Stoner.  Aud. 

Ind.t  Knox.  >jooa.  Jna.  3 

Or.ivel  road  In  Jackson  twp.  Chae.  W. 
Wenlnger.  Aud. 

Ind..  Kockrlll*.  1  p.m..  Jnn.  4 

Hulldlng  road  In  Washington  twp.  It. 
E.  Porter.  Aud. 

n.  4 


Ind..  Wnfcaah.  iviav  a.m.,  . 

Constr.  of  a  travel  road  In  Noble 
Ben  Banister.  Aud. 


of  a  macadamlxed  road 
H.  Corbln.  and. 


Ind..  HI. 

For  the 
In  Center  Twp. 

Ind.,  I*ocnnanort.  Jan.  4,  II 

Constr.  of  road  In  Adama  twp.  H.  M. 
Gardner,  aud. 

X.  v.,  lialelah.  IJec.  30 

Improving   road.     W.  S.   Falli*.  Stat* 

Hwy.  Knjir. 

V  J.,  \e«ark.  lOilft  n.m.,  Urv.  2S 

For  Improvement*  of  streets  -Thomas 
I.,  imvmontl,  director 

Xrw  York  City.  10i.10  a.m..  Her.  23 

Rebuilding  retaining  wall  lti  eonnec- 
tlon  with  regnlntinir.  gliding,  setting, 
curbstones,  flaeei  iik.  sidewalk*.  laying 
nri^HM  nlks.  etc.  Henry  Mrn.  Hner.  Pre*,. 
Mtin!<  ip«i  Building.  Crofonn  Park.  Tre- 
tnorit  and  Third  Aves. 

\rw  York.  Ilronklyn.        11  a.m.,  Dec.  38 

For  regulating  nnd  res urfacing  with 
bituminous  macadam  pavement  for  a 
width  of  Ifi  ft.  tlm  roadway  ,.f  Canarsle 


l.ane  from  Kings  Hlfe-hwuy  to  Glenwood 
lload  Cd  l:leuelii)atin.  Pres..  Itoom  2). 
[>oro  Hull.  Hklyn. 

New  York  Clt>.  2i30  p.m.,  IJee.  30 

For  all  labor  and  material*  accessary 
for  pa viiii;  with  asphalt  niahlle  where 
direi  l>-d  \»alk  adjaeenl  to  Lt.e  bulkhead 
on  tin-  river  front  of  Ti.omax  Jefferson 
Park  .n  the  ltor->.  or  Manhattan.  F.  i»- 
Oullaliii.  Pres..  l'lth  Floor,  Miltiii'lpai 
Hhl«. 

U..  4'ulnmbua.  10  a.m..  I>eo.  31 

Kor  improvements  in  Muskingum 
<■>.      Ktato   Highway  fomr 

O.,  Wnrrrii  Urr.  Ui 

Jmpro\inu  a  part  of  settlon  ^  on  the 
Nile*  Avhtabula  r«-Hd  in  Mecca  nnil 
Hieeiie  rountle*.  A.  I!  Tuvlor.  Stale 
Hwy.  i.-mnr.  at  Columbus. 


O..  Canton 

For   lejuilr*   to   the  court  lo.use. 


II.    I  nlnailtna.  I>rr.  31 

K..r  KTii.lini:  and  l.aviiiir  roads,  etc 
State  Hwy.  l>ept. 


a.  I  .  Il»el>  Hill.  >tM>a.  Jan.  11 

For  pa\:nK  streels.  Gilbert  C  While, 
I'.n^r..   loirhain.  N.  C 

\\n»h..  tllyinpln.  Jan.  3 

For  kirailini;  T  mile*  of  Paclti.-  Hlfc'h- 
«'»!.    state  Highway  Co  inn. 

\\.  Vs.,  Plnrvillr.  Frb.  1 

lluihllnK  I  mi  earth  road  from  Mul- 
lens t«>  Kale  Itch  Co  line-  H.  J.  Spelman. 
Hiiniinutin.  ill  v.  .niir. 


■OtnilJl  lUlaimOUIHOUl  JIUTI  inr"  1:  mail,  ill  lll.l:i     euauil  'J 

s 

SEWERAGE  AND  SANITATION  i 


CoL.  Drnvrr.  Fefc.  1 

Hulldlner  "term  sewrrs,  manholes  and 

Inlets.  —  J.  n    Hunter,  city  ener. 

In..  Fort  Dudr*.  Yntll  Jan.,  1931 

For  *ewer  on  N.  l*t  St  W.  I..  Tans, 
city  clerk 


WATER  SUPPLY 


□ 


r^iiiLHtltitlWku; 


III..  Haunt  rr.  Feb.  I 

J-or  improving  water  works — lli.l'.and, 
Ackerman  &  Holland.  Ann  Arbor.  Mo  n  . 
consultlnu  tnjre. 

*linn.,  (laakla  K  p.m.,  Jnu.  :t 

For  a  piimpmK  station  for  the  water 
works  system  of  the  village  of  Osakis 
in  till  ii. until*  'if  looigla*  anil  Todd. 
Slate  of  Minn.  G  G.  Millard.  Village 
Uei  order. 

\m  Urk  I  lly.  II  a.m..  I»er.  i» 

For  repnlr«  to  the  i;i<lgewood  north- 
side  oumpiiiK  station  und  repairs  to  the 
ilravescnd  pumping  station.  Horn  o! 
Hklyu.  N.  J.  Ha.vea.  Comr..  Water  Sup. 
uly.  Itoom  Aluniclpnl   ItldK-.  Man 


f 


BRIDGES 


1 


Ind.,  H  loom  In -ton.  Jan.  1 

For  enlarslng  sewage  disposal. 

Kan.,  Slwkton.  Jan.  ID 

For  building  vltr.  and  cast  Iron  *an. 
sow-cr*  in  various  Ms.  E.  T  Archer 
Co..  (,(>»  New   Knglutid  Hldg, 

«».,  Clnrlnnntl.  Noon.  t>er.  311 

For  n  lii-r  sewem  in  Falrtleid  Ave  C. 
F,  Morn'ocrgcr.  filr.  of  Pub  Ser. 

I)..  I.lma.  Jnn.  3 

F..r   tl  ..iistr    of   the   Colert  Street 

-•<.  wer.     I!    F    liar  ling.  engr. 

(»..  >lMM*Hold.  Jan.  0 

For  ii.nstr,  :!  ml,  of  sanitary  sewer* 
in  one  section  majority  of  work  suitable 
(••r  trenching  machine.    City  engr 


.iHiiuiiu;  1 1!  iiaiunnninmiuuiitiiiutuHiuiiDi 

Kin..  Hrndrntunn.  Jnn.  :t 

For  making  repairs  io  the  hrolbc  con- 
necting Sarasota  Itay  and  Sarasota  Key. 
—  Wm.  M.  Ta>lor.  clerk 

>lasa..  noalan.  Jan.  Ill 

For  ttulldlng  a  bridge,  also  for  a  rc- 
nforced  concrete  fcuperMructure  o/ 
briogc  arid  for  retiioviiig  a  temporary 
briilgo  — dohn   H-  Kaolin,  chief  engr. 

Minn.,  Dulnta.  Jan.  3 

Fi  r  wUlening,  improving  and  con- 
structing concrete  culvert*  on  81  miles 
of  Mesaba  Trunk  road,  between  Iron 
Junction  and  Proctor  and  for  othrr  work. 
— I!    W.  Acton,  county  engr. 

O..  Slenkenvllle.  Dev.  3M 

For  cnoiKoted  wood  block  floor  for 
bridge  No.  1  in  Smlthfleld  twp.  S.  M. 
Floyd,  clerk  of  the  Hoard  of  Comra 

O..  Shelby.  Dec.  31 

For  bridges  am]  culvert*,  etc..  on  the 
A»hland-Shelby  road.  Comr. 

Puttet  sound.  Jan.  13 

For  furiiiRliIng  one  electric  traveling 
bridge  cranv,     Navy  Dept. 


iiiiHiuimninitiiif! 11  i'i in n r.i i.i  i 


iMitnaMtfimmmn^ 
MISCELLANEOUS 


uiMiiiuiMiiiumniuuiuiuiii 


tin,,  Ontnrlo-  Feb,  I.I 

For  th,'  construction  of  the  O' (Irian 
drain  In  t'o  iwpn.  of  Caledonia  and  M- 
li.il  .1  II  Melhot.  iwp.  clerk  of  Cale- 
donia, st.  Amour,  i  lit  . 

luil.,  I. a  (.range.  Jan.  10 

For  the  constr.  of  the  Jay  S.  Misilcv 
et  al  Drain  located  In  Salem  twp.  (  has. 
l.oi.th.  Ccinr 
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In  .   (  orals*.  1 130,  Jan.  IS 

For  the  constr.  of  a  drainage  ditch. 
•>!>.    F.  W.  Yoadon.  Aud. 

In.,  Dn  M..lnr.  io  a.m..  Jaa.  !• 

For  eon«tr.  of  Drainage  Dlat.  No.  7  J. 
F    Weber,  Co.  Aud. 


l-a..  Srw  Orleans.  11  a.m.,  Jan.  in 

For  dredging  In  th«i  intercoastal  wa- 
terway. IT.  S.  Enter's.  Office,  329  Cus- 
tom House  BIdg 


Ma..  \rw  Madrid. 

For    the    eonslr.  of    certain  drain*, 

ditches   and   water  course  in  drainage 

Dial.  No.  11.    C.  1*  V.  Jones,  co.  clerk. 

N    Y..  Albany.  Isoon.  Jan.  4 

For  OQMtr,  a  concrete  out -off  wall  at 
the  north  end  of  Dam  No.  2.  Seneca  Falls 
— Ed.  S.  Walsh.  Supt,  of  Pub.  Wkn. 

KM  York  Clt-r.  N'uoh.  Dee.  29 

For  furnl*hlng  all  labor  and  material 
required  fur  dredging  In  the  Borough* 


■>'.  Man  ind  Uklv-, 
C  >mr. 


Murray  Hulhert. 


Okla.,  Molt*  Jan.  10 

For  building  2  concrete  dams.  S  miles 
pipe  line,  plant  tower  and  intake. — H. 
O  Olmstead  ft  Co..  417  OH  Exchange. 
Okla.  City,  engr* 

•  etto.,  Hon   ivtlle.  Dec.  '-»> 

Building  11  ml.  ditch  down  creek  val- 
ley to  reclaim  3.400  acres  of  bottom 
lands,  Shelby  and  Fayette  Counties.  8. 
W.  Mi  Cleskey.  Engr. 


Aln..  Montgomery  Montgomery  Coun- 
tj  Hoard  ot  UoVuliue  plans  to  hard-sur- 
lacc  rond  from  extension  of  Hell  St. 
to  Itepuir  Depot;  Thomas  II.  Kdwards, 
county  engr. 

Aria-  Asnrhr  to.  tP  Ol  tit.  Johns)  — 
1'.  Y.  Peterson,  clerk.  inCorms  us  that 
all  hlds  were  rejected  for  tin-  Issue  of 
UTi.'.'oo  live  per  cent.  KohiI  Uundii. 

Ark..  Ilclcnn  George  J'.  Wllhelin  Co.. 
Box  118,  Helena,  Ark.,  will  construct  41 
miles  of  one-course  coin  rete  pavement. 
1-2-3  mix.  c-ln.  thick.  14  ft  wide,  to  sub- 
let. Work  will  be  sublet  In  2  to  Ill-mile 
sections. 

Ark.,  Utile  Hock  -Mids  received  tor 
construction  of  the  Fulton  and  Igard  Co. 
Highway  No.  I,  Construction  to  cost  II.- 
,'.U"      No  action  takon  on  bids  as  yet. 

CaL.  l.oa  im.  lea — Hoard  of  Public 
Works  rejected  bids  for  paving  of  Hoo- 
ver St  between  s'.aujnn  and  Manches- 
ter Avcs. 

Cat,,  Snn  Kranclaco-  Hoard  of  Public 
Works  passes  resolution  for  street  Im- 
provement at  the  Intersection  of  San 
Bruno  Ave.  and  Felton  St.  W  J.  Flts- 
gerald.  Secretary. 

Cat.,  Man  Francisco  Hoard  of  Public 
Works  receives  bids  for  l.aguna  Honda 
Koad  Kuy  improvement  Co..  lowest 
bidder.  130.142.!!*.  Pacific  States  Con- 
struction Co..   the  highest,  ut  M  1,141. 

Cat,  San  Kranciaco — Kcsolution  has 
been  passed  for  improvement  of  Crant 
St.  Construction  of  curbs,  pavement 
and  roadway.     W.  J.  Fitzgerald,  aocy. 

C'klnn — The  American  Bed  Cross  la 
spending  1500,000  of  the  famine  relief 
fund  on  road  construction  In  Shantung. 
The  government  proposes  to  reconstruct 
all  bridges  along  PeklngHankow  Hall- 
road.  The  estimated  cost  of  this  work 
is  430,000,000.  Tenders  for  this  con- 
struction to  be  opened  at  Peking  June 
30,  1121. 

Kin.,  Levy  Co.  (P.  O.  Itrnnson) — An 
issue  of  4  per  cent.  Hoad  bonds  to  the 
amount  of  1100,000  has  been  authorized. 
The  bonds  will  be  offered  for  sala  some 
time  In  January. 

Kin..  Pnlnt  Bench  Co.  (P.  O.  West  Palm 
Beach)— Will  issue  1400.000  Boad  bonds, 
Kla.,  Tampa— City  Engr.  R.  D.  Martin 
was  authorized  to  repair  and  rebuild 
the  manhole,  Hyde  Park  Ave.  Estimated 
cost  of  rebuilding  |700.  Also  extending 
the  paving  of  Florida  Ave.  and  Tampa 
St.  113,125  has  been  appropriated  for 
Internal  Improvements. 

Kin.,  Key  Weal-- City  will  construct 
marl  pavement,  concrete  curb  and  gut- 
ter: 1100.000.  also  concrete  sidewalks; 
150.000.  B.  C.  Moreno,  city  engr.,  Geo 
A.  T.  Hoberts  In  charge, 

Kla..  Bnynloa — City  voted  110,001)  Im- 
provement bonds.     The  mayor. 

Kla..  Key  Weal — Monroe  county  board 
voted  1400,000  of  road  bonds,  Chair- 
man County  Comsra. 

Kla..  Pontn  Gordn — City  will  vote  on 
Issuance  of  paving  bonds.     The  mayor. 

Kla,,  m.  ft  ti  r.horc  —  City  probably 
will  vote  on  Issuance  of  about  145.000  of 

clpal  stre 


bonds  for  extending  municipal  street 
railway.    The  mayor. 


Mich..  Portland — W  ill  vote  on  (25,1)00 
Electric       Light      Plant  Improvement 

bonds. 

Minn.,  m.  Pawl  City  Council  contem- 
plate* construction  of  the  following  im- 
provements. Construction  of  six  ft.  ce- 
rium tile  walk  on  osceola  Ave.,  curb- 
inn  and  boiilevardlng  Heanev  St..  chang- 
ing trade  of  Hawthorn  St.  and  alley  In 
Blocks  2  and  3.  six  ft.  cement  tile 


lln.,  Monroe  to.  —  Voted  1440.000  of 
road  bonds.  The  county  plans  to  build 
eleven  miles  of  roads  and  causeway!  to 
reach  a  number  of  Ihe  famous  kevHlhui 
are  near  Key  West. 

Km..  TmmImmmco-  f.  w.  Long  &  Co. 

Jacksonville,  Fla  ,  submitted  bid  o(  1274,- 
I1O.4.1  and  Akerman  Construction  Co.. 
Tltutviile,  Flu  .  made  bid  of  $2!>,.9Si  3 < 
lor  ■  <>nsl  ruellng    v.v   miles   of  roadway 

trom  Lake  City  to  Baker  county  line,  walk  on  Dewey  Ave.'.  Vindicate"  Ave 
comprising  section  or  Slate  Bond  No.  1.     and  paving  Walter  St.  ' 

Minn.,  Ilaknla  Co  (P.  O.  Hasting*} 

An  issue  „i  Highway  bonds  to  the  am; 
of  12 60.000  has  i.een  authorlxert. 

Mai,.,   Morton     .Morton   will   vote  on  a 

by-law   ai  uiting   to  lux  sou  fur  good 

roads  purposes, 

>«rlh  Altleboru  The  state  will 
begin  work  In  the  spring  for  the  con- 
struction of  a  new  highway  over  the  old 
pike  mad  at  an  expenditure  of  nearjv 
a  million  dollars. 

Mil..  i:ikiou  County  CommlMlonara of 

Cecil  Co.  sold  130,000  worth  of  bonds, 
proceeds  of  which  will  be  used  In  the 
construction  of  several  nieces  of  road 
In  said  county 

Minn..  Ilaluih— Council  assured  the 
•tine  highway  dept.  that  city  would 
construct  portion  of  the  Congdon  Blvd. 
between  Lester  Hark  and  the  city  limits. 
If  the  state  and  county  would  designate 
work  of  paving  the  Columbus.  Clinton  this  rout.-  as  State  lllghwav  No  I  and 
and  j..ff..r»..n  roads  Estimated  cost  to  construct  It  from  city  limit's  to  the  co 
the  county,  I.IOO.IKIO.  supplemented  bv  an  line 

equal  amount  from  the  Government.  Minn..  *«-  Paul— llamsey  Co.  Commls- 

In..  llavenpurl— V.  ork  postponed  until  sion.-rs  approved  the  spe.  locations  for 
spring  on  Harrison  St.  Harry  w,  Phil-  the  construction  of  a  mile  of  new  road 
lips,  comsr    Public  Works.  between   Kohler   Load  and  Goose  Lake 

,  JfWrraoii— on .en  Co.  making  plans  on  th.  st  Pau I  - 1  ujluth  lllghwav  Pro-' 
for  1921  paving  sts..  14.22  per  sq,  yd.  for    Ject  will  cost  12040 


><•»  !l"  k  has.  .  I2.4H  s<| 
yds.  bituminous  macadam  or  asphalt.  c 
A.    Browne.   State   Hlghwa>  engr. 

Kin..  Wllllsloii  Plain  are  UDder  way 
to  begin  work  in  the  spring  on  a  |ltlw.O0.i 
imrd-siirlBced  road  leading  from  the  Al- 
achua county  line  to  the  Marlon  county 
line  via  Bal.-lgh.  Wllllston.  Montbrook 
and  Morrison 

Kl»„  I.nkeinnd  polk  Co  will  receive 
state  oitl  for  construction  of  two  roads, 
one  leading  from  Lakeland  north,  thru 
Foxtown  and  to  the  Lake  County  line, 
a  distance  of  about  15  miles,  and  the 
other  from  Auburndale  north  to  the 
Lake  County  line.     About  24  miles. 

Un„    iii, i.ii, 1 — City    rejected    bids  for 
f.Vi.i-oii  ,,f   Improvement    bonds;   110  bios 
for  less  than  par  will  be  considered.  L. 
Stuhbs.  mayor. 
•  ;n.,  Mncnn — Bibb  c<  unty  will  do  the 
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la..  Ilurllnaton — I) 

of  Supervisors  decide  t 
son  road,    Will  start  graveling 
L.  Naumann.  chairman  board. 

la..  1  >  i.i.t>  uie — Appnhoose  Co.  Board 
of  Supervisors  will  Improve  county  rd*. 
4,  14  and  21.    J    B.  McNeal,  co.  aud. 

la.,  Davenport — City  council  petition- 
ed for  street  through  Bock  Island  rail- 
road embankment  at  4th  and  Howell 
St*.     Harry  Phillips,  comsr.  Pub.  Wks. 

Ida.,  r... -hi, -11,. — Council  passed  ordin 


Mlaa.,  Jaekaisn — Hinds  county  supervi- 
sors sold  1200.000  of  road  bond's  and  will 
offer  ISOfl.OnO  of  road  bonds  trest  of  Is- 
sue) in  the  spring;  planned  to  proceed 
with  road  construction,  Chairman  co, 
comsr*. 

Mo..  Kansas  City  —  Board  of  Public 
Works  approved  an  ordinance  providing 
for  the  issuance  of  bonds  amounting  to 
165.124.  for  the  purchase  of  land  to  be 
used  for  opening,  widening  and  estab- 
lishing the  23rd  street  traffic  wav. 

Mo..  Kaaaa*  Illy  —  Board  of  Public 
Works  decided  to  pave  Gardner  avenue 


ance  creating  local  imp.  dlst,  24.  calling  and  a  part  of  Monroe  avenue,  with  con- 
for  paving   greater  part   of  streets  on    crete.    Bids  will  be  asked  after  Feb.  I 


west  side  and  near  Technical  Institute 
Involves  expenditure  approx.  |8 

1, lull.,  (p.  O.  Boise) — John  W. 
ton.   State   Treasurer.   Informs   us  that 
because   of   market   conditions    no  ar- 
rangements have  been  made  to  offer  the 

!-  11  "           "i  1'  ^    'Til    I'm  yr  Highway 

bonds  voted  on  November  2d. 

III.,  liloomlnglon — Sealed  proposals 
will  be  received  by  H.  J.  Wilson,  City 
Clerk,  until  Jan.  15.  1921.  for  the  pur- 
chase of  H2S.0OO  *  per  cent.  10-yr.  op. 
Improvement  bonds. 

Ind.,  Indlannpoll* — Board    of    Public    Kugler.  Road 
Works   plans   to  widen    and  resurface 
In-laware  St.  from  lSth  St.  to  Fall  Creek 


Mo..  Kaaaaa  city— The  North  Side  Im- 
971.43.    provemei.t  Association  propose*  the  con- 
'ttKles-    "'ruction  of  the  north  and  south  boule- 
vard links.    Hare  ft  Hare,  architects. 

Mo.,  Kansas  Illy — This  city  will  let  a 
contract  for  widening  and  curbing  7th 
St.  from  the  east  line  of  Walnut  St.  to 
•  he  west  line  of  Grand  Ave. 

V  C  Greensboro — Guilford  Co.  12.000.- 
000  road  bond*  carried  In  recent  elec 
tlon. 

K.  C..  Heanforl  Co.  Proposals  for 
Boad  bonds  liso.noo,  Jan  13.  1921.  Frank 
Kugler,  Boad  Commlsi " 
ton,  D.  C. 


Issloner.  Washlng- 

C.  Bura-aw—Comr*.  Pender  Co.  soon 
Ind.,  Ilnckporl.  January  29.  1921.  at  2  receive  bids  surfacing,  grading  and 
n.m.,  by  Treasurer  of  Spencer  Co..  for  draining  20  miles  sand  clay  road  from 
sale  190,1)00  highway  Improvement  bond*  Still  Bluff  via  Greens  Ferrv  to  Kelly* 
— 6  per  cent.,  20  years.  It.  W.  Richards.  Cove:  also  building  causeway  approach 
Jr..  Treasurer,  to  Black  P.lver.    J.  Henry,  chairman. 

I.n.,  Llvlnastoai  Par  (P.  O.  Springville)        «r  c..  »nder»onvlll».— Cltv  will  adver 
-District  No   3  has  voted  1270.000  Road    tlse  for  bid V ~"  m"'fo?' Vhe^avteJ^f 
u,,nd*  streets,    namely.    Church.  Washington. 
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Crab  Creek.  First,  Third,  Fourth  and 
Fifth. 

V  J..  Trenton — Grant   Co-   plans  the 

reconstruction  of  the  Carter  Road 
which  extendi!  from  the  I-awretice,  Road 
above  Lawrciii  evllle,  to  Kosedalc,  a  dim- 
UN  of  about  l«u  mlic*  and  the  coun- 
ty plans  a  penetration  macadam  pave- 
ment  to  cost  about  lyv.vuv. 

.V  J,,  Trenton  Mercer  Co.  mill  re- 
ceive about  $s:!,i".iu  stale  aid  lor  the  con- 
struction of  roads 

V  J.,  Jrrnc)  City — The  PubllO  Service 
Railway  Commission  will  pay  the  Hoard 
of  Freeholders  $5,600  for  r. paving  the 
Newark  Turnpike  between  the  trolley 
trai  ks  from  Frank*  Crick  to  .Schuyler 
Avenue.  The  Freeholders  will  advertise 
for  l>id«  at  once. 

V  Horn  ul  llrooklyn  City  propOMl 
extension  of  Platbush  Ave. 

V  1.,  Worn  Bronx — City  plana  chang- 
ing <>f  tirades  in  territory  bounded  by 
llerlng  Ave.  Hn>n\  and  I'olhatn  Park- 
way, Sackell  and  Pierce  Avenues. 

O.,  4  ulunibun  City  "1  Columbus  plans 
to  pave  Front  St.  and  3d  St.  Mr.  Duffy. 
Service  Director. 

O..  Columbus — The    pavinK  program 
outlined  by  city  ottlclals  will  Involve  an 
expenditure    of    $  l.:|nu.uuo    for  Improve- 
nnnts  in  1»2I.    Mr,  Simpson.  City  Kngi 
neer. 

«»..  Columbus  Council  considers  the 
paving  of  3d  street,  from  Livingston 
..venue    lo    Nitghlcn    street.  Ksllmated 

cost.  $213. 775.  Mr.  Simpson,  city  F,n- 
Klneer. 

IK,  Colnnihna  A  new  paving  prim-ram 
proposed  for  1921  by  Service  Director 
Huffy,  will  depend  on  the  Rail-Light 
Company,  whose  share  ,.f  improvements 
will  cost  between  $L2»0.'">.i  and  $1,500.- 
OUti. 

O.,  Antnrln  -Otatson  Oft,  Court  plans 
an  expenditure  of  $60. Mini  for  Improve- 
ment of  road  from  Seaside  to  F.Ik  Creek 
and  Cannon  Reach. 

«»..  '/.narnvlllr — City  council  passed  a 
resolution  ordering  the  service  dire,  tor 
lo  advertise  for  bids  for  the  paving  of 
Kaatman  street,  Galligher  street,  Con- 
vers  avenue  anil    Findloy  avenue. 

O,  >|.ri.iKii..|.i  The  County  Commis- 
sioners plan  street  improvement  amount- 
ing to  fclu.uSS. 

4»„  Voungstonn — Council  passes  ordl- 
nance  lo  pave  Dearborn  St  .  grade  Wil- 
cox St.  and  also  passed  a  resolution  to 
;•  •  v.  -'  re.  *  rallw  ..>•  In.  f  Masoning 
Ave. 

O.,  Anhtahnln  The  city  is  c.ntemplat- 
log  a  program  of  grading  and  paving 
and  curbing,  The  engineer  la  C.  R- 
Stanhope  and  the  city  manager  is  H.  M 
Turner,  both  City  Hall 

<>.,  I.s  Hue — A  resolution  has  been 
pasped  providing  for  the  Issuance  of 
Paving  bunds  lo  the  amount  of  $15,000. 

f I  a  Poluntbuo — City  engineer  prepares 
plans  and  estimates  of  repaying  McNeil 
Ave.  The  largest  project  la  the  paving 
of  Third  St.,  w  hich  w  ill  cost  $213,000, 

<•-.  Cleveland — $400,000  road  and  bridge 
Improvements  to  be  carried  on  this  win- 
ter. » 1 5. 0.Otin  to  be  spent  for  grading 
New  roadway  over  Harvard  Dennlson 
bridge  will  also  be  laid  this  winter  at 
an  estimated  cost  of  $25l>,i)iu). 

•I..  Cincinnati  Through  Mayor  Calvin 
It  was  announced  $1,000,000  will  bo  ex- 
pended for  street  improvements. 

O..    \ew    Lexington— Rrlck     road  be- 
tween Lexington  and  Crooksville  »o  be 
built.     County   surveyor  making  necea 
sarv  survey  plans. 

II. .  sandosfcy  Tlffln  Ave,  Caslalla.  and 
Venice  road  within  the  city  limits  to  ba 
naved, 

O.,  Monlpeller  $45,000  has  been  ob- 
tained for  construction  of  the  Kdon  Coo- 
ney  road,  and  $37,000  for  the  road  thru 
Str>  ker  village. 

O.,  Itueyma  Craw-ford  county  comrs. 
have  a  (opted  resolutions  favoring  the 
receipt  of  bids  on  all  four  type*  of  mart 
for  the  Oceola  rd.  Imp.  four  and  one- 
••  riths  mil-  -  w  ■  ■-•  t:  •  \\ '•.  .in.b-t  ■  o 
line. 

O..   i          Should   nil   the  paving 

program  outlined  be  carried  out  nexi 
xear  It  will  cost  the  taxpayers  shout 
$1,300,000,  city  engineer  Simpson  states 
of  this  amount  more  than  S J .nn.oiio  win 
he  thoroughfares  In  which  the  pall 
Light  Co.  has  tracks  and  the  remainder 
for  allevs  and  side  streets 

O.,  Warren— Commissioners  of  Trum- 
bull Mahoning  &  Columbia  counties  plan 
the  rebuilding  of  main  trunk 
from  Lake  F.ric  to  Ohio 


ng.  H 
.  Silver 


O..  Toledo  —  Ordinances  have  been 
passed  providing  for  the  grade  of  Dun- 
dec  avenue,  Colina  Drive.  Andero  Drive. 
Teilerman  street,  also  a  resolution  passed 
for  construction  of  sewers  No.  1374  and 
Mil.    A.  \V.  Payne,  clerk. 

O.,  Tim ii  -  $222,ooo  bonds  are  Issued  for 
Improvement  of  Tlinn  Fortoria  and  Tlf- 
tln.  Flndluy  roads. 

O.,  x>orwon«l — Town  has  authorised  $4.- 
oiiii  Street  Improvement  bonds. 

Oh  Logan —  Town  has  authorized  $6,050 
Street  Improvement  bonds. 

O,,    Alllaner-   Considerable    paving  Is 
contemplut.il  for  the  early  spring 
li,  Anderson  is  engineer  and  C  P 
Is  auditor,  both  City  Hall. 

Okln  .  Muskogee  Muskogee  county  Is 
t.>  have  5u  mile*  more  of  hard-surfaced 
run. I  and  three  bridges  wil  be  construct- 
e.l  across  the  Arkansas  Itiver.  Imme- 
diate work  will  include  the  extension  of 
road  south  from  Fort  Gibson  on  to 
Kruggs 

likla..  Milpfc.ur  Twp  iP  o.  Hugo)  — 
Town  h:is  voted  $«5.U0O  ltuad  bonds. 

DM..  Windsor — Citizens  will  vote  In 
Jan.  and  plan  lo  build  an  asphalt  pav- 
ing  plant  at  a  cost  of  $50,000. 

Ontario  I4»0,IIHO  debentures  sold  In 
the  past  year  through  a  new  plan  of 
land  disposal  which  arranges  for  a  di- 
rect sale  to  tho  citizens  Instead  of  rind- 
ing their  way  to  the  public  through  bond 
houses.  When  authorised  debentures 
are  not  available  but  expected,  the  city 
treasurer  a<  cepts  money  for  which  he 
Issues  a  receipt  and  interest  Is  paid 
from  tho  moment  It  la  accented  by  the 
city. 

Ore.,  snlem  Citizens  may  vole  in  the 
spring  on  a  bond  Issue  of  $10,000,000  for 
the    improvement    ami    construction  of 

roads 

ore.,  tinnier — It  Is  planned  to  Improve 
all  roads  in  Mosiur  District.  Murk  A. 
Mayer,  president  of  the  flood  Itoads 
Assn. 

Ore,.  Portlnnd — County  commissioners 
will  purchase  a  gasoline  shovel  by  trad- 
ing in  the  present  one  and  spending  an 
additional  $15,000 

Pa..  Harrlahurg — City  proposes  to  Is- 
sue bond!  or  $300,000  to  provide  for  Im- 
proving river  front  by  the  removal  or 
the  Hardscrabble  properties,  the  widen- 
ing '  1  it  reels  and  the  add  I '  (till  tC  pollM 
head.|uarters. 

I'n.,  Potiavlllr  —  $50,000  of  bonds 
awarded  to  a  New  York  firm.  Bonds  to 
be  Issued  next  spring  for  street  improve- 
ments to  the  amount  of  $400,000. 

Pa.,  Warren  Co.  (P.  O.  Warren) — An 
Issue  of  improvement  bonds  to  the  ami. 
of  $3(10.000  has  been  proposed. 

I'a..  Fleming-ton — Town  will  not  offer 
the  $12,100  Road  bonds  voted  In  May 
until  next  summer. 

Pa..  Allegheny  Co.  (P   O.  Pittsburgh) 

The  County  Commissioners  have  au- 
thorised the  Issuance  of  Road  bonds  to 
•  he  amount  of  $1,21.0,000. 

Uue..  iiu.bee — An  Issue  of  General  Im- 
provement honds  to-  the  amount  of  $900,- 
.100  haa  been  proposed. 

a.  Cm  Greenwood — Leflore  Co  voted 
$300,000  of  6  per  cent-  road  bonds,  to 
take  the  place  of  a  similar  Issue  bear- 
ing lower  rate  of  Interest  Chad 
County  Commissioners. 

*.  I>.  Hnrnn  Rcadlo  Co  Co.  Com- 
missioners considering  construction  of 
new  highway  from  here  to  Wolsey.  H. 
VV    Gardner,  Co,  Aud. 

Tenn.,  Cleveland  -An  Issue  of  Street 
Improvement  bonds  to  the  amount  of 
$20u,000  has  been  authorized. 

Tenn..  K noxvllle—  Street  Improvements 
will  require  an  expenditure  of  $1,500,000 
according  to  Commissioner  N.  R  Kuhl- 
man 

Tex.,  \uatln  Attorney  fleneraTs  De- 
partment approved  bonds  of  Denton  co. 
road  Improvement  district  No  2.  at  $85.- 

01/0. 

Tex..  Ilrrckenrldgr  Citizens  outhor- 
l?eil  the  Issuance  of  bonds  to  provide  for 
street   improvements  to  cost  $300,000. 

Tex..  Trisrk«s«r  Federal  and  state  aid 
amounting  t..  $Slf.00o  will  be  spent  for 
rond  work  in  Cass  county.  R  M.  Hub- 
bard, chairman  of  the  Texas  Highway 
Commission. 

Tex..    Canyon— Sealed    proposals  will 


Tex.,  Llmralonr  l  o.  t  P.  O  (Iroesbeckl 
—An  election  was  held  Dec.  11  to  vote 
the  issuance  of  Road  District  No.  11 
bonds  to  the  amount  of  $75,000. 

Tex..  Waeo — The  election  held  Nov.  23 
resulted  in  favor  of  Issuing  the  follow- 
ing bonds:  Street.  $  law. 094);  Park  Im- 
provement. $«i..000 

Tex.,  Henrietta -All  issue  of  street 
Improvement  bonds  to  the  amount  of 
*  IC  hi  rled   al   a    recetil    el.  tlon 

Tex..  Canyon.  I. as  voted  $30,000  Street 
Improvement  bonds 

Tex..  Navarro  Co.  (P.  O.  Carslcaua) 
has  has  $2I0.l»oo  District  No.  10  Road 
bonds  approved  by  the  Attorney  Gen- 
eral. 

Tex.,  Houston,  will  offer  $«i75.')00  Va- 
rious Improvement  bonds  after  Jan.  1, 

Tokyo — With  the  capital  partially  paid 
in  and  tests  as  to  the  density  of  the  soil 
completed,  the  Tokyo  1'ndurground  Rail- 
way Company.  Ltd..  Is  going  steadily  for- 
ward with  its  plans  for  constructing  30 
miles  of  subway  electric  lines  In  order 
to  relieve  the  present  congested  condi- 
tions of  traffic  here. 

Wnsh.,  Auburn,  ha*  authorized  $ ; . f. T. 2 . - 
s:t  Improvement  bonds. 

\\  :i«k.,  Seattle  —  City  Council  orders 
improvement  of  West  Ittlh  St.  Con- 
stun  t|on  of  concrete  sidewalks;  also  Im- 
provement of  other  streets,  paving  same, 
rcgradlng  and  drainage.  F..  M.  Street. 
Deputy  Clerk 

Wiuh.,  Illllyard — Cornty  comrs  plan 
paving  of  sut  way  undei  the  Great  North- 
ern tracks  at  Illllyard,  Mead  twp.  The 
cost  estimated  at  $10,000.  distance  to  be 
paved,  1060  ft. 

Vtnsh.,  Seattle  City  (..uncll  considers 
Plans  for  extension  of  Olive  street  from 
its  present  terminus  at  R.  llevue  lo  crest 
of  the  hill  lo  the  east  at  an  estimated 
cost   between   $590,000  and  $71»,a00. 

WsaVi  Mevena  Point  —  The  highway 
program  planned  for  Portage  county 
will  cost  $84.90C. 

vi  is  .  Juneau  Co.   (P.   O.   Mansion) — 
An  Issue  of  P.oad  Improvement  bonds  to 
1 ;,.    amount    >.l    ISO.  OuO     ha*    been    1  rsj 
posed. 

Wl...  Whitehall  County  board  of 
Trempealeau  Co  voted  $10,000  for  road 
machinery  Including  12  wheel  scrapers. 
K.  F  Roterlng,  Arcadia.  Wis..  Commls- 
sloner. 

Wla.,  Montello— County  hoard  of  Mar- 
quette Co,  voted  $4,000  for  rond  machin- 
ery for  1921.  Herman  S.limltz,  Montel- 
lo. Wis.  Commissioner. 

Wis..  Sturgeon  Bay — -Door  Co.  board* 
voted  to  Improve  the  following  road  by 
gravel  surfacing:  Green  Ray  road.  $5.- 
717.67:  Sister  Hay  road,  $LS07  02:  Casco 
road,  $1,500;  Town  Line  road.  $1,500:  Bal- 
levs  Harbor  road.  $1,500;  Clay  Ranks 
road.  1.500;  Herlache  road.  $1,500:  Ral- 
leys  Harbor.  Town  of  Gibraltar.  $1,500: 
West  Jaeksonport  road,  $1,500;  Europe 
Ray  road.  $1,500;  Town  Line  road.  Town 
of  Nasewaupee.  $1  300;  Baileys  Harbor 
road.  Town  of  Sevastopol.  $1,500;  Clay 
Rank  road.  Town  of  Sturgeon  Bay,  $1.- 
500:  Chandolr  road.  Town  of  L'nlon.  $L- 
500;  Jackson  Harbor  road.  Town  of 
Washington.  $1,500;  Ralleys  Harbor 
road.  Village  of  Kphralm.  $750;  Railevs 


Harbor.    Village    of    Sister    Ray.  $750; 
Grand  total  or  $22,507.03.    ,T.  M.  t. 
Sturgeon  Ray.  Wis.,  Commissioner 


Win..  Went  Ben*— Washington  County 
board  voted  $r-73.sr.4  plus  $4. 788.71  state 
aid  for  the  Improvement  of  Trunk  Hlgh- 
wnvs  IT.  and  55  in  towns  of  Jackson. 
Polk.  West  Rend.  Trenton  and  Hartford 
by  gradln?.  draining  and  concrete  sur- 
facing This  Improvement  Is  by  bond 
Issue  funds  In  addition  to  the  above 
Ihe  county  has  the  following  county  and 
state  n'd  road  construction  program  for 
l<io].  -rv,r  West  Cedar  Lake  road  In 
Town  of  West  Rend  $4,500;  the  West  Ce- 
dar Lake  road  in  town  of  Polk  $2.«53.05; 
gravel  Imnrovcmcnt  In  town  of  German- 
town  $3.576  51  and  gravel  Improvement 
in  Tow  n  of  Jackson  9S.574J  51  Grand  to- 
tal of  $:,9?.929.S1 .  Chns  Johnson.  Ke- 
wauskum.   Wis.,  Commissioner. 

Wis..  Kewaunee — County  board  of  Ke- 
waunee Co  appropriated  $«,S0O  for  th« 
oiir.  ha«c  of  additional  road  machinery. 
Moses  Shaw,  Algoma.  Wis..  Commr 

Win..    Wanaan— Marathon    Co  hoard 


he  received  hv  J,  D.  Gamble,  Mayor,  un- 
1  for  the  purchase  of  $20,000 


til  March 

5  per  cent.  20-40  yr 
ment  bonds. 

Trx..  Browaavlll 

Flizaheth  street. 


op.  Street  Improve- 
-Clty  plans  to  pave 


appropriated  $10,000  for  the  purchase  or 
road  machinery  for  1921.  J.  H.  Vogt. 
Wausau.  Wis..  Commr. 


Win.,  F-an  cinlre — Eau  Claire  County 
hoard  voted  a  county  and  state  aid  road 
construction  program  of  $JM75.25.  In- 
cluding  grading,  draining    and  gravel 
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surfacing  of  various  roads.  Gay  Os- 
borne,  Kau  Claire,  Wis.,  Commluioner, 

W  la.,  Black  lllver  Falls — County  board 
of  Jackson  Co.  voted  a  state  and  COUItty 
aid  road  construction  program  of  $45.- 
61']. 09  for  Improving  by  grading,  drain- 
ing and  shale  surfacing  of  various  roads 
for  1921.  Wm.  Tlbbltts.  Black  River 
Kails.  Wis  .  Commr, 

Wla.,  Krnauin —  Kewaunee  Co.  board 
passed  u  road  construction  program  ot 
stale  and  county  aid  amounting  lu  $::*.- 
»Zi.30  lor  improving  by  grading,  bridg- 
ing and  surfacing  with  gravel,  various 
roads  in  tin.  county  In  1921.  Moses 
Shaw.  Algoma,  Win..  Commr 

\\  Is.,  n  nuiuuui  Waushara  Co.  board 
VOIcd  a  county  and  state  aid  road  con- 
struction program  or  $22,172.53  fur  1921. 
including  bridges,  concrete  pavement  In 
village,  of  Wild  Rose  and  travel  sur- 
facing ol  various  roads.  Fred  Grimm. 
Wautoma,  Wis.,  Commr. 

\\  la.,  Merrill  County  Hoard  of  Lin- 
coln Co.  voted  to  Improve  various  roads 
111  tlit-  county  by  grading,  draining  and 
■Urfax  inn  with  gravel  and  appropriated 
the  sum  of  $19,093.17  for  191' I  road  con- 
struction. H.  H.  Kuehling.  Merrill.  Wis.. 
<  'nmmr. 

Wis..     Ha)  nnnl — Sawyer     Co.  hoard 
voted  a  county  and  state  aid  road  con- 
struction program  of  $6,821  OS  for  1921. 
including  grading  of  various  roads 
J.  Collett,  Hayward,  Wis.,  Commr. 

Wla..  HaUaai  Lake—  Co.  board  „f  p„]k 
Co.  voted  a  county  anil  state  aid  rou.i 
construction  program  of  121,11*. It  for 
ItSt,  Including  grading  and  gravel  sn-- 
facing  of  various  roads.  C,  Xv  strum, 
lialsam  Lake  Commr. 

Wis.,  Friendship  -  Adams  Co,  boar<l 
voted  a  county  and  state  aid  road  con- 
struction program  of  $8,105.30.  including 
grading  and  claying  various  roads  in 
the  county.  J.  A  McGregor,  Friendship.. 
Wis,  Commr 

Wla..  tahlnnd — County  board  of  Au- 
ums  Co  voted  a  cotintv  all. I  stale  »hl 
road  construction  program  of  t67.H3.1.44 
W.  K.  l>ilon,  Ashland.  Conimr. 

Wla,  K  Ik  burn — Walworth  Co  hoard 
voted  to  Improve  Ihe  following  roads 
with  count)  and  state  aid  in  lilt) 
Whitewater-Janesville  road,  town  of 
Whitewater,  concrete  surfacing,  $16.- 
78.1. 15;  .lanesvllle-Mllwuukee  road.  Town 
of  Richmond  and  Sugar  Creek.  $ls.M"5  • 
1'6:  grand  lotal  of  $«.'.. «Ks  4 1 .  M  .1  ru- 
lers. Klkhorn,  Wis.,  Commr. 

Wis.,  Wnaaan — Marathon  Co.  hoard 
voted  a  county  and  stale  aid  road  con- 
struction program  for  1U21  of  $  1 5.2 70. IS. 
Including  grading,  gravel  surfacing  of 
various  roads.  J,  II.  Vogl.  Wausau 
Wis..  Commr. 

Wla.,  Kenoana — Kenosha  Co.  board 
vuled  the  following  road  construction 
program  for  1921:  Sheridan  road  No.  15, 
Tow  n  of  Pleasant  I'rairle,  concrete.  11.- 
OOO;  Geneva  road  No.  50,  Town  of  Bris- 
tol, concrete,  $1,575;  Milwaukee  road  No. 
57.  Town  of  Pleasant  Prairie,  $1,500: 
Kllhourn  road  No.  57,  Towns  of  Somerx 
*  Paris,  concrete,  $60,000;  Milwaukee 
road  No.  57.  Town  of  Pleasant  Prairie. 
$20,000;  concrete:  Geneva  road  No.  .10. 
Town  of  Wheatland,  concrete.  1:0.000; 
Honda  on  county  system.  Brighton  ami 
Kansasville  roads,  town  of  Brighton, 
gravel  surfacing.  $H.018:  Silverlake  road, 
gravel  surfacing.  Town  of  Salem.  $7.- 
5.10.  Haasett- Powers  Ijike  road,  gravel 
surfacing.  Town  of  Randall,  $7. 527. 74; 
grand  total  of  $123,075.74.  John  Her- 
ton.  Kenosha,  Wis.,  Commr. 

Wla.,  Madlaon — Countv  board  of  Dane 
CD.  voted  a  county  and  state  aid  road 
construction  program  for  1921  of  $121.. 
872, 1  1.  F.  M.  I.lpke.  Court  House.  Madi- 
son. Wis..  Commr 

Wla„  superior — Douglas  Co  hoard 
voted  the  follcwing  count)'  and  state  aid 
road  construction  program  for  1921: 
Oravel  surfacing  Trunk  Illghwav  No  10, 
Town  of  Amnicon.  $17,353.17.  Graveling 
Lakeside  road.  Town  of  Lakeside.  $9,- 
941  27:  Grading  Western  road  Ton  of 
Superior,  $5.SS2.54;  Grading  I>oble  road. 
Town  of  Hawthorne,  $5,000;  gran.!  total 
of  $:!S.17«.»S.  C.  D  Conkcy.  Jr..  Supe- 
rior. Wis..  Commr 

Wla.,  Vliwioa— Vernon  Countv  board 
voted  a  county  and  state  aid  road  con- 
struction program  for  1921  of  $2  I.S!»'  18. 
Including  grading  and  travel  surfacing 
of  various  roads  In  the  county.  Alex 
Itlstow,  Vlron.ua.  Wis..  Commr. 

Wla.,  Hnrran  County  board  of  Bar- 
run  Co.  voted  a  county  and  slate  aid 
road  construction  program  nf  $-2S. 245.- 


2H  for  1920.    Ed.  Qleason.  Barron.  Wis  . 

Commr. 

Mli„  Umi  Lake — County  board  of 
Green  Lake  Co,  voted  to  improve  the 
follow-intf  roads  with  count}-  and  state 
aid  In  1921:  l'rinceton-Montello  road. 
Town  ol  Princeton,  gravel  surtacini;. 
uou,  Green  I-ake  Itipon  road.  Town  of 
Brooklyn,  $4.u»3.7J,  gravel  surfacing; 
llcrlin-Ncshkoro  road.  Town  of  Seneca, 
gravel  surfacing.  18.404. 51:  grand  total 
of  $15.4os .:«.  |i,  c.  William.  Green  l-ake. 
Wis..  Commr. 

Wla..   «..  Fnlla- -County  board  or 

Chippewa  county  voted  a  county  and 
state  aid  road  construction  program  for 
l.i.'l  amounting  to  t8i.558.s5.  including 
wra  v.  I  sin  lining  of  various  i...i.l«  p 
O.  I .  k  tantK,  Chippewa  Falls.  Wisconsin, 
comsr. 

wis.,  ivimhmmm    Count)  board  ol  Wom- 

paca  county  voted  a  county  and  state  aid 
load  co.istriK  lion  program  lor  1921 
amounting  to  $25,461  02.  Including  grad- 
ing ami  gravelling  various  roads. 

Wis.,  .Icltcraon  t'ount>  hoard  of  Jef- 
ferson county  voted  a  county  and  state 
aid  r  tad  conslrui  tion  program  amount- 
ing 10  $l4.*5n.7s.  including,  graveling  ana 

.r  n v   "I    various   r.  ads.  and  Portland 

bridge  in  Village  of  Waterloo.  15,  D. 
Itorro,  Fort  Atkinson,  Wis.  comsr. 

Wla..  Itncinr— Haclne  county  board  nf 
supervisors  voted  a  county  and  state  alu 
load  construct!!  n  program  of  tlK.KM.fl 
for  1921.  Including  grading,  graveling 
and  concrete  surfacing  of  various  roads 
in  the  county.  W.  O  Thomas.  Ha. int. 
Wisconsin,  comsr. 

Wis..  \Ibih  County  board  of  Huffalo 
county  voted  a  county  and  state  aid 
road  construction  program  of  $5.1.655. IS 
for  1921.  including  grading,  draining 
and  surfacing  of  various  reads.  J.  Reln- 
hart.  Nelson,   Wis.,  comsr. 

Wis.,  lielolt — Five  miles  of  new  street 
pavlrg  In  h«-  done  during  1921  Twenty- 
three  sire,  ts  to  he  paved. 

Wla.,  aievena  Point — Cuunty  board  of 
Portage  county  vided  a  count)'  and  stat* 
aid  roud  construction  program  of  $32,117 
including  grading  ami  gravel  surfacing 
of  various  roads  T  I-;  Gallic).  Stevens 
Point.  Comsr. 

Wla.,  Sparta  Monroe  count)  board  of 
supervisors  voted  a  county  and  state  aid 
road  i-oir  tr  ,o  ;  lor.  program  •!  I ...  1  '  1  I  < 
including  grading,  culvertlng  and  gravel 
surfacing  of  various  roads.  Chns.  H. 
Millard.  Sparta.  Wis  .  comsr 

\\>o..  >ev>  ensile  Myrtle  Fryer,  Ilox 
li»2.  wunts  prices  and  descriptions  of  the 
following:  Hooter  plows,  road  drags, 
road  graders,  two- wheel  scrapers,  four- 
wl  eel  scrapers,  dump  wagons,  indus- 
trial railway,  cars  and  track,  hoisting 
and  conveying  beckcts.  tlragllne  excava- 
tors, elevating  graders,  stone  unloadcrs, 
subgrade  machines,  scarifiers,  concrete 
mixers,  small,  culvert  forms,  reinforce- 
ment fabric  for  concrete  pavements, 
loaders  for  concrete  mixers,  stone  and 
food  elevators.  black  powder,  fuses, 
concrete  chutes,  gravity  conveyors,  port  ■ 
aide  sawmills,  platform  elevators,  nand 
tools,  transits  levels,  dynamite,  trench 
braces,  an  h  centers,  cablcways.  back 
filler  machines,  pneumatic  conveying 
plant,  hand  windlass.  Jinnlwiek  derrick, 
heavy  stool  and  manlla  rope,  differential 
hoist  blocks,  water  tanks,  portable  field 
office  buildings,  uil  lights,  structural 
steel,  picks  and  shcvels.  trench  excavat- 
ing mac l  Inei,  i  Ipe  cutting  machines,  cast 
iron  pipe,  screwed  pipe,  pipe-handling 
lerrlck  i.  pneumatic  calking  machines, 
concret.  chutes,  hoisting  and  .  o  nve)  I  ng 
buckets,  tunnel  forms,  steel  pier  and  wall 
f  irms.  reinforcement  bars 
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SEWERAGE— SANITATION 


Ala  ,  Montgomery  Proposals  wanted 
for  Sanitary  anil  Storm  sewer  $50,000 
bonds.     I»ee.  20.  1920.  *  five  per  cent. 

Arts.,  t'hnealx — $140,000  extensiun  of 
sewer  system  bonds  approved  on  Nov. 
27.    r  pi  r  cent. 

\rk.,  Herman  CM)  will  son  adver- 
tise for  sewer  extension  bids  Kstlmat- 
ed  cost  $75,000.  Ford  &  McHae.  engin- 
eers. Little  Hock. 

Aria..  Miami  —  \n  election  was  held 
Pec  20  to  vote  the  Issuance  nf  sewer 
sxstein.  $125.0011  bonds. 


of 

tlon  or  sewers. 

Cat.,    Woodland  City 
extend  sewer  system. 

Cni„  Htocktoa— City  considers  sewer- 
age  improvements.  Including  additional 
tank  to  take  care  of  the  sewage  water 
supply  for  Hushing  purposes,  and  the  In- 
stallation i,t  a  pump  to  keep  the  tank 
clean:  also  purchase  or  additional  land 
for  the  sewer  farm. 

l  al.,  Oakland — Berkeley.  Alameda  and 
Oakland  consider  plans  for  a  tri-clly 
garbage  collection  and  rcr.dcriiig  plant 
in  Oakland 

«'»i..  I'm  bio-  Oi  inan  Construction  Co.. 
|0Ot  Cartaret  St..  want  prices,  doscrlp- 
tions  on  stone  and  sand  elevators,  sand 
washers,  gravity  conveyors,  trench  ex- 
cavating mathines  ami  tunnel  forms. 
Fin..  Tampa  City  Council  approves  of 
construction  ol   sanitary  sew- 


i  se  I 


prop< 
era. 

Fin..  Weal  Palm  Iteaek — City  will  con- 
struct sewers  and  drains  during  next 
year  costing  tlaii.uou.  Carl  Hlddle.  city 
manager. 

Fla.,  Prnaaculn  —  City  adopted  ordi- 
nance to  relay  sewer  from  Chase  to  Main 
Sts.    About  $2«.«oo.    L.  K.  Helnberg.  elk. 

lin.,  lait^range  X'otetl  I  >.  c  111  on  $lvio,- 
iOS  bonds  lor  sewer  construction  and 
extension  or  system     The  mayor. 

III.,    in  l   Alvord   Jit  Rurdick. 

engrs..  s  South  Dearborn  street.  Chicago, 
opens  bids  In  January,  building  sewage 
<II«|>osal  plant,  for  city.     About  $«0.0(i» 

III.,  ('hlrairo  City  proposes  to  con- 
struct reinforced  concrete  pipe  tunnel. 
.1  D,  Kaposi  to.  The  Chicago  Cnlofi  sta- 
tion Co..  f.u»  W.  Jackson  Itonlevard 

III..  Ileentur  City  receives  bids  In 
February  building  intercepting  sew  i-rs  in 
various  streets.  About  $::oii.uoii.  Gree- 
ley. Psoras  A  Hansen,  39  West  Adams 
St  .  Chicago,  engrs. 

III.,  /dealer — City  will  probably  re- 
ceive bids  in  January  building  sewer* 
age  system,  involving  43,8s0  ft.  s-15  In, 
vltr.  sewer  pipe,  29, null  en.  yd.  earth 
trenching  and  M  brick  manholes.  About 
$11  l.«7v  K.  A.  Cox.  W>st  Frankfort, 
etigr 

K>.,  LoMlsvllle — City  engrs  preparing 
plans  for  sewer.  Work  t<»  begin  as  soon 
as  bonds  have  been  sold  at  par. 

Ky-  "o  .  i.Ki.oro — $100,000  bond  Issue 
voted  on  sunn  lor  repair  and  reconstruc- 
tion or  sewer  svstem 

K>..  Fmnkforl—c,  instruction  of  storm 
water  am!  sanilarv  sewers  contemplated. 
Kstimaled  cost  $75,000.     The  mayor 

l\>..  OnrnalM.ro  J  W  liichardson, 
City  Clerk,  informs  us  that  the  pro- 
posed $|iin.  )  Sewer  bond  Issue  cannot 

be  submitted  until  the  November  <1»21> 
election  According  to  news  reports  the 
bond  election  was  to  have  been  held  on 
l"«c    |,  IS2U 

lira", Ion — City  council  proposes 
sewer  on  Park  street  this 
Pipe  has  been  purchased. 
Ilnvreratwwn — Sealed  proposals 
received  bv  the  City  Clerk  until 
for  the  purchase  of  $140,000  five 
per  cent  !»  1-4  yr.  av.  Sewerage  bonds 
Mieh...  Feradnlr  Ctty  received  bids  fur- 
nishing labor  and  material  laying  2,547 
ft.  30-3«  In  sewer  in  Rockwell  ave,  from 
llermi'da  to  Farmdale  avenues,  from  R. 
I).  Baker.  |x5  Klmherst  avenue.  Detroit, 
(rein. -con.)  $4«.fl00:  H.  W.  Edwards.  Mi- 
lan (vltr.)  $«o.ooo. 

i         .  roknto — Survey  Is  being  made 

Tor  sewer  by  J.  A.  Rowatt.  engineer. 
W'llmar. 

Mian..  Stillwater — Sewer  system  con- 
templated.    M.  I.    Murphy,  councilman 

Minn..  Xorlh  llranch  —  Knglneers  L)rusr 
*  Mllllnowskl.  512  Globe  Bldg..  SL  Paul, 
are  preparing  plans  lor  sewer  system. 

iii',  MprlnBlleld — This  city  will  adver- 
tise ror  bids  ror  construction  of  a  sewer 
in  district  9.  Section  6.  nf  the  main 
sewer  system  of  Sprlngfied.  The  dis- 
trict requires  24. 191  feet  of  sewer  mains. 
13   manholes  and  eight  flush  tanks. 

N.  I).,  rirssd  Forks— Petition  has  been 
grunted  for  construction  nf  sewer  Chss. 
J.  Kvanson,  city  auditor. 

Mots*  Hooper  City  council  decided  to 
construct  sewer  system. 

V  J-.  RMlherrord  Council  passed  or- 
dinances autboi  Ixl'ig  ?ew  t  'n  nivoVe 
avenue,  construction  of  sidewalks  on 
Riverside  avenue,  and  paving  on  Sun- 
derland avenue. 

\.  J..  Ilnrllngton  An  ordinance  has 
been  passed  authorlxlng  the  issuance  of 
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PUBLIC  WORKS 


;  per  cent.  Sewer  bonds  lu  the  amount 
of  IIhi.wuo. 

\.  \..  S.  I..  St.  Ueorgr — C.  D.  Van 
Name.  pres.  Richmond  Uoro,  received 
bids  Dec.  7,  building  stewer  In  South  at. 
from  Long  Island  K.  1C.  tracks  to  Hook- 
away  avenue  (a)  open  cut,  (b)  tunnel, 
from  K.  Spannello,  (a)  $34, 4*3.  (b)  $35,- 
4»3;  Green  Contg  Co..  734  Vernon  ave- 
nue. Astoria.  L.  I.  (b>  $34, 51)6,  J.  Rottl. 
(a.  $41,590.  (bj  $34,945. 

O..  Iiiunfimnn  -  City  proposes  to 
bull.l  3  1-2  miles  addition  to  Mill  Creek 
sewer,  at  a  .oat  of  $2'Ji),uuo.  «.  F.  Tur- 
ner, city  hall. 

O.,  Columbus — City  council  passeB  a 
revolution  to  conBtruct  a  sanitary  sower 
in  Front  street.    Upha  Moure.  clerk. 

o„  <  Incinnatl — City  council  plans  sev- 
eral m»er  Improvemeiita,  including  the 
Installation   of   sewers   In  Madison  villi.. 

O.,  <  oluinbua — City  Engineer  Simpson 
es.tlmat.-d  newer  program  In  1821  to  cost 

tuo.ooo. 

O.,  /.snesvlllr — A  motion  to  prepare  an 

Ultimate  on  a  storm  and  sanitary  sewer 
on  Shelby  street,  from  Cliffwood  avenue 
to  l'lne  street  was  passed  by  city  coun- 
cll.  An  ordinance  authorizing  a  bond 
issue  amounting  to  $1-2,000  was  passed 
for  the  purpose  of  paying  the  city  *  pro- 
portion for  the  construction  of  the  sani- 
tary sewer  In  the  7th  ward,  was  passed 
by  the  Council. 

o  .  Cincinnati,  has  authorized  $36,700 
Sewer  bonds. 

«>..  Van  Wert-  Bids  will  be  asked  In 
the  spring  for  a  sewage  disposal  plant. 
The  consulting  engineer  la  James  Stoop. 
City  Hall. 

O..  Alliance  The  construction  nf  a 
sanitary  sewer  In  ltockhlll  Av.  Is  under 
contemplation.  H.  E.  Anderson  Is  engi- 
neer and  C.  P.  Stiver.  Court  House.  Can- 
ton. O.  is  county  auditor. 

(>.,  Akron — Legislation  to  sell  $200,- 
0(i(l  paving  bonds,  srwer  and  water 
bonds.  Is  now  before  the  finance  com- 
mitter of  the  council.  The  committee 
has  already  recommended  $200,000  for 
resurfacing  and  paving  streets  and  will 
Issue  its  further  recommendations  this 


Ok  la.,  >orman — Ctty  having  plan*  pro- 
pared  for  extending  sewerage  system. 
About  $50,000.  Peckham.  Sutton  4k 
James,  Oklahoma  City,  engra. 

Oat..  St.  Thomas — The  Board  or  Works 
Committee  plans  to  start  work  at  once 
for  the  construction  of  two  sanitary 
sewers. 

Paw  llnrrlabnrit — An  ordinance  to  pro- 
\*ide  for  two  new  sewera  Introduced  in 
City  Council. 

Ph.,  So  ram  on — Dept.  Public  Works  re- 
ceives bids  In  spring,  building  lateral 
sewers.  Involving  3.550  lin.  feet.  8-12 
In.  vltr.  pipe  sewer.  About  $27,701.  W. 
A.  Sc  hunk,  chief  engineer. 

Pa.,  Pottarrllle — Sewerage  Improvement 
Is  planned  for  this  city. 

Pa..  South  Bethlehem  (P.  O.  New  Bcth- 
lehomi,  has  voted  $3,500  Sewer  bond*. 

Pa.,  Susquehanna — Vote  on  Jan.  12  on 
I .  ,  ,.,„,   sewer  ami   pu  •.  ,nu  bonds 

S.  TJ..  Montrnoe— Vote  waterworks  and 
sewer  bonds. 

Tenn..  Knoxvllle — Sewer  Improvements 
for  this  city,  will  require  an  expendi- 
ture of  $5'i0.l)00.  according  to  Commis- 
sioner X.  B.  Kuhlman. 

Tex..  Fort  Worth — Bids  received  from 
M  M  Purvis.  The  Tarrant  Construction 
Co..  and  J.  E.  Wells,  for  Installing  sew- 
erage disposal  system.  The.  work  to 
cost  approximately  $5,000. 

Tex„  nreekraiidgr — Citizens  voted  for 
bonds  to  provide  for  the  construction  of 
-250,000. 


werage  system  to  cost  $250,000 

nn  $100,000  Sewer  bonds. 

Ten..  Dallas — Board  of  Commission- 
ers ordered  sanitary  sewers  to  be  laid 
In  Rawlln*  street  from  Douglas  to  Wy- 
cllffe.  at  $931,  and  In  Gilbert  street,  from 
Throckmorton  to  Hersrhel.  at  $2,712.  A 
storm  sewer  will  be  constructed  In  Ben- 
nett street  at  a  cost  of  about  $5,000. 
~  Tex..  Hosstss — City  council  will  Is- 
sue bids  for  the  construction  of  sewer- 
age on  Lahranch  street  from  Congress 
to  Texas  avenue,  at  $3,000. 

Vs..  Ft.  Monroe—  War  Dept.  has  asked 
an  appropriation  of  $14. IM  Tor  the  Im- 
nrov-ment  of  the  sewerage  system  at 
Ft.  Monroe. 

Wl*..  Oahkoah.  has  authorized  $45,000 
Rower  bonds. 

Wis,  Two  Rivera-City  having  plans 
prepared  for  hullding  additional  sani- 
tary and  storm  sewers  in  various  streets. 


About  $40,000.  Simmons  &  Davis.  221 
Grand  Ave.,  Milwaukee,  engrs. 

H'rt.,  Laramie — An  election  held  re- 
cently resulted  in  favor  of  Issuing  the 
following  bonds:  Sewer,  $1«3.O0O;  Water, 
$llS.5l»i. 


WATER  SUPPLY 


Aria.,  Phoenix — $450,000  extension  and 
enlargement  water  distributing  systom 
bonds  approved  at  recent  olectlon. 

Ark.,  (  onway  —  Extensions  to  water 
works  contemplated.    Town  clerk. 

Ark„  Fort  Smith,  will  offer  $200,000 
Waterwork  bonds. 

Ark.,  Buonevllle,  Is  lo  vote  on  Water- 
works and  Sewerage  System  bonds. 

Cat.  Mland — Mutual  Water  Co.  $  is 
organizing  additional  water  district  to 
•  -rv  ••  - 1 1 .  11,11  .in.-  I  .■•'.v.j.-i,  l.latlt  and 
Wlster.  Work  Involves  extension  of 
main  high  lino  canal  to  Wlster.  Cost 
to  exceed  $100,000.  C.  Allison.  Nlland. 
ellgr. 

Cnl.,  Bed  Hlun* — A  bond  Issue  for  $140.- 

(ii. h  approved  at  a  recent  election  pro- 
viding for  purchase  and  development  of 
the  Antelope  Creek  Water  Company. 

Cal..  I, os  Angeles  —  The  Associated 
Supply  Co..  725  S.  Workman  street,  Lo* 
Angeles,  awarded  contract  for  furnish- 
ing 40.000  ft.  2-ln.  standard  wrought 
black  pipe  to  the  Dept.  of  Public  Ser- 
vice, at  $22. 20  per  cu.  ft, 

Cal.,  I.oa  Angeles — City  Council  ap- 
proved the  building  of  the  proposed 
Pacolma.  clam  for  the  purpose  of  In- 
creasing the  water  supply.  Estimated 
cost  about  $1,500,000. 

(M^  Sacramento-— Contract  for  Ini- 
tial work  necessary  in  developing  of  a 
30-acre  tract  of  land  near  Davis,  re- 
cently acquired  by  the  State  as  a  site 
for  a  nursery  will  be  let  at  once.  The 
boring  of  a  well  to  secure  a  water  sup- 
ply, building  nf  new  fences  and  leveling 
of  the  grounds  will  represent  the  first 
jobs  to  be  undertaken  at  once.  Build- 
ings will  be  constructed  later 

Cal-  Sawlelle — The  Hallroad  Commle- 


at  a  total 


slon  recommended  the.  Installation  of 
of  Sawtelle  to  prevent  wastage  of  wa- 


in, in 

meters  hv  the  Crystal  Spring  Water  Co. 
of  * 
ter. 


Hneknall—  An  extensive  scheme 
for  water  supply  Is  now  maturing.  Prn- 

fiose  to  construct  a  new  reservoir  to 
iold  one  million  gallons. 

Eng.,  Wlgtno  Rural  District  Council 
proposes  to  carry  water  to  Botiness. 
Port  Carlisle.  Drurr.burgh.  Easton  and 
Classon.  at  a  cost  Of  S0O0  pounds. 

Fin..  Winona—  City  has  voted  $«0.000 
of  g  per  cent  serial  20-year  bonds  for 
purchasing  water  and  light  plant,  J. 
o.  staple*,  mayor. 

Fin..  Peasacola — City  commissioners 
t-avo  authorized  laying  G-ln.  water  mains 
on  several  street* 

G«.,  Atlanta,  Is  considering  Issuing 
$3,000,000  Water  bonds. 

la.,  \evrtnn — City  ha*  plans  prepared 
building  rein. -cone,  or  steel  reservoir, 
with  1.250,000  gal.  capacity.  2  centrifu- 
gal pumps,  nump  house,  20-35  h.p.  motor 
to  pump  350.500  gal.  per  minute,  etc. 
Work  Involves  1.000  cu.  yd.  concrete  In 
reservoir  and  .1.250  cu.  yd.  earth  excav. 
About  $«5.0nn.  E.  T.  Archer.  New  Eng- 
land Bldg  ,  Kansas  City,  Mo.,  engrs. 

Idau  Pirns — Board  of  trustees  plan 
commencement  next  spring  of  new  water 
system  and  modern  drainage  system 
Question  of  raising  funds  to  be  submit- 
ted to  voters. 

Ida..  Welner—  An  election  will  be  held 
.Tan  4  to  vote  the  Issuance  of  Water 
Works  Extension  bonds  to  the  amount 
of  $150,000. 

III.,  Snrlatrneld — Plans  and  specifica- 
tions are  being  prepared  for  Iron  re- 
moval and  softening  plant  for  the  City 
of  Springfield,  Til.  Installation  will  be 
approximate! v  1*  ooo.ooo  gal.  capacity. 
Burns  ft  McDonnell,  consulting  engin- 
eers, 402  Interstate  Bldg..  Kansas  City, 
Mo 

Knna.,  Leavenworth  —  Carried  by  a 
vote  of  two  to  one  recently,  the  city  of 
Leavenworth.  Kan.  voted  to  take  over 
the  water  works  plant  at  the  purchase 
price  of  $«r.fl  oofl  T'<e  appraisal  for  the 
<-'tv  was  made  by  Burns  &  McDonnell, 
consulting  engineers  of  Kansa*  City.  Mo. 


Knna.,  Kanann  City — Council  author- 
ized city  controller  to  purchase  $200. MOO 
worth  of  waterworks  Improvement  bonds 
to  be  used  for  the  Improvement  in  the 
plant  of  the  i^ulndaro  Pumping  Station 
on  the  Kansas  side. 

Manlln — According  to  Special  Agent  J. 
F.  Boomer,  the  city  of  Manila  Is  making 
plan*  for  greatly  enlarging  Its  water 
system.  For  tho  purpose  of  carrying  out 
the  Improvements,  tho  metropolitan  wa- 
ter district  has  been  organized.  It  was 
recently  decided  to  produce  two  or  three 
experienced  engineers  In  the  Cnltod 
States  to  render  th«  technical  services 
required  for  this  work,  the  completion 
of  which  will  probably  take  seven  year*. 

Mass.,  Beverly — The  pumps  at  Beverly, 
Mass.,  were  recently  started  pumping 
the  water  from  the  Ipswich  river  Into 
Wenham  Lake,  the  source  of  water  sup- 
ply of  the  city.  According  to  the  pro- 
visions of  the  act  allowing  the  taking 
of  water  from  the  Ipswich  Klver  there 
must  be  over  20.000.000  gallons  a  dav 
flowing  before  any  can  be  pumped  out. 

*I>Uh  tirovelnnd — Town  plans  bullfl- 
Ing  water  mains,  cost  to  exceed  fio.ouo, 
A.  J.  Wale*,  clerk. 

Mass-  Boston— Worthing  Pump  &  Ma- 
chinery Co.  awarded  contract  for  the  me- 
ters, as  follows:  22  1  1-$  In.  meters.  40 
2-ln.  meters.  5  3-ln. 
cost  of  $3.S00. 

Mans.,  Worcester  —  Five  orders  for 
new  water  piping,  to  cost  about  11,411 
were  approved  by  water  committee. 

Md„  Baltimore — City  la  planning  to 
expand   $5,500,000  in  water  works  im- 

frovoments,  the  work  to  include  raising 
.och  Haven  concrete  dam  240  ft-  and  In- 
creasing poundage  of  water  to  yield 
14«.000.'i0o  gals  dally,  William  A,  Mc- 
(iraw,  city  engineer 

Mich..  Mc.  Clemens,  will  vote  Jan.  11 
on  $40.1)00  Water  Supply  bonds. 

Minn.,  Snuk  Center — City  Is  planning 
Issuing  $60,00.1  bonds  to  Improve  water 
works  system  L.  P,  Wolff.  100  Guar- 
dian Life  Bldg..  St.  Paul.,  engineers. 

Minn.,  Stephen — City  election  In  the 
spring  to  vole  on  $3u,(iuo  bond*  to  build 
waterworks  system.  L.  P.  Wolff,  1001 
Guardian  Bldg,  St.  Paul.  engr. 

Mian.,  Ceylon — -An  election  was  re- 
cently held  for  the  purpose  of  voting 
Water  Works  and  Electric  Light  bonds 
to  the  amount  of  $15,000. 

Mi«»..  Union — An  issue  of  Water 
honds  has  been  proposed.  Amount  not 
stated. 

>li»s..  Sanatorium  —  State  board  of 
health  recommends  Irktalllng  water  sup- 
ply system. 

Miss..  Mncon— City  voted  125.000  of 
water  and  light  bonds.    J.  J.  Scott,  Clk. 

ft.  C.v  llnlelgh,  will  Isaus  $50,000  Wa- 
ter bonds.  J.  B.  Bray  Is  Commissioner 
of  Public  Works. 

X.  C  Raleigh— An  Issue  of  Water 
bonds  to  the  amount  of  $50,000  has  been 
proposed, 

V  C,  Burlington — Tho  sum  of  $25,000 
will  be  expended  for  water  works  sys- 
tem.   M.  W.  McPherson.  clerk. 

*f.  J.,  Arlington — It  Is  stated  that  the 
new  48-ln.  steel  water  main  from  Ar- 
lington, which  will  augment  the  Bayonne 
N.  J.,  water  supply,  will  be  completed 
about  next  March.  Tho  total  co?t  Is 
estimated   to  be  about  $2,000,000.  The 


total  longth  of  pipe  will  be  44.000  feet 
when    completed,       About  25.000 
have  already  been  laid,  and  there  is 


feet 
.  a 

force  of  some  400  men  working  on  the 
contract. 

N .  J..  Camden — Plans  for  Increasing 
city's  pure  artesian  water  supply  are 

being  worked  out. 

V  V.,  Rlnghnmtna — This  city  plans  to 
Issue  bonds  amounting  to  $21,000  for  Im- 
provements on  Prospect  street  by  plac- 
ing water  mains. 

X.  Y.,  Oaalnlng — C.  F.  Rattlgan.  supt. 
State  Prisons.  Capitol,  Albany,  received 
bids  Dec.  t  building  sewerage  and  wa- 
ter supply  systems,  here,  from  Carroll 
Contg.  Co.,  103  Park  ave..  New  York, 
$313,392:  A.  F. 
Schenectady.  $319. 
Co.,  425  Orange 

O..  Mile* — The  officials  nf  the  town  of 
Nlles,  Ohio,  have  resorted  to  stringent 
methods  to  remedy  the  wilful  waste  of 
water  bv  certain  oi  the  consumers,  't 
1*  said  that  the  shortage  of  water  In  the 
cltv  Is  growing  decidedly  grave  and 
consumers  have  repeatedly  been  warned 
regarding  the  continued  waste. 


rnra  nvo..  ;sow  lor*:, 
Rchaffer,  440  State  St.. 
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O.,  Lisbon —  Board  of  Public  Affairs  is 
making  a  I  omplete  analyela  of  w  ater 
supply,  before  planning  the  n.-w  water 
supply  system,  which  would  cost  IH'O.- 
WOU. 

0.  ,  Solent  Survey  fur  permanent  wa- 
ter supply  being  made  by  Morris 
Knowlcs.  Inc..  of  Plttsflcld  and  Cleve- 
land. 

O.,  Warren— 1>>7.'..000  bondB  to  be  sold 
Dec.  27  for  construction  of  nitration 
plant.  Engr.  Alexander  POtWr,  50 
Church  St..  New  York  City. 

O.,  I  ujaBonn  Fall*-  Village  Clerk  H 
O.  Bollch  received  sealed  bids  until 
|.«.  go  at  nonn.  for  6  per  cent,  semi- 
annual. 2«-year  tavcrag. I)  Water  Works 
F.xtenslon  bonds  to  the  amount  of  |5...- 
000. 

«»..  ffliltl — Necessary  legislation  look- 
lug  towards  the  city  taking  over  the  op- 
eration of  the  water  works  is  urged  up- 
on the  city  council  l>v  Mavor  J.  I>.  M<  - 
Bride. 

Okla.,  Ilratenrr  A  proposition  to  Is- 
sue the  following  bonds  was  submitted 
ti.  tbe  voters  at  an  clcctU.n  on  Dec.  8: 
Water  Works  System,  |35,0oo;  BlaCttlO 
Light  s'ystcm.  llo.otiO. 

(int.,  London  —  Pub-  ITtlllttos  Comn. 
plans  to  expend  1135,000  for  extensions 
to  waier  distribution  system;  work  In- 
volves c.l.  pipe  mains,  hydrants,  etc.  K. 
V.  Huchanan.  Hydro  Bldg  .  engr. 

Out.,  Toronto— The  proposed  expendi- 
ture or  the  Civic  Works  Department  for 
a  duplicate  water  works  system  oft  s'.-ar- 
boro  will  probably  cost  $  I  «.i  ">o.ooo 

Onl„  Slhelnornr— Town  proposes  to  ex- 
tend water  works  system,  to  Include  dis- 
tributing system,  centrifugal  pumps, 
uump  housp  and  lO.tOO  foal  i>-in  cast 
iron  pipe.  Kstltnnted  cost  |100,Ono.  K. 
A.  James  Co..  30  Toronto  street.  Tor- 
onto, engineers.   

«►»•..  Insreranll  M»>or  Hendrlekson 
recommends  the  extension  of  water  ser- 
vice at  an  approximate  cost  of  110.000 

lint..  Snrnla —  In   January   an  election 
will  be  held  to  vote  the  Issuance  of  Wa 
ier  Main  bonds  to  the  amount  of  1500.- 

n<in 

Ore.,  tinker — A  recent  election  result- 
ed in  favor  of  Issuing  Water  System 
bonds  to  the  amount  of  |7.5oO. 

Ore..  Portland — City  ofTers  for  sale 
J   \V  ai.-r  '  i.  v.-'.  -      I  m  i     .•«..   ;:•  •>. 

Pa..  Philadelphia — J.  Joseph  M.  Hugh 
awarded  contract  for  constructing  l>>  In. 
water  main  in  ".7th  street,  from  Cedar 
avenue  to  Christian,  and  In  other  streets 
at  1150.000.  _  , 

Pa.,  llnrrlshiim  —  Council  plans  im- 
provements to  the  city  water  works  sys- 
tem entailing  an  expenditure  of  ap- 
proximately three-quarters  of  a  million 
dollars  and  including  six  new  filter  beds, 
a  new  sediment  baBln.  with  l.ono.ono 
capacity,  a  coagulant  basin,  new  pump- 
ing engines  and  a  new  Intake  Into  the 

r  Pa.',  Hnrrlshnrir-  An  ordinance  for 
laying  or  water  pipe  in  Greenwood  St. 
has  been  papsed. 

S.  U..  Montrose  -An  election  will  be 
held  in  the  near  future  to  vote  the^  Is- 
suance of  Water  Works  anil  Sewer  Svs- 
tem  bonds. 

S.  D..  Montrose — Special  election  soon 
tn  vote  bonds  for  Install  water  system, 
owner,  city.   

s.  r..  —  Cilv  voted  I»ec   It  on 

IHU'iOno  bond  issue  for  construction  of 
water  and  sewer  systems. 

».  D..  Flaadrean  The  new  nitration 
plant  just  completed,  will  give.  It  Is 
claimed,  an  ample  supply  of  pure  w-ater 

Trim..  Knoxvlllc-  Improvement  of  wa- 

,,.r  ......     „  :n  ,  ,,n  for  an    «n  ■«  tur» 

of  11,500,00(1  according  to  Commissioner 
N*   II  Knblman. 

Trnn..  Nashville — -Improve  ments  to  wa- 
ter works  are  being  considered. 

Tex.,  Kantland — Bonds  to  the  amount 
of  1150.000  will  be  floated  Tor  water 
works  Improvements. 

Trx..  Illg  Sarin* — City  proposes  to  in- 
crease   its   water   supply   and  construct 

1.  afln.noO-pTBl.  reservoir.  The  mayor. 
Tn.  Terrell  -Work  was  recently  com- 
menced on  the  new  reservoir  ■  l<J  «up- 
Plv  Terrell.  Tex.  It  la  expected  that 
when  completed  there  will  be  an  ample 
water  supply  for  the  city 

Tex..  Han  llenllo-  Work  has  bctMin  oil 
•he  new  pumping  Btatlon  the  piling  and 
walls  are  already   in   place    and   It  _ls 


It  is  expected,  will  increase  the  output 
of  the  plant  to  about  43  per  cent. 

Trx„  Aaxarllo — The  Doherty  interests, 
owning  the  City  Light  &  Water  Co..  are 
planning  to  spend  175. mi"  on  improve- 
ments this  winter. 

Tex..  Austin  At  tor.  General's  Depart- 
merit  approved  waterworks  bonds  of  the 
cltv  of  I'auhandle  amounting  to  fi2,iKi«. 

Tex.,  Dallas — Water  and  sewer  service 
for  Pitzhugh  avenue  district  Is  proposed 
in  a  petition  received  by  Water  Commls. 
sloner  Appel,  Rati  nut  tad  coat  of  exten- 
sions, |7,00u. 

Tex..  Port  Arthur— Water  Improve- 
ment Dlst.  has  voted  12.000.000  water 
bonds. 

V>„  Norfolk,  has  authorised  11.000. 000 
water  supply  bonds. 

Wash.,  Seattle— Hoard  of  Public  Wks. 
rejected  alt  bids  for  steel  pipe  for  the 
Ni  u  halen  i  r,  el<   plant     M  IB 

Wash.,  Srnltle — Construction  work  on 
the  extension  of  city  water  system  will 
begin  soon.  Hoard  of  Public  Works  will 
proceed  with  the  construction  of  certain 
dams  at  Swan  Lake.  Council  appropri- 
ated IS. own  for  waterworks  improve- 
ments. 

Wash..  Seattle  13.000,000  for  proposed 
extension  of  water  system 

Waab.,  hrsnrnirk — H.  Dav  Hanford, 
consltg  engr.  of  Seattle,  la  here  In  COn> 
lUltaUon  with  the  Highlands  Water 
('sits'  Board  regarding  the  instnllatio.t 
of  a  pump  for  the  domestic  water  sys- 
tem. He  will  also  confer  wilh  .1  J.  Kud- 
kln  regarding  the  repainting  of  the 
Olmstead  addition  tn  Kennewlck. 

Wnsk.,  Kalanta-  An  election  was  held 
Dec.  7  to  vote  the  Issuance  nf  water 
in, mis  to  the  amount  of  120.000. 

Wash..  Seattle — The  construction  work 
on  the  extension  of  the  city  water  ex- 
tension will  be  carried  on  without  do- 
lay. 

Wis.,  Vlfajaa  Council  passed  ordi- 
nance for  ipi.oim  bonds  fur  waterworks 
improvements.    K  J   Older,  city  clerk. 

Wis.,  Milwaukee — Dept.  Public  Works 
received  bid  Dec.  7  furnishing  2  circu- 
lar sluice  gates  for  Llnwood  avenue 
water  tunnel,  from  Chapman  Valve  Mrg. 
Co..  Indian   Head.  Mass..  |5.O40  each. 


BRIDGES 


>xpected   that    the  plant  will 
o'eted  in  abo"l  two  months  at  .... 
rl'inre   of    tir.n.nan      The   onmp.  which 
will  have  a  capacity   of  lnii.liilli  gallons. 


t'al.,  Chlro-Orland  -Highway  Comnr. 
has  agreed  to  build  a  bridge.  1250.000 
appropriated  for  the  purpose. 

Cab,  W  IIUaniK-  -According  to  D.  I.. 
Ravburn.  superintendent  of  the  Grand 
Canvon  National  Park,  the  government 
will  build  a  bridge  across  the  Colorado 

River  at  Grand  Canyon, 

r«L,  Loo  Angeles  Tr.-paratlons  will 
be  made  at  once  by  Board  of  Harbor 
Commissioners  for  the  building  of  a 
steel  bascule  or  lift  bridge  across  Long 
Reach  channel,  to  connect  Terminal  Is- 
land with  the  mainland.  Cost  of  bridge 
will  be  from  IZOO^OO*  to  1400.000. 

Kin..  n»>n«o»  Town  will  receive  bids 
until  7:30  p.m.  Jan.  3  for  lio.ihio  of  7  per 
cent  semi-annual  Improvement  bonda: 
11.000  denomination.  Geo.  E.  Coon, 
mayor 

«a..  Savannah — Survey  Is  now  being 
made  for  proposed  bridge  across  Sa- 
vannah river  State  Highway  Engineer 
W  It  Neet.  Atlanta.  Oa.  B  II  Oraff. 
dlviilot.  engineer.  Savannah.  (Prelim- 
inary plans  now  1n  hand  A 

G«..  xuguat  -Richmond  county  com- 
missioners will  request  Georgia  High- 
way Dept..  Walton  BU'.g  .  Atlanta,  to  pro- 
ceed  with  construction  of  bridge  over 
s'tvnnnah  river  at  Sand  Bar  Ferry;  South 
Carolina  authorities  are  ready  to  co- 
'Mo-rate  i  This  is  Georgia-South  Caro- 
lina Project  No.  12T). 

la..  I'rilnr  llnplria-  Beady  for  bids 
about  Feb  1  for  approximately  S.flim  sq. 
yds  pav  hrk  b>k.,  on  1st  Ave.  bridge. 
Cltv  engr,  T.  F  MeCauly,  Citv  Hall. 
City  Clerk.  U  J.  Storey.  CHI  Hall 

la..  Cedar  Co.  IP  O.  Tipton)  —  An  Is- 
*ne  of  Bridge  bonds  to  the  amount  of 
IHifl.ontl  will  be  offered  for  sale  In  the 
near  future 

Inrt..  Indlannaoll"  —  Board  of  Public 
Works  plans  the  erection  of  a  bridge 
over  Fall  Creek-at  Delaware  street  wltn 
drlvewavs  connecting  the  north  end  with 
Washington  Blvd  and  Delaware  street 
north  of  the  creek. 


i-ii".  Winchester  The  memorial  com- 
mittee appointed  b.v  the  commissioners 
ut  Bandolph  County  have  prepared  plan* 
fur  a  commut.lty  memorial  to  be  located 
in  N.  Merldan  street.  Katlmated  cost. 
Iimi.ooti. 

hnn.J'kiisauni  —  Dickinson  Co.  received 
bids  building  one  ISO  ft.  span  rein. -con. 
arch  bridge  near  here.  18  ft.  wide,  in- 
volving Look  cu.  yd.  rein. -con.  40. x  tons 
steel,  I.OHU  1  i it  ft.  wooden  piling  and  250 
ft.  cofferdam,  from  Koss  Constr  Co., 
2X|x  5th  street.  Des  Moines,  la. 

Minn.,  i. mini  Hnplds^ — Itasca  Co.  re- 
jected bids  received  Doc.  7  building 
bridge  3252  over  Mississippi  river,  to 
nave  ro.ir  Ku  ft.  spans  About  1100,000. 
Work  will  be  readvertiscd. 

Mont.,  in-  Hum  Co.  I  P.  O  Hardin), 
has  voted  liu.i.ouo  bridge  bonds. 

X.  C.  Ileaufort  Co.— Board  of  County 
Commissioners  offer  IIuo.oimi  Bridge 
bonds  Jan  ;i,  I9S1.  Frank  Kugler.  Chn.. 
Washington.  N.  C 

>.  C-,  Washlngtoa  Comrs  Beaufort 
counly  will  sell  tioo.ooo  bunds  Jan.  13. 
to  build  bridges.    C.  P.  Aycock.  chmn. 

\rk.,  Omah.t  The  city  council  dererred 
for  one  week  action  on  a  resolution  of- 
fered by  Mayor  Smith,  proposing  to  en- 
ter into  a  contract  with  Howard  llar- 
dlngton  «i  Ash,  Kansas  City,  for  the 
preparation  of  designs,  plans,  drawings 
and  general  estimates  on  a  proposed  free 
bridge  across  the  Missouri  river  between 
Omaha  and  Council  Bluffs. 

V  J..  Trenton  — The  State  Highway 
Commission  announced  that  It  had  defln- 
il.-K  decided  upon  the  location  of  the 
now  bridge  over  the  liarltun  Hlver  con- 
necting Perth  Amboy  and  South  Am- 
boy.  estimated  cost  of  construction,  |2.- 
7oii  000. 

V  J..  Atlantic  city  -The  Board  nf 
Chosen  Freeholders  has  secured  per- 
mission from  the  Board  of  Commerce 
for  the  Navigation  ..f  the  State  of  New 
.l.  rsi-y  and  from  the  War  Department  of 
the  Federal  Government  to  eliminate 
draw  spans  In  the  Reach  Thorofare  and 
in  the  Great  Thorofare  hridg.-s  on  the 
Pleasantville  Rlvd.  The  county  will  pro- 
ceed at  once  with  extensive  repairs  to 
the  two  bridges 

V  J..  Trenton — Location  of  the  pro- 
posed new  bridge  connecting  Perth  Am- 
boy and  South  Amboy  was  definitely  set- 
tled bv  the  State  Highway  Comm.  A 
revised  estimate  required.  The  old  es- 
timate being  SS.7M.00t. 

V  V.,  Dlnghnwtoa  — This  city  plans  to 
rebuild  the  bridge  that  vaults  the  Hud- 
son at  an  estimated  cost  of  ll.OO'l.OOO. 
J.   F.  O  Bourke.  engineer. 

.V  V.,  Grotrlaad  <  P  O  Grov.-land  Sta- 
tion I  J.  D.I.  has  voted  125.000  Bridge  and 
Culvert  bonds. 

O.,  Akron — Detailed  plans  for  the  con- 
struction  of  11  viaducts  over,  or  tun- 
nels under  the  railroad  tracks  between 
the  Center  and  S.  Main  street  crossings 
will  start  early  In  January. 

lire..  Portland— County  Commissioners 
contemplate  paying  125,000  for  rebuild- 
ing of  the  Burlington  Bridge. 

O.,  Yonngatown — The  General  Improve- 
ment Committee  of  the  City  Council 
considers  the  construction  of  a  high  level 
bridge  across  Mill  Creek  Park,  begin- 
ning at  Warren  avenue  and  extending 
to  near  Bears  Den  road.  Rstlmated 
cost,  1200,000. 

O.,  Yonngatown— The  city  council  has 
voted  to  issue  116,000  on  bonds  for  the 
repair  of  the  Cedar  street  span  of  the 
l->*t  Federal  street  bridge. 

O..  tie  vela  ud— Law  Director  preparing 
to  take  legal  action  to  compel  the  Penn- 
sylvania R.  1(    to  procted  with  the  elim- 


ings.  City  has 
00   toward  the 


inntinn  of  Eastslde  cross! 
agreed   to  advance   1600. i>' 

"  o,"  Belmont  Co.  (P  O  St  Clalrsvlllel 
County  Auditor  Arch  T.  Fngle  will  re- 
ceive sealed  bids  untl  1  Dec  27  at  noon. 
Tor  6  per  cent.  M  &  N  4  1-8  year  (av- 
erage 1  Bridge  coupon  or  registered 
bonds  to  the  amount  of  118.000. 

O..  Akron  Tentative  plans  for  a  con- 
crete bridge  of  ornamental  design  to 
span  the  Ohio  canal  on  the  Kenmore 
Blvd  at  an  approximate  cost  of  IJ40.- 
MS  have  been  prepared  by  the  count* 
enelneer.  The  roadway  will  be  30  feet 
wide  from  curb  to  curb  with  sidewalks 
on  both  sides,  each  10  ft.  wide,  and  the 
structore  will  be  550  ft  long 

O..  ii:i. i..t. — The  Conservancy  Board 
yvill  grant  the  request  uf  the  countv 
cnmmlsslonere    that     the     raising  and 
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lengthening  of  Adam*  St.  bridge  at 
Troy  be  made  part  of  tin-  Miami  run- 
servancy  project.  Agreements  between 
tin-  commissioner*  and  the  Conservancv 
i-nyinvf r»  have  been  reached. 

likln  .  >»f«iuu>nb  <  «.  <  1'.  <J  Salllsaw; — 
An  election  will  be  held  in  tin-  IMI  fu- 
ture to  vote  the  issuance  of  Itndgc 
bonds  to  the  amount  of  $200,01.10,  These 
lioncl.H  were  defeated  at  an  election  on 
Nov.  J. 

Oat.,  Prairie  Mdlag — Kent  county  re- 
tained IV.  t;  Mi-George,  engr..  tjueeii 
street,  Chatham,  to  prepare  plan*  for 
SM  It  NnI  bridge,  to  have  one  200  ft. 
•iutu>itai\  spun  and  one  1»0  ft.  swlng 
span  About  $150,000.  Rids  expect  to 
lie  called  early  in  January 

Oal.,  Arlbnr— The  Municipality  of  Ar- 
thur will  vote  on  $:t5.ooo  by. law*  for  re- 
inforced concrete  bridge. 

Orr,  I.Ian  C  o.  <  I*.  <»  Marlon  >.  will  of- 
'fer  I  ill.         Road  and  Undue  bonds 

*.  I'.,   i mi,, n  state  Highway  Com- 
mission considers  the  construction  of  the 
Santc.  River  bridge,  also  the  Cennnris 
and  the  Wateree  River  bridge*. 

V  <'.,  Columbia — i:icbland  county  su- 
per ««r<  will  en  ci  bridge,  g,  I  ■.  nwens, 
Mip-i  visor. 

>.  II.,  Ilrlvlilrre — Plans  have  been  com- 
pletcd  lor  a  new  bridge  which  iM  to  be 
constructed  across  White  river,  south  of 
K<  Ivblere.  It  the  bids  are  not  satts- 
tory  the-  commissioner*  uf  Jac-kaon  coun- 
ty  will  themselves  put  In  the  bridge, 
which  will  cost  thousands  of  dollars. 

Teen.,  Kaoavlllr—  $500,000  la  needed 
for  viaducts  and  bridges  to  be  construct- 
ed for  this  city,  according-  to  Com- 
missioner  N.   B.  Kuhlman. 

Wash..  Kvfrrtl- County  Engineer  F. 
G  Tegtmcicr  was  ordered  by  the  County 
Hoard  ot  Commissioners  lo  make  a  sur- 
vey for  new  overhead  crossing  over  the 
Chicago-  Milwaukee  and  Hi.  Paul  It.  R. 
tracks  from  Cascade  View  avenue  to  the 
Summer  Iron  Works,  also  to  maku  a 
survey  and  map  of  the  location  of  the 
south  end  of  the  Snohomish  River  bridge 
at  Snohomish.  Temporary  repairs  will 
be  made  on  the  Glctiwood  Road  No.  I 
and  No.  I 

Wash.,  i  olfnx  In  an  Interview  Sena- 
tor Hall  stated  that  growing  sentiment 
for  constru  tlon  of  state  highway  bridge 
would  probably  culminate  In  construc- 
tion •><  :  brirtgr*  by  Slate  during  coming 
year.  The  proposed  bridges  receiving 
serious  consUleratl*  n  are  across  Pond 
oreile  Orlver  at  Ncwp<  tt.  across  Colum- 
bia at  Pasco,  and  across  the  Snake  at 
Central  Perry. 

Wash-.  Vancouver  -Permit  to  construct 
loll  bridge  across  Columbia  at  Cascades 
has  been  asl-eil  by  Washington  and  Ore- 
gon corporation  represented  by  Judge 
MUler  at  hearing  before  U.  8.  mgr.  at 
Portland. 

Wis.,  Mansion-  Junciu   county  boaru 

voted  ;.    t>   and  stat.    aid  r.  ad  r>  n- 

structlon  program  for  1921  of  $12. £25.60. 
surfacing  of  various  n  ads.  A.  V.  Rob- 
inson. New  Lisbon,  Wis,.  Comr. 

Hia„  Im  frisur — La  Crosse  county  soon 
lecelves  bids  building  Smith  Valley 
bridge,  CI  ft.  wide,  concrete,  to  have  two 
45  ft.  spans,  on  State  highway  21.  Camp- 
bell twp.  About  117,000.  J,  Hintgen, 
comr..  Wis.  Hgwv.  Com.  Madison,  engr. 

Wla„  Vrllsvllle — City.  Pine  Valley  twp. 
and  Clark  co.  having  plans  prepared  for 
224  ft  rein. -con.  bridge.  20  ft  roadway, 
with  sidewalks,  over  niack  river.  Abt. 
$100,000.  J.  H.  A  Brahtz,  409  Metro- 
politan Opera  House  Bldg..  St.  Paul, 
Minn  .  engr. 

Wla»  Prcacott  —  Preacotl  Bridge  Co 
having  plans  prepared  for  450  ft.  steel 
bridge.  24  ft.  wide,  to  replace  ferry,  over 
Wis.,  and  Washington  co.,  Minn.  About 
$125,000.  Toltx.  King  &  Kay.  1410  Pio- 
neer  Rldg.   Ct.S   Paul.   Minn.,  engrs. 

Wis.,  Wisconsin  Itnplda  -City  plans  to 
build  500  ft.  rein-con  bridge.  52  ft. 
wide,  over  Wisconsin  river  on  Grand  ave- 
nue. About  121(1.000.  Wisconsin  Hgwy. 
Comn..  Madison,  engra. 


LIGHTING  AND  POWER 


Cel..  MarrsTlllr — Eloctroiiere  he  »«- 
tablished  at  the  Intersection  arches  '.n 
the  downtr.wr.  section  of  ihe  city. 

Cola.,  Colorado  Berlasni — According  to 
Commr   of  Public  Works  and  Property 


the  Col  >rado  Springs  Light,  Heat  and 
Power  Company  has  agreed  to  changes 
and  new  installations  of  street  light  a 
said  city,  west  of  Monument  Creek.  Co.ii. 
pany  is  at  work  on  the  new  program. 

Kb*;.,  Kunrrabarough  —  L'rban  District 
Council  la  consider.!:  i:  the  possibility 
and  cuBt  of  providing  the  town  with 
electric  light  by  using  the  water  over 
i  he  w  eir  if.r  generating  purposes,  esti- 
mated to  cost  3,200  pounds 

ill  .  Mollar  Water  anil  Light  Com- 
mittee was  authorized  to  order  new  si. 
lights  installed  on  l:tth  avenue,  road 
appr-'Hc  1  ing  the  river  road,  near  Ihe 
Harvester  plant,  and  on  23rd  avenue,  be- 
tween 7;h  and  Sth  streets. 

I  n,i  .  Illrhmond  Immediate  repairs  are 
needed  at  the  Municipal  light  plant. 
The  drawing  up  of  specification*  fur  thu 
foundation,  wiring  and  piping  for  the 
new  turbine  will  lie  undeitaken  soon. 

tinea..  I'llt.Brld  \,  cording  to  W.  A. 
Whittlesey,  manager  of  the  I'lttsllebl 
plant,  the  company  will  spend  I1.duu.ooo 
for  the  Improvements  within  the  next 
live  year*  Knlargcmelil  of  the  power 
station  to  cost  IHIU.UIIO. 

tfa..„  Iloaloa — Fred  T.  Ley  &  Co.,  Inc., 

2 1  .Milk  stri  ct,  Boston,  were  low  bidders 
for  installing  an  underground  electric 
light  service  to  l.ion  House,  now  under 
construction  at   Franklin  Park,  at  $1,- 

Mlch.,  tlnlr  Tile  Gardner  Lighting  Co. 
of  Mulr,  was  given  franchise  for  fur- 
nishing Pewamo  with  electric  light. 
The  village  will  have        street  lights. 

tl|nu„  Jit.  Paul  Lams,  y  County  Cum- 
missloners  appropriated  $2.ooo  for  the 
construction  and  maintenance  of  electric 
lights  on  the  White  Hear  road  from  K'ei. 
lar  pkwy.  to  Maple  street. 

Ma.,  Hlalralnwn,  Is  considering  voting 
on    Rlectrli     1,  glit  bor.df 

Itrb..  lltckmaa.  will  shortly  offer  $2,000 
Klectrlc  Light  bonds. 

V  J-.  Trenton — 'According  to  Commis- 
sioner 1'age  it  is  Planned  to  Improve 
Trenton's  lighting  aystcm  at  a  cost  of 
$25,000.  Plan  Includes*  the  installation  of 
large  arc  lamps  at  all  street  intersections 
and  the  smaller  lamps  placed  along  tn» 
streets    between  Intersections. 

X.  V .,  Boro  Brooklyn  The  Public  Ser- 
vice Commission  Issued  a  Anal  order 
authorizing  the  Kings  County  Lighting 
Company  to  issue  $2,000,000  »  per  cent 
cumulative  preferred  capital  stock. 

:>.  V.,  tew  York  City— The  Croker  Na- 
tional Fire  Prevention  Engineering  te., 

22  W.  30th  St.,  Net*  Vork  City,  were  low 
bidders  for  furnishing,  delivering  and 
installing  conduits,  cables,  wiring,  pro- 
tector frame  anil  appurtenances  in  the 
Manhattan  Central  Office. 

O.,  Knlraa  The  A  power  house  and  12 
miles  of  transmission  line  1 66.000  volts  I 
will  be  constructed  for  the  Salem  light- 
ing Co.  Day  &  Zimmerman,  architects, 
Philadelphia.  Pa 

Okla..  Naah.  is  contemplating  voting 
on  $  la. 000  Klei  trie  Light  System  bonds 

okla..  linymoa  — ■  An  election  was 
held  Dee.  21  lo  Vote  the  issuance  of 
Light  and  Power  Plant  bonds  to  the  ami. 
of  135.01)0. 

Hal..  Hamilton — It  has  been  proposed 
to  issue  ID. 762.990  Civic  Una  Plant  bonds. 

Pa..  Sharon  -  The  United  National  Gas 
Co,  will  extend  gas  mains  to  nrooknVln 
twp.  About  2  miles  of  pine  will  be  laid 
Tea..  Houston — The  Southwestern  Tele- 
graph and  Telephone  Co.  will  submit 
improvement  plana  to  the  city  soon. 
K.  C.  I'ike.  district  engr 

Te«..  Hanger — The  Retail  Merchants 
Assn.  will  provide  funds  for  15  blocks 
of  white  way  in  this  city.  It  Is  esti- 
mated that  the  system  can  be  installed 
for  $2  50  a  front  foot 

Wash.,  Seattle  Federal  Telegraph 
Co.  will  construct  Tour  wireless  stations, 
one  at  Palo  Alto,  one  near  Portland. 
Ore.,  one  near  Sinn  Diego  and  one  near 
Los  Angeles.  Project  will  Involve  $G0O.- 
000. 

Wash..  «nlem  A,  cording  to  Attornev 
Harzog  ,t  th,  Great  Northern  I :.  A.  a 
huge  power  plant  will  be  erected  at  the 
foot  of  Lake  Chelan. 

Weak..  «raltlr — Board  of  Public  Works 
approved  the  plan  of  City  Supl.  of  Light- 
ing J  D  Ross  to  equip  four  of  the  14 
boilers  at  Hi-'  1-ake  1'nlon  Steam  PI ;i ;t I 
with  stokers  at  a  cost  nf  $1  .',0.000. 

Wnah..  lentlle — It  was  decided  at  the 
Anal, <>•   ,  ■ "  1 1 1  ft  .  i !  f ,  o  ■   m-o-tlnc   lo   ..fTY--  ft.. 
005,000   worth    of   Mi  nlcipal    Light  Kv- 
tension  bondB  for  sale,  so  that  the  pro 
eeeds  may  be  used  to  continue  work  at 


the  Cedar  River  project,  the  Lake  I'nlon 
►  team  plant  and  for  other  extension 
work. 

tt  la.,  Stevens  Point — City  council  post- 
poned orn.  *t.  light.  syB.  until  1921. 
Charles  Schenck.  chin.  comm.  of  council. 

tt  Is.,   Ushkvsh     Ready   for   blda  soon 

for  corn  st.  Igt.  «>*,  Con*,  engr.,  Will- 
'am  A.  Baehr.  2013  Peoples  Gas  Light 
••nd  Coll.-  Co.  122  S.  Michigan  sve-.  Chi- 
cago; jua  Ighls.  William  F  Poralh,  chm. 
Hd.  ol   I'ub    Wks..  $7.",.ooo. 


Aria.,  I  hoenlx  -A  recent  election  ap- 
proved of  bonds  for  purchase  of  rlre  ap- 
paratus and   bmlding  [Ire  station,  $65% 

uoo. 

Ark..   Lit  lie  Hoc*— Fire  department 
will  purchase  a  $12.o(lo  triple  combina 
Una  lire  apparatu*  for  Fnglne  House  No 
4  In   the  earlv  part  of  lit -1 

t  naada.  Knet  Kildoaan.  Man An  issue 
,,f  $l„,o,iu  Fire  Hall  bond*  was  voted  on 
at  an  election  held  on  Dec.  4th 

III..  Alban,-  Meeting  Is  to  be  held 
soon  for  the  purpose  of  organizing  a  tire 
department  oompary. 

III..  Belleville — By,  the  acquisition  of  a 
new  ladder  tru,  k  the  fire  department 
of  Hollevlle,  III,,  becomes  entirely  mo. 
torlzed.  The  city  „„„  has.  besides  the 
ladder  truck,  two  motor  hose  cars  and 
a.  chiefs  run-about  with  light  flre-flght- 
Ing  equipment. 

lad..  Indlaaaaalla— city  has  authorized 
$|iiii.m«o  Motor  Vlre  Equipment  bonds 

lo«a.  lie.  Molar.—  rlelsey  L.  Walhtig 
of  the  [own  Ins  Service  Bureau,  has 
published  an  eight. page  Illustrated  re- 
port  on  the  Manhattan  oil  Plant  lire, 
and  consents  to  furnish  members  espe- 
cially Interested  who  will  write  him  for 

a   copy,      [lea   Mollies.  Iowa 

Ma.e-.  Laaarutendow  Fire  department 
was  recently  organized 

Mo..  Slkeaton — A  recent  election  re- 
sulted In  favor  of  Issuing  Fire  Equip- 
ment bonds  lo  tiie  amount  of  $25,000. 

Moat..  Ityeerate — A  Are  department  was 
recently  organized  In  the  city  of  Rve- 
gate  Mont  and  apparatus  haa  been 
purchased  for  the  members-  u>«.  live. 
Hate  ,  n"w*  ,hc  county  seat,  and  wltn 
the  addition  of  an  adequate  water  sup- 
ply and  fire-fighting  apparatus  It  is 
expected  tht  the  city  hill  grow  in  si»e 
and  importance. 

It.  J..  Hleucrairr  Heights — The  corner- 
stone of  a  new  fire  house  f  ir  Glou -esjer 
Heights.  N.  J,,  was  laid  with  a  ureet 
parade  and  other  ceremonies  The  f  re 
company  was  organized  thi?  year.  The 
building  is  to  be  24x36  ft  and  con- 
structed  of  concrete.  The  work  is  lo 
bt  done  by  the  members  <?urlri.  their  lei 
sir.,  time. 

JS.  J.,  «outh  Anthey — Protection  Engine 
company    Is    now    without  apparatus 
tnelr  only  pltce.  an  old-fashioned  steam 
rr.  having  become  unserviceable. 

ftJ.,  Ka.t  Itrivnrk — The  firefighters  of 
this  borough  are  urrrlnf  the  mavor  an.1 
■  "  in.dl  to  pur,    ;is<    mo  i,  ,  ,,  rire  appn  ra 
tus  to  supplant   the  present  anti.iuated 
v  aeons. 

Ky„  Kranhfort-  Const!  iif'tion  of  -tnrm 
water  and  sanltnsy  sewers  contemplated. 

It.  V.,  Leicester — Ti  wn  Is  without  any 
adequate  fire  fighting  apparatus. 

V  V..  Monat  Vernon— Organization  of 
fire  company  is  contemplated. 

!t.  V..  Mvlngslnn  Maaar— Election  will 
soon  be  held  to  vote  on  proposition  to 
raise  money  by  taxes  for  Ihe  purpose  of 
liirnlshlng  fire  protection 

>'.  Y„  1'alan — New  fire  alarm  system 
has  been  voted  bv  board. 

V  V..  Hamburg  T,  wi.  needs  new  fire 
apparatus. 

O.,  Maaalllon — Members  of  the  city 
council  and  city  officials  have  deter- 
mined that  station  No.  3.  located  in  State 
St..  needs  a  new  fire  truck  after  a  de- 
monstration of  the  one  now  In  use  at 
that  station.  The  department  has  asked 
the  council  to  purchase  a  new  motor 
truck  for  that  station.  R  H  Hlckok 
Is  safety  director. 

«)..  Ravenna  —  At  the  December  meet- 
ing of  the  city  council  the  cltv  purchas- 
ed a  fire  pump  at  a  cost  of  $12.S)i0  de- 
livery to  raj  made  In  9»  days. 
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O,,  ikulnd — Ci:v  board  of  controt 
authorized  the  ex;ie.ji'i;uri  of  i 66. 58*  i.t 
rive  75u-gsllon  motor-driven  combination 
hose  and  pumping  engines,  three  now 

motor  hose  uis.    nic  truck.  T.        Ict't  of 

nre  hose,  and  4*.1»7  feet  of  underground 
lead  cable  for  nre  alarm  purposes. 

O.,  Akroi — The  lire  department  will  re- 
ceive Its  flrst  expansion  sines  1908  when 
the  new  No.  9  station  opens  on  Dodge 
avenue  smm  after  the  first  of  the  year, 
according  to  Fire  Chief  Mertx.  Fire 
*  Chief  Mertx  states  that  to  give  the  city 
adequate  protection  at  least  five  addi- 
tional illations  are  needed. 

O.,  Kenton — An  Inspector  from  tne 
bureau  of  Inspection  of  the  Stale  Fire 
Marshall's  office  will  be  here  to  inspect 
the  fire  department  and  see  a  demon- 
stration of  the  new  motor  fire  truck  so 
as  to  determine  if  lower  rales  can  bo 
established  for  insurance.  Two  motor 
trucks  were  purchased  some  time  ago 
but  there  has  been  considerable  discus- 
sion concerning  the  purchasu. 

O.,  Youngstowu— The  council  at  the 
last  meeting  transferred  from  the  muni- 
cipal fund  $4,000  for  the  purchase  of 
additional  fire  hose  for  the  department. 
Tins  resolution  was  passed  under  sus- 
pension of  the  rules  as  thore  has  been 
a  delay  in  the  purchase  of  the  fire  hose 
appropriation  which  was  made  somo 
time  ago. 

tire.,  Portland— $1:8,000  Fire  Depart- 
ment construction  bonds  authorized. 
$lio,o00  Fire  Dept.  bonds  also. 

Ore..  Nartk  Ponder — An  election  held 
Nov.  10  resulted  In  favor  of  Issuing  Wa- 
ter and  Fire  Protection  bonds  to  the 
amount  of  |T, 500. 

Pa.,  Hnrrlaburg — City  Council  has  ap- 
propriated i*-00i)  to  pay  for  repairs  to 
lire  apparatus  and  fire  nouses. 


Ph.,  Rrynoldnvllle 

linn 


The  question  or 
pumpers  will  be 
;  to  be  held  Dec. 


motorization  and  motor 
considered  at  a  meeting 


Ph..  Mrrrrr — East  End  Hose  Company 
has  raised  over  $2,000  for  the  purchase 
of  fire  truck. 


Pa.,  Belle  Vernon — Volunteer  firemen 
e  endeavoring  to  raise  the  sum  of  $10.. 
o  for  a  modern  motor  fire  truck. 


are 


Fa.,  Mlddletown  —  Liberty  Fire  Co. 
Is  raising  money  for  a  combination 
pumper. 

Pa.,  -Kvrrdrlaml — The  Volunteer  Fire 
Company  No.  1  waa  organized  recently. 

Pa.,  F.dwnrdsvllle — Council  has  decided 
to  purchase  300  feet  of  rope  for  fire  de- 
partment. 

Tens.,  Memphis — Plans  to  Install  the 
two-platoon  system  In  the  fire  depart- 
ment on  Januarv  l,  1921. 

Trz.,  Hallettavtlle — A  new  piece  of  mo- 
tor apparatus  has  Just  been  received 
by  the  fire  department  of  the  ctly  of 
HalletUvlllo,  Texas. 


Utah.  Tooele— Voted  on  Nov.  3  on  $15.- 
000  Fire  Department  - 


■  authorized  $12  • 

[ids. 


500  Fire  Equipment  bon 

Vn.,  Wnmosil — Entire  village  was 


threatened 


by  recent  Are  owing  to  low 
of  water  and  lack  of  pumper. 


MISCELLANEOUS 


Ale.  Lnnrtt- Lanett  Cotton  Mills 
Langdale,  Cotton  Mills  are  having 
sldcrable  park  and  planting  work  . 
under  the  supervision  and  direction  of 
E.  FT.  Draper,  landscape  architect.  Char- 
lotte. N.  C. 

CI..  Stocktoi 

be  held  on  Jan.  11  for 
rains  bonds  *moiintln& 

the  realization  of  the  Calaveras  flood 
control  project.    A.  C.  Oullahnn.  mayor. 


special  election  will 
'or  the  purpose  of  Is- 
tlng  to  $1.5o«.«00  for 


Del..  Wilmington — Work  on  the  mod- 
am  port  terminal  at  the  Lohdcll  tract 
will  be  start,  d  by  the  Hoard  nr  Harbor 
Cuinii.issiuiiers  early  in  the  spring.  The 
project  will  Involve  an  expenditure  of 
$1,600,000. 

Fl»„  Jacksonville — City  is  considering 
issuing  $l,ouo.ooo  of  terminal  and  $176.- 

000  of  drainage  ImndB.  J.  S.  Bond,  chair- 
man city  commissioners, 

Kla,,  Jacksonville — Will   vote   on  $1.- 

i  ■  iloi  l<  hoi  is. 

tin..  I'arnravllle  —  Franklin  county 
drainage  district  has  issued  $25,000  of 
6  per  cent  semi-annual  $l«oo  denomina- 
tion drainage  bonds. 

tia.,  Lafayette— W.  A.   Enlo.  manager 

i 'mh-.  i  iinted  T<  xtiu  Corporatl  in,  Eaa 
retained  K.  S,  Draper,  landscape  archi- 
tect, Charlotte.  N.  C  to  plan  develop- 
ment of  grounds  of  his  new  residence. 

In..  Vlulnn — Election  soon  to  vote  $45.- 
0"0  bonds  Tor  water  and  electric  1st, 
provemeiits.    N.  A.  Kllngaman,  city  elk. 

la..  Horkmell  Clly — Drainage — Bd.  Su- 
pervisors Calhoun  Co.,  rejected  liids  re- 
■  -  Ived  No  30  building  15  !■  245.  U  B. 
Iilxon.  aud. 

Ida..  Caldwell — Canal.  Power  Irriga- 
tion dlst.  election  Dec.  20  voted  on 
$215,000  bonds  to  line  several  miles  of 
side  hill  canal,  with  concrete,  also  build 
cement  head  gates  arid  purchase  drag 
line  dredge.     F.  L.  Evans,  secy. 

Ida..  Illg  1  <>«!   Hlvrr  Irra.   Ills!  (P. 

1  >.  Mackay)  has  voted  $20,000  Irriga- 
tion bonds. 

III.,  Kankakee' — Is  contemplating  Is- 
suing $150,000  public  Improvement  bonds. 

Ind..  ludlananolla — Plans  are  being  per- 
fected to  complete  the  flood  prevention 
work  started  In  1916.  Plans  call  for  re- 
taining walls  on  the  east  bank  of  the 
river  from  the  bridge  of  Klngan  &  Co. 
south  to  Morris  street,  and  improvements 
and  additions  to  the  Intervening  bridges. 
The  flood  extension  work  will  cost  nearlv 
$2.000.0110.  Frank  C.  I.lngonfelter.  City 
Civil  Engineer. 

Mich.,  Detroit — Hazard  Mfg.  Co.  low 
bidder  for  furnishing  the  Police  Dept. 
with  lK.ooo  ft.  of  four  conductor,  lead 
encased  parkway  cable  at  $203  per  thou- 
sand feet  Schmled  Coal  &  Lumber  Co.. 
of  Detroit  low  bidder  for  furnishing 
Board  or  Water  Comrs.  with  rough  fir. 

Mlek..  Battle  Creek-Voted  $90,000  ath- 
letlc  park  bonds. 

Miss.,  Butesnrtlle—  Ditches:  Sub.  Dlst. 
No.  l.  Indian  Creek  D.  D..  Panola  Co. 
had  plans  prepsred  by  Morgan  Eng.  Co.. 
nigra.,  Goodwyn  Institute,  Memphis, 
Tenn..  building  (  miles  open  ditches  to 
reclaim  3.200  acres.  Work  involves  82,- 
500  excav.    About  $30,000. 

V  C,  Swan  Quarter — Dredging — Hyde 
Co.,  D.  D.  2  plans  to  Issue  $191,000  bonds, 
half  of  which  is  to  pay  for  work  already 
done  and  balance  for  new  light  dredge 

work.    J.  A.  Leigh,  chn. 

V..  Boro  Bronx— Committee  of  Fi- 
nance approves  of  Issuing  special  rev. 
nnue  bonds,  $14,710.  for  purchase  and 
erection  of  tree  guards  on  Grand  blvd. 
and  Concourse.    Com   of  Parks.  Bronx. 

X.  V..  »w  York — City  adopts  reso- 
lution providing  for  $65,000  issue,  for 
dredging  slips  adjacent  to  pi«rs  in  East 
and  North  Rivers. 


ma  City — An  approprla- 
tor  the  purpose  of  mak- 
the  roservolr  dam  and 


O..  Casta*— city  engineers  planning  a 
system  of  boulevards  along  West  Creek. 

O.,  Canton— Bids  on  $365,000  In  bonds 
are  being  taken  to  Jan.  3.  tho  proceeds 
to  be  devoted  to  straightening  and 
dredging  the  Nimishlllen  creek  here. 
The  city  engineer  Is  W.  E.  Saur. 

O..  Toledo — An  ordinance  was  passed 
providing  for  the  Issuing  of  bonds  for 
park  purposes  to  the  amount  of  I14.00O. 

O.,  Zanesvtllr — Council  passed  ordin- 
ance for  the  issuance  of  bonds  of  $200,- 
000  for  the  purpose  of  acquiring  and 
Improving  park  lands  and  playgrounds 
in  this  city  by  the  board  of  park  comrs. 


okln..  Oklahoma  City— An  ar 

Hon  of  $55,000  for 
lug  repairs  on 

strengthen  the  east  bank  just  below  the 


by-pass  spillway  was  recently  passed  by 
the  city  commissioners  of  Oklahoma 
City,   Okla.     Twenty   thousand  dollars 


city  commissioners  of 
7.  Okla.  Twenty  thouaa„_ 
will  be  spent  In  raising  the  embankment 
adjoining  the  dlverson  dam.  wheh  was 
severely  threatened  during  the  last  flood. 
Twenty  thousand  dollars  more  Is  requir- 
ed to  raise  the  rip-rap  on  the  embank- 
ment west  of  the  main  dam.  And  $15,0o0 
will  be  used  in  protecting  the  conduit 
from  being  undermined,  by  streugthenng 
the  east  bank  Just  below  tho  by-pass 
spillway. 

okln.,  Kalrvlew — An  election  was  held 
L>ec.  7  to  vole  the  issuance  of  park 
bonds  to  the  amount  of  $16,000 

Out.,  Toronto  —  The  Toronto  Harbor 
Commission  now  have  plans  ready  for 
extending  the  harbor  improvements  from 
Woodbine  avenue  to  the 
limits. 


eastern  city 


unt.,  ottnna  Conveyance  of  the  oil 
products  of  the  Mackenzie  River  basin 
to  Behrlng  Sea  by  pipe  line  Is  a  project 
for  which  sanction  will  be  sought  by  a 
bill  to  be  considered  by  parliament  at 
the  approaching  session.  The  proposed 
pipe  line  would  be  laid  from  the  Mac- 
kenzie River  to  the  Yukon  River  sys- 


Ont-  St.  Thomas — A  by-law  providing 
for  the  issuance  of  $233,000  debentures 
for  the  erection  of  a  concrete,  earth  and 
slip  dam  across  Kettle  Creek,  and  for 
Improvements  to  the  water  works  de- 
partment, will  be  submitted  to  ratepay- 
ers Jan.  3.    City  clerk.  W.  B.  Doherty. 

tint.,  Mlmlce — A  proposition  to  Issue 
park  bonds  to  the  amount  of  $14  000. 
will  be  submitted  to  the  vote's  at  an 
election  on  Jan.  1. 


Ore.,  Enterprise  —  Northern  Pacific 
Construction  Co.,  wants  prices  and  de- 
scriptions of:  Rooter  plows,  road  drags, 
road  graders,  two-wheel  scrapers,  four- 
wheel  scrapers,  dump  wagons,  dump  cars, 
motor  trucks,  steam  shovels,  stone 
crushers,  screening  plants,  stone  un- 
loaders,  stone  spreaders,  air  drills,  road 
levelers.  subgade  machines,  gasoline 
rollers,  steam  rollers,  scarifiers,  concrete 
mixers,  small,  forms  for  curbs  and  gut- 
ters, sidewalk  forms,  culvert  forms,  re- 
inforcement fabric  for  concrete  pavo- 
ments.  concrete  pavements,  concrete 
tampers,  loaders  for  concrete  mixers, 
batch  boxes,  reinforcement  bars,  tunnel 
forms,  wheelbarrows,  shovels,  picks,  con- 
crete carts,  steam  drills,  stone  and  sand 
screens,  stone  and  sand  elevators,  sand 
elevators,  sand  washers,  black  powder, 
dynamite,  fuses,  asphalt  street  tools,  as- 
phalt punts,  portnble.  trucks,  trailers, 
tractors,  diaphragm  pumpm,  backfiller 
machines,  n  anlla  rope,  concrete  hoisting 
towers,  wire  rope,  water  tanks,  portable 
field  office  buildings,  picks  and  shovels, 
trench  excavating  machines,  air  com- 
pressors, portable,  concrete  chutes. 

Porto  Rleo,  Arre-lbo — Sealed  proposals 
vvltl  be  received  by  Jose  Adorno,  Mu- 
nicipal Secretary,  until  Jan.  31,  9  a.m.. 
for  the  purchase  of  $592,000  5  1-2  per 
cent.  12  1-2  yr.  av.  Municipal  bonds 

Tex..  Gnlvento*  Co.  (P.  O  Galveston), 
will  offer  $220,000  Causeway  Warrants. 

Tex„  Freenort,  has  voted  $133,000  8 
per  cent.  2-19  yr.  sr.  Levee  honda  which 
will  be  offered  about  January  1st. 

Tex.,  Ilalllnger — Representatives  from 
20  towns  In  Runnels,  Coke.  Tom  Green 
and  River  counties  will  organize  a  Col- 
orado River  Irrigation  Association  and 
formulate  plans  leading  to  the  erection 
of  a  huge  dam  across  the  Colorado  In 
Coke  county.  Survey  of  project  wi 
prepared  by  Captain  Stanley  of  Dallas. 

Tex-  Cleburne  —  County  Engineer 
Whlteaker  Is  working  out  drainage 
plans  ror  the  building  of  West  Buffalo 
Creek. 

Wink,  Seattle — Citizens  will  vote  In 
March  on  a  bnnd  Issue  not  exceeding 
$400,000  for  the  purchase  of  a  site  for 
additional  playfields. 
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Contracts  Awarded 


STREETS  AND  ROADS 


•Ala.,  HlmlDKham  A  contract 
mv.li  I.  .1  t..  ill.  I  •..i.i,  Construct  mi  Co. 
fur  $1,11  r.  for  the  paving  of  Tit  nth  Ave.. 
South.  between  28tli  and  29th  St».  H.  N. 
Bowilry  van  awarded  a  contract  Tor  the 
paving  of  2Mb  St,  from  11th  to  12th 
Avo,  North,  Cor  $5. $02. 50. 

•  A  ri».,  Tarava — .Contract  awarded  to 
thi-  West  Coast  Construction  Co..  of  Tuc- 
•on,  for  12,116  sq.  yds.  of  Warrenit«-Bl- 
tuhthic  pavement  on  4  In.  concrete  foun- 
dation. 

"t  al.,  Mod  cam  Contract  awarded  to 
Standard  Paving  Co.,  for  t.lCI  sq.  yds.  of 
Warnni (•-■  Hituli thlc  on  4  In.  concrete 
foundation. 

•lal..  I  "u  Aagelea — City  let  contract 
paving  Cudahy  ave..  involving  560  cu.  yd. 
excav.,  4.316  ft.  shaping  roadbeds  and 
lu,«2.-.  sq.  ft.  4  In.  Wllllte  pavement,  to 
I.agana  l,nnd  Co.  Consolidated  Realty 
lJIdB. 

•till.,  Loi  Angeles— Janas  Investment 

Co..  Metropolitan  Bldg,.  will  trade  and 
oil  streets,  construct  cement  curbs  and 
sidewalks,  lay  gas.  water  and  sewer 
mains  In  their  to  acre  subdivided  tract 
on  I. us  Fellz  road  and  Vermont  avenue. 
Coat  to  exceed  $10,000.  Work  will  be 
done  bv  day  labor  under  supervision  of 
W.  H.  Tuck.  ensr. 

•Cat.,  l.oa  Angeles  -William  I..  Tllley 
awarded  contract  for  the  construction  of 
improvement  on  524  street  as  follows: 
lion  if  h  grading  to  grade  at  ••  cents  per 
sq  .ft.  finishing  grade,  oiling  and  roll- 
in  if  at  7  cents  per  sq.  ft.,  cement  side- 
walks. 23  ccnls  u  sq  foot,  cement  curb. 
To  c.  nts  per  lineal  ft.  concrete  gutter, 
;!3  cents  per  sq.  ft 

•Cal.,  I.»e  Angrlra — Clyde  S.  Verge 
awarded  contract  for  Improving  street* 
at  2,'tc  per  sq.  ft.  for  rough  grading,  7c 
per  sq.  ft.  for  finishing  grade,  oiling  and 
rolling.  75c  per  lin.  ft.,  for  cement  curb, 
SSc  Per  sq.  ft.  for  cement  sidewalks,  35c 
per  «q.  ft.  for  concrete  gutter. 

•Cal..  l.oa  Aagelea — Roger  Bros,  award 
contract  for  paving  Lark,  Ellen  and  Mer. 
cerl  streets,  southwest  of  Covlna.  at  157.- 

000,  The  distance  to  he  paved.  2  1-2  ml. 
•Fla..  Tump* — Board  of  Public  Works 

lntx  contract  for  Ashley  street  Improve- 
ment to  Hnl well  ft  Owens  Co. 

•la.,  Marakalltovrn — The  Wright  Con- 
struction Co.  of  Des  Moines,  awarded 
contract  for  six  miles  of  concrete  paving 
on  highways  of  Marshall  County,  at  12.17 
a  sq.  yd. 

•nL  itiiin.-v — Frrnk  Rees.  Quincy.  111., 
awarded  contract  for  the  following  Im- 
provements of  Sth  street:  4.200  sq.  yds. 
of  1'ortland  cement  concrete  pavement: 
f.100  linear  feet  of  Portland  cement  con- 
crete curbing,  integral  with  the  pave- 
ment. H70  lineal  feet  prepared  fibre  mat- 
rix and  bitumen  expansion  Joint  filler. 

1.  son  cu.  yds.  excavation  grading  and 
preparing  subgrade.    Total  cost  $19,739. 

•lad-.  Owen  t  o  The  commissioners 
have  let  the  contract  for  the  B.  W. 
Rucker  road  to  M.  K.  Ilanna  of  Bloom- 
ItiBton.  lnd  ,  at  $6.295. 60. 

•lnd..  ralaakl  Vm.-  -The  contract  for 
the  Millard  Berryman  road  was  let  to 
John  Featherstone  of  Wlnamar  at  115,- 
»5*. 

Mud..  shelbrHlle— Richards  and  Law- 
son  Co..  Shelbyvlle.  awarded  contract 
for  furnishing  signs  to  be  placed  Rt  all 
street  corners  at  3  cents  a  letter. 

•Kaaa.  Kaaaaa  4lt>  — H.  A.  Hepler.  700 
w.  12th  St..  In  market  for  m-ton  3- 
wheel  road  roller. 

•Ky.,  4"nv4naton  — Comm.  Pub.  Wks.  let 
contracts  building  6-lSi  In.  sewers  In  27th 
Rt.  and  Decoursey  Ave.,  to  E.  J,  McKen- 
na.  Covington.  I22.S6S  and  17.278  respec- 
tively; Madison  Ave.,  to  W.  Metxet.  Co- 
vington. $6,834. 


•Maaa.,  4  helaen— Contract  awarded  to 
Warren  Bros.  Co.,  of  Boston.  Mass..  for 
7.779  sq.  yards  of  Warrenltc-Bltulithic 
resurfacing. 

•Maaa.,  .Northampton — City  let  con- 
tract building  1  story  brick  and  concr. 
pumping  station,  iiv  ft.  lo-ln.  vltr.  pipe 
line  and  2s.;-rt  lo  In.  c.  I.  pipe  Hue  with 
manholes,  covers,  etc.,  to  D.  A.  Sullivan, 
l'aradiso  Rd.    About  llj.nou. 

•Mick.,  iiIht  Hi>U(< — Village  let  con- 
tract building  rein. -con.  sump  for  sew- 
erage system.  Involving  l.tdo  cu.  yd.  ex- 
cav.,  2>e  cu.  yd,  rein. -con.  and  10  1-2 
tons  steel,  to  Boston  &  Krrington  Ce- 
ment Constr.  Co..  108  Buhl  Blk.,  Detroit. 
About  $20,UU0    Nmed  I>ec.  2. 

•Mien.,  Ilamtramck  i  Detroit  P.  O.) — 
Village  let  contract  furnishing  and  lay- 
ing 3,870  ft  &  In.  c.l.  watermalna,  etc., 
to  J.  A.  McDaco,  4036  Fatrvlcw  Ave., 
Detroit.    About  $25,000. 

•Mich,,  Detroit — Citv  let  contract 
building  Six  Mile  Rd.  Sewer,  Sect.  5, 
from  Lunik  in  to  Omlra  Aves..  and  Sec. 
(1.  Omira  lo  Third  AVns.,  to  J.  Porath.  tl 
Mciiraw  Bldg.,  $41ti.U00  and  1364,114  re- 
spectively: Sect.  7  from  Third  to  Lln- 
wood  Aves.,  to  W,  Blunck  *  Co..  S27 
Ford  Bldg  .  1239,117. 

•Mont.,  Dutte — A.  Carlson,  of  Colum- 
bus, awarded  contract  by  state  highway 
commission,  project  No.  134,  three  miles 
of  gravel  road  In  Sweetgraas  County,  at 
135.000. 

•N.  C,  charlotte — The  Elgin  Motor 
Sweeper  Co.  was  awarded  contract  for 
a  motor  driven  street  sweeper,  at  $7,3(0. 

•V  C,  Maiden — Town  let  contract 
building  4  ml.  water  mains,  one  100,000 
gal.  standplpe,  deep  wells,  pump  houses, 
etc.,  and  3  sewerage  disposal  plants,  to 
HI  trains  ft  Goforth,  Charlotte.  About 
$100,000. 

•.\ev.,  rnnon  City — John  Ross,  Yerlng- 
ton,  awarded  contract  for  concrete  cul- 
verts and  gravel  surface  for  a  portion 
of  the  state  highway  system  In  Douglas 
county  from  a  point  1.81  miles  north 
of  Mlnden  to  a  point  .45  miles  north  of 
Mlnden.    Work  to  cost  $7.9s». 

•ISeb.,  Omaha— Moberly  Prick  Co.,  of 
Moherly.  Mo  ,  awarded  contract  bv  Chaa. 
E.  Fanning  for  furnishing  brick  at  $1.37 
a  aq.  yd,  for  the  paving  of  Leavenworth 
St..  from  48th  to  60lh  sts.  The  stretch 
of  paving  Involves  IS, 000  sq.  yds. 

•V.  J.,  Trenton  —  John  H.  Hurley 
awarded  contract  for  building  the  con- 
crete retaining  wall  on  the  approach  to 
Miry  Run  Bridge  on  the  back  road  be- 
tween Hamilton  Square  and  Windsor,  at 
$6,195. 

•!»".  Y.,  Dundee — The  contract  for  the 
construction  of  the  etate  road  between 
Dundee  and  Wayne  has  been  let  to  the 
Dane  Construction  Co. 

•«>..  Eaal  Cleveland — City  let  contract 
building  sewer  and  culvert  to  Terrace 
Rd.  between  Taylor  Rd.  and  Hastings 
Ave.,   to  T.   Mnrro.   Illuminating  Bldg, 
Cleveland.  $1«.50|, 

•O..  Cincinnati— Contract  for  the  Im- 
provement of  the  (S)endale  and  Mllfnrd 
road  have  been  awarded  tn  the  Gradt- 
son  Construction  Co..  on  a  bid  of  $152.- 
941.50. 

•Okla.,  Oklahoma  City — City  let  con- 
tract paving  1st  street  from  Western  to 
Francis  avenues  and  Francis  avenue 
from  Main  to  2nd  streets,  1  1-2  In.  sheet 
asphalt  on  1  In.  binding  course  on  $  In. 
concrete  base,  to  Western  Paving  Co.. 
518-19  Terminal  Bldg.,  $25,959. 

•H.  I.,  Providence  Contract  for  Fed- 
eral Aid  Project  awarded  to  Powers 
Brothers,  of  Brockton,  on  their  bid  of 
$40,000. 

•Tex..  El  Pnno — Contract  awarded  to 
El  Paso  Bltullthic  Co..  of  El  Paso.  Tex., 
for  21.307  sq.  yds.  of  1  1-2  in.  Warrenlta- 
Bltulltblc  pavement  on  5  In.  concrete 
founds  tton. 

•Tex.,  Tlllahoro  —  Brown  ft  Root  of 
Tavlor.  Tex.,  awarded  contract  for  grad- 
ing, surfacing  with  gravel  and  constrn— 
tlon  of   drainage   structures   upon  the 


Irene-Mortens  and  the  Irene-Corsicana 
roads  In  tho  Irene  Special  Road  District 
No.  I,  for  total  of  $44,270. 

•T«  x.,  Dallas — County  comrs.  of  Lamb 
Co.  let  contract  for  road  construction 
of   26   miles  of  highway.  $44,300. 

•Una.  Salt  Lake  City — City  lot  conL 
paving  1.500  ft.  21st  st.  from  Fire  sta- 
tion lo  13th  st.  E-,  42  ft.  wide.  7  In. 
plain  concrete,  to  Campbell  Bldg.  Co.. 
New  house  Bldg.,  $33,352. 

•Vo„  Hlrhmnnd  Dept.  of  Public  Wks. 
awarded  contracts  for  street  work  to  <;. 
S  Luck  fur  $1.N63.  grading  Virginia  St.. 
Cheatwood  and  Drtscoll,  for  $1,1(0 — to 
gravel  Union  St.,  W.  E.  Carter,  Grano- 
lithic curbing  and  guttering,  $3,842.  F. 
J.  McGwire  for  $8.»s\  Wlllite  paving 
Linden  St.  Paving  Morris  St.  to  T.  J. 
Mrliiilre,  $2,996. 


SEWERAGE— SANITATION 


•Cal.,  Calexlo— City  let  contract  con- 
structing 10.417  ft.  6  in.  vltr.  sewers, 
etc,  to  H.  H.  Peterson,  Calexlco,  $16.- 

$37. 

•Fin.,  Key  West — City  council  approves 
nt  contract  with  tho  Ulen  Contracting 
Corp.,  of  New  York,  to  make  a  prelim- 
inary survey,  plana  and  estimate  of  cost 
of  a  complete  sewer  system. 

Mown,  n.-ii.-vue  —  The  city  council 
awarded  contract  to  Hammen  -  Kraus 
Construction  Co.,  Spencer,  la.,  $67,305 
for  new  sanitary  sewer. 

•lnd.,  Indlnnapolla  —  Contracts  were 
awarded  as  follows:  Local  sewer  In 
Buckingham  Dr.,  Columbia  Constr.  Co., 
at  $3,176:  local  sewer  in  Belmont  ave., 
to  SI.eehan  Constr.  Co..  $13,392. 

•Mlrh.,  River  Hesse  —  The  Boston- 
Earring  Cement  Construction  Co.,  of 
Detroit,  were  awarded  contract  for  sew- 
er sump  for  the  villnge  or  Rivor  Rouge, 
at  $3,625.  Reinforced  concrete  sump  40 
feet  long  by  21  ft.  wide,  2$  feet  deep. 

•IT.  J.,  nvaelle — Carmine  Guerrlero.  of 
Garwood  awarded  contract  for  the  con- 
struction of  a  sewer  In  Stockton  ave..  at 
11,408. 

•V  J.,  Pnternon— Hoad  ft  Decker.  Ann 
Arbor.  Mich.,  has  the  contract  for  the 
new  water  works  system. 

•O.,  Akron — Crano,  Darrow  ft  Lora- 
barchl.  Akron,  O.,  awarded  contract  for 
construction  of  sewer  in  Margan  street. 
8-ln.  diameter,  at  $2,624. 

•O..  East  Cleveland — A.  Marra  of  the 
Illuminating  Bldg.  has  the  contract  for 
a  sower  and  culvert.  M.  V.  Garrett,  East 
Cleveland,  engineer. 

•Tex.,  Knatland  —  Janes  Contracting 
Co.,  awarded  contract  for  sanitary  sew- 
ers 6  In.  to  12  In.  and  storm  sewers 
36  in.  to  «0  In.  appr.  $185,000.  J.  A. 
Wright,  city  engr.  W.  Lander  .city 
manager. 

•Tex..  Fort  Worth The  contract  for 
the  construction  of  two  storm  sewers  on 
Evans  avenue  was  let  to  the  Wills  * 
Tyson  Constr.  Co..  $5,000. 

•Tex.—  E.  K.  High  was  awarded  con- 
tract for  sewer  on  La  Branch  st 

•l  ink.  Salt  Lake  City— City  let  con- 
tract building  sewers  In  5th  street  south 
to  Los  Angeles  &  Salt  Lake  R.  R.  tracks, 
and  in  8th  street  west  to  Redwood  road, 
Involving  28,367  ft.  8-21  In.  vltr  and  530 
ft-  24  In.  c.l.  pipe,  to  R.  L.  Campbell,  Salt 
I.ake  City.  $200.1»|. 


WATER  SUPPLY 


•Mich..  Saalaan  -  Contract  for  con- 
struction of  fteel  pipe  lines  and  river 
crossing  nt  Holland  ave,.  awarded  to 
Gillespie  Contracting  Co. 
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•II.,  Akron  DravcDoryle  Pump  Co. 
awarded  contract  for  furnishing  motor 
driven  <-i-ntrif ugal  pumps,  at  $:i.20*. 

U  ,  (  i>  << -in ml  Mathieson  Alkali 
Works,  25  \V.  43d  street.  New  York  City, 
awarded  contract  for  supplying  liquidi- 
sed chlorine  gas  for  Division  of  Water, 
at  Sc  per  pound   or  a  total  of  $4.S»o, 

•Ph..  rhiindrlphla-  -Municipal  contracts 
approved  by  Mayor  Moore  weir.-:  Eastern 
Machinery  and  Equipment  Co..  $7,500 
for  furnishing  sluice  gates  Tor  yujen 
lane  filters:  Dunlnp  Printing  Co.,  $3,|5>. 
furnishing  Indexes,  printed  blanks  ar.d 
forms,  bureau  or  water:  McAvoy  Vitri- 
fied Brick  Co..  $3.00'i.  furnishing  hrick 
for  Lardner's  Point  and  Torresdaio  pu  no- 
Ing  station;  W.  P.  Mackenzie  Co..  $2,100. 
furnishing  generator  sot  'or  Wen'z  farm 
pumping  station,  and  Albert  Aivl  'lrau-i, 
$l.|oo,  furnishing  printed  form*  etc.. 
bureau  of  water. 


BRIDGES 


•la..  Manchester  —  L>rlaware  Co  let 
contract  building  rein-con.  deck  ribbed 
urch  bridge,  lo  have  two  87  ft.  spans. 
2«  ft.  roadway  and  two  :.  ft.  sidewalks, 
to  Miller-FiAeld  foiistr.  Co.,  L.  &  J. 
Bank    BIdg.   Waterloo.  $43,988. 

•I*..  \e»  Orleans— Railway  Commia- 
sion  building  gulf  coast  bridges.  Con- 
tracts awarded  to  the  American  Bridge 
Co.  Estimated  costs  are  $1,334,000  and 
$3,422,000 

•>iieh..  Lansing  Murray  &  Fremont, 
Bad  Axe..  Mich.,  awarded  enntract  for 
constructing  bridge  No.  321501  in  Huron 
county.  McKlnley  Twp.,  crossing  Pigeon 
River,  at  $14,000. 

•Minn..  Crnnd  Hnplds — K.  W.  Coons  Co. 
of  Hlbblng.  awarded  contract  for  build- 
ing a  stone,  steel  and  concrete  bridge 
across  Pokcgama  Lake,  at  $191.77$. 

•O.,  Dayton — Bridge  to  cost  $225,000 
to  he  erected.  Contracts  for  the  sub- 
structure of  this  bridge  awarded  to 
Yander  Co..  Indlnnapol's.  Ind.  Super- 
structure awarded  Dec.  18. 

•Clkla..  laiwton — Comanche  Co  let  con- 
tract building  bridces  and  culverts,  to 
Roardman  *  Co..  Oklahoma  City.  About 
$39. 000. 

•Wyo..  rkeyenue— R.  M.  Templeton  of 
Thermopolls  awarded  contract  for  con- 
struction of  a  reinforced  concrete  bridge 
across  the  Big  Horn  River  »t 
polls.     Estimated  cost.  $70,000 


LIGHTING  AND  POWER 


•In*..  Indlonnpolls  — Contract  awarded 
to  J.  D.  I. yon.  by  Board  of  Public  Wks., 
to  take  charge  of  all  Improvements  and 
repairs  at  the  clty"s  electric  light  and 
repair  plant. 

received  a  contract  for  construction 
plant,  principalis  boilers.  In  -onnse'lon 
with  the  Queenstnn  development. 


•Ind..  Indianapolis — A  bond  issue  or 
$40(1.000  to  cover  the  cost  of  the  motor- 
ization of  the  Indianapolis  firn  depart- 
ment, was  sold  by  the  civil  city  to  the 
Meyer- Kiser  Company,  on  a  bid  of  par 
with  Interest  at  5  1-4  per  cent.  The  only 
other  bidder  was  the  Indiana  Trust  Com- 
pany, which  offered  to  buy  $100,000  of 
the  bond  Issue,  maturing  in  1937.  1938. 
1939,  1*10  and  1941.  at  par  and  bearing 

will 


5  1-4  per  cent  Interest.    The  bonds 
mature  at  the  rate  of  $20,000  annuany. 
beginning  January  1.  1922. 

•Ind.,   Fort   Wnyne  —  The  Qamewell 

Telegraph  Alarm  Company  of  Newton 
I'pper  Falls.  Mass.,  will  be  awarded  con- 
tract for  Installing  a  new  Are  alarm  sys- 
tem in  the  city  at  $23,947. 

Cleveland— The  White  Co..  Cleve- 
land O.,  awarded  contract  for  furnlsn- 
Ing  and  delivering  one  .1  1-2  ton  truck 
for  the  division  of  fire.  Dept.  of  Public 
Safetv,  at  $.V240.  The  Seagrave  Co.,  of 
Columbus.  O..  for  furnishing  and  de- 
livering Are  7'iO.gal  motor  driven  com- 
bination hose  wagons  and  pumping  en- 
gines for  the  division  of  Are.  Dept.  of 
Public  Safety,  at  J5B.557.  The  Robinson 
Fire  Apparatus  Mfg.  Co.,  St  Louis,  M«-. 
for  furnishing  and  delivering  three  au- 
tomobile hose  wagons  for  the  division 
of  fir.-.  Dept  of  Public  Safety,  at  $33.1 0-> 
The  Safety  Insulated  Wire  A  Cable  Co.. 
Chicago.  III.,  for  furnishing  and  deliver- 
ing approximately  40.197  ft.  underground 
lead  cable  for  the  division  of  Are  alarm 
system,  Dept   of  Legislature,  at  $i0.0SS 


•  Mobile — .T  A.  O'lhert  of  Mobile 
aw-<rdei1  contra-t  for  driving  test  piles 
sod  setting  up  borings  on  the  Island  of 
Blakelc  on  the  east  side  of  Mobile  River. 
Test  p'les  is  per  foot  each  driven  foot. 
Wash  borings,  $4  25  each  set, 

•<•«!.,  B-dd»nn-— The  Happy  Valley  Ir- 
rigation   t»i-  •     t<as   been   authorised  to 

.•■II  an  -lectin"  »«  vote  8150.000  more  of 
h  ■■!.'■>  for  como'etlon  of  the  svstenv  The 
entire  .vstem  involves  an  expenditure  of 
$785  006. 

•  HM..  Psitlsnnre — The  Bethlehem  Ship- 
building Cerebration  awarded  contract 
fnr  th»  reon'r*  to  the  "Collera  "  at  $9.20n 
B-edden  SMnhulldlng  Co.  for  repairs  to 
•■To'osa  "  st  »*  075  The  Baltimore  Drv 
»\<,ok«  c»,inb"!,ding  Co.  for  Ooree.  st 
*R0<1  and  the  Independent  bridge  at  $L- 
328 

•New  Jrrn-v  Bid-  were  onencd  on  Oc- 
tober "0  is^n.  for  the  lin|ld'n<r  of  o  dam 
snd  other  *cnrk  'n  connection  with  tna 
Wanaque  Dam  of  the  North  Jersey  Dis- 


trict Water  Supply  Commission.  The 
work  consists  of  building  an  impounding 

res.  rv.nr  ■•!    1  i   gaU.me   <  a;...  if 

on  th  •  Wanaque  River,  and  an  earth  dam 
about  1000  feet  in  length.  Work  on  this 
project  will  require  x'i.OOO  cubic  yard's 
of  excavation,  about  1«  oOl)  cubic  yards 
rock  excavation,  ami  there  will  jilso  be 
about  211.000  yards  of  concrete  to  be 
placed.  Mr.  W.  II  Gohagnn  of  Brooklyn. 
N.  Y..  has  been  awaided  this  contract. 
We  are  Informed  that  he  was  not  •he 
lowest  bidder  but  he  received  the  job 
because  be  had  ready  to  put  on  the  job 
tlrst-class  equipment  and  organization. 

•3.  J..  Kllnnbem — The  mosquito  exter- 
mination work  In  Union  County  In  1921 
will  cost  approximately  $35,000.  accord- 
ing to  the  Board  of  Freeholders. 

•O..  Sandusky — The  contract  for  dredg- 
ing the  harbor  has  been  awarded  to  the 
Central  Dredging  Co.  621  Bangor  BIdg.. 
Cleveland  Engineer  Capt.  W.  E.  R.  Co- 
vell.  420  Government  BIdg..  Cleveland. 

•Pa.,  Fist  Stinudsbnrgh  —  Borough 
council  awards  contract  for  reservoirs 
and  ilnm  to  the  Stewart  Construction 
Co..  of  Earlon.  $40,209 

•Klo  Jnnerlo  —  Pearson  Engineering 
Corporation  of  New  York  City  awarded 
contract  for  construction  of  port,  sani- 
tation facilities  and  paving  streets  In 
Nictheron. 

S.  C„  Charleston  —  Jefferson  Con- 
struction Co    received  contract  rrom  H. 
F.    Barkrrding    to    build    177-ft  wharf 
and  slip;  later  to  erect  additional  nulld 
ing. 

•Tex.,  Onllaa — W  A.  Keene  of  Kan- 
sas City  was  awarded  the  contract  by 
the  Cltv  Council  for  the  completion  of 
the  Lake  Penlck  dam.  which  Is  being 
built  by  the  municipality  at  a  cost  of 
around  $500,000.  The  former  contract 
on  this  dam  was  held  by  List  *  Olf- 
ford  of  Kansas  City,  but  was  forfeited 
recently  and  new  bids  asked  for. 

•Vn..  Richmond — Board  of  Public  Wks 
approved  the  following  award  made 
by  Director  Trafford.  of  the  Public 
Utilities  Dept.  To  Jeffrey  Manufactur- 
ing Co,  for  two  coke  elevators,  amount- 
ing to  $8,325.  To  U.  G.  I.  Construction 
Co.  for  furnishing  and  erecting  parts 
for  hvdraulic  operation  and  automatic 
control  for  the  water  gas  set.  amount- 
ing to  $10,250. 

•Wash..  Seattle — Colussio  Jr.  F.rlckson 
low  bidders  for  building  two  earth  dams 
at  Swln  Lake,  at  $54,054:  for  hydraulic 
AH  at  $54. 954.  Hurley.  Mason  &  Co..  low 
bidders  for  Flriands  Tunnel,  at  $5,750. 
MacRae  Bros.,  low  bidders  for  general 
contract  at  $157,488. 

•Wash..  vi. . Trier,,  —  Approved  of 
contracts  for  a  two-year-old  lease  of 
the  electric  dredge  Wash  No  4  from  the 
Tacoma  Dredging  Co..  at  a  cost  of  $2.- 
&oo  per  month. 

•Wash.,  gentile — The  contract  for  tha 
construction  of  dsms  at  Swan  l.ske  was 
awarded  to  Colucclo  A  Erlckson.  425 
Railway  Exchange  BIdg..  on  successful 
bids  of  $54, $54  40  for  the  rolled  embank- 
ment  contract,  or  $54,954.40  for  the  hy- 
draulic All.  by  the  Board  of  Public  Wks 


TOO  LATE  FOR  CLASSIFICATION 


BIDS  ASKED  FOR 

STHKKTs  AM)  ROADS 
Ind.,  Princeton.  II   a.m..   Dec.  2» 

For  the  constr  of  a  stone  aril  gravel 
road  In  Mont.  twp. — J.  H.  Armstrong, 
aud. 

Ind..  Prlncetnn.  II  u.m..  on.  4 

Constr.   of  a    grovel   road   in  Burton 
twp     .1.  H.  Armstrong,  aud. 
Ind..  Princeton.  II   a.m.,  Jnn.  I 

Building  a  road  In  Columbia  twp  — 
.1    H    Armstrong,  and 

Ind..  Prlneefou.  II  a.m.,  Jon.  4 

Ror  building  stone  and  gravel  road  In 
Center  twp  —  .1.  H.  Armstrong,  an, I 
Ind.,  HennsHnrr,  2  p.m.,  Jan.  H 

Constr.  of  a  highway  Improvement  in 
Mllrov  twp. — S.  C.  Robinson,  sad 
l,u.    Hnekvllle.  I    p.m..  Jnu.  4 

i ;  rave  I  road  in  Washington  ivvp  — 
Ralph  K.  Porter,  and. 


Mini,.,  Austin. 

For  the  graveling 
No.  3S.— O.  J.  Snnrn, 
Minn..  St.  Paul. 

For  improvement 
lianillne   ave  :  ami 


2  p.m.,  Jan.  s 

..f  Fed  Aid  Project 
n*.  co.  aud. 

|0,:tl>  a.m..  Dee.  27 

>f  UerseV  nr.;  also 
un   Alaska   ave— H 


W.  Austin,  city  purch.  agt 
Minn.,  St.   Pnnl.  10  a.m..  Jnn.  Jl 

For  grading  anil  curbing  in  culverts 
on  St  Paul  and  Duluth  hgwy— George 
liies.  courthouse,  co.  ami 


t  viit: 

Minn.,  Dulnlh  II   MM.,  Dec.  27 

For  constr.  a  sanitary  sewer.-  F.  D. 
Ash.  clerk. 

i.ii.iitim;  wo  power 

Wis.,  i  in, in  Douglas.      4:.«l  p.m..  Dec.  27 

For  furnishing  a  heating  system  — 
Henry  C.  Kngels.  42.'.  E.  Water  St  .  Mil- 
waukee. Wis. 


Wnah..  \cnport.  2  p.m..  Dee.  SO 

For  the  constr.  of  a  pile  bridge  across 
slough  on  Dnlkena  Ferry  rood. — «5.  M 
MeGrec.  clerk  of  the  Bd.  of  Co.  Comrs 

M  IM'EI.I.  a  nbov 

In.,  Hock  well  City.  It  a.m.,  Jan.  .1 

For  Joint  drainage  dist.  1S1. — R.  B 
Dixon,  co.  aud. 


WORK  CONTEMPLATED 


vTHtiKT*   AMI  Rll  Ktts 
Kiln.,  Vnnxhnll— There  arc  strong  pos- 
p'blllt'es  that  the  highway  between  Med- 
icine Hal  and  Vauxhnll   will  be  graded 
in   the   near  future. 
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Tiffin  flushers 


<\  Reasons  For  Their  Success 


Any  one  of  these  reasons  is  enougli  to  cause 
you  to  investigate  Tiffin  2-Motor-System  Street 
Flushers.  Together  these  reasons  furnish  in- 
disputable proof  of  the  greater  worth  of  Tif- 
fin Rushers. 

1 —  The  upkeep  is  no  greater  than  any  flusher 
on  the  market,  yet  the  Tiffin  has  a  30  per 
cent  greater  capacity  for  WORK. 

2 —  Built  complete  in  the  Tiffin  factories, — 
ensuring  a  harmony  of  operation  not  at- 
tainable where  the  truck  and  flusher  units 
are  built  in  separate  plants  ami  later  as- 
sembled. 


3 —  The  2-Motor-System  of  design  permits 
perfect  control  of  water  pressure  regard- 
less of  vehicle  speed  or  grade  conditions. 
Control  with  any  single  motor  system  is 
imperfect,  in  comparison. 

4 —  The  flushing  tank  and  all  devices  are  de- 
mountable so  that  the  truck  proper  can  be 
employed  for  other  purposes  at  seasons 
when  not  required  for  flushing  as  in  the 
winter,  etc. 

Full  information  supplied  to  interested  city 
officials. 


The  Tiffin  Wagon  Co.,  Tiffin,  Ohio 
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Mr*.,  Chihuahua — Stale  and  municipal 
authorities  arc  contemplating  the  re- 
paying ot  the  streets  oi  the  City  of  Chi- 
huahua. Although  no  call  for  bids  has 
yet  been  made.  Consul  Stewart  under- 
stands that  they  will  be  requested  in  the 
near  future.  The  present  plan  embraces 
the  paving  of  lotMHHi  square  meters. 

In.,  Mar.lialltuwu — Now  taking  new 
bids  on  grading  South  6th  and  South 
12th  street*.  Work  to  be  completed  by 
July  1.    Anne  M.  McMahon.  city  cierk. 

la.,  Burlington  —  City  will  resurface 
Various  streets  with  asphalt  or  brick 
concrete  or  macadam.  K.  I'.  Wei  ostein, 
city  clerk. 

la.,  Itsa  City— Petition  circulated  for 
additional  paving'  on  east  end  of  Mar- 
ket street  to  bridge  over  Kalslon  creek. 
D  T.  fuivis,  city  clerk. 

I  a.,  Ilea  Molar* — County  board  rejects 
all  bids  presented  on  live  river  to  river 
project  estimated  at  $2&0.w<.ui,  and  Car- 
lisle project  to  cost  the  county  about 
tK'oV.OUU.     bids    to    be   readvertiscd  In 

im. 

Kj.,  W  llaiorr  -  Paris  Item:  $75,000 
worth  of  road  bonds  Is  for  sale  in  Bour- 
bon county. 

Ivans.,  Unary  Co. — E  C.  Wenger  Is 
now  resilient  engineer  on  Federal  Aid 
read  project  No.  22.  in  Finney  county. 
Headquarters  at  Garden  City.  Kan. 

K>„    l  ..ok,  in.  Mxlc  Highway, 

from  New  Albany  to  French  Lick  and 
Wesi  Bad.-n  Sprints,  is  to  be  placed  In 
repair  by  the  Indiana  Slate  Highway 
Commission. 

Mass..  Ronton- -Commissioner  of  Pub- 
lic Works  proposes  making  sldealks 
along  Pleasant  .Street.  East  Cottage  »t. 
to  smughton  st.  and  Fargo  St..  also 
Market  st.  Sidewalks  to  be  3  to  in 
inches  above  the  gutter  adjoining  in 
width  5  to  12  ft.  build  of  brick. 

Mlna.,  Jackson  —  before  (he  adjourn- 
ment of  Its  regular  monthly  session  the 
Hinds  county  board  of  supervisors  of- 
fered for  sale  a  l.'OO.i.OO  block  of  the 
million  dollar  bond  issue  recently  au- 
thorised for  road  Improvement  work. 
Included  In  the  delegation  sent  by  the 
Director  of  Home  Affairs  to  demon- 
strate road  construction  in  the  Prefec- 
ture were  the  general  engineer  and  con- 
struction manager  of  an  American  man- 
ufacturing company. 

X.  C,  Urfen.la.ro- Tho  majority  for 
a  2.000.000  bond  Issue  for  good  road 
building  In  Guilford  county  win  be 
about   i, ;,o,.,  it  is  ..-st i mati  .t 

X.  J.,  Xrnark — State  Highway  Com- 
mission accepts  Morris  county's  propo- 
sition to  build  a  two-and-a-half  mile 
section  of  road  between  Hanover  and 
Troy  Hills  next  year  The  stnte  body 
asked  the  Morris  hoard  to  submit  plans 
for  the  work  and  said  the  county  would 
be  reimbursed  for  its  outlay. 

Oat..  Toronto — City  counril  intends  to 
construct  asphalt  pavements  on  rtushton 
road  and  Wychwood  ave..  at  a  total  coat 
ot  $;,2«3,  and  concrete  curblngs  on 
Wychwood  ave. 

Ont.,  Toronto — City  council  Intends  to 
construct  concrete  curblngs  on  Glendaje 
and  Mount  Royal  Avenues  at  a  cost  or 
$1,941.  and  nsphaltic  concrete  pavement 
on  Glendale  avenue  at  cost  of  121.224. 

Oli,  Toronto--Hon.  F.  C  Biggs,  min- 
ister of  Public  Works,  stated  that  the 
government  will  place  contracts  for  be- 
tween 100,000  and  15(1,000  tons  of  stone. 

Man.,  Slglnmea  R.  M. — Bvlaw  to  au- 
thorize the  borrowing  of  40.1)00  for  the 
i  onstructlon  and  improvement  of  a  sys- 
tem of  ronds  will  be  submitted  to  the 
cl«.<  tors  on  Dec  21.  Secretary-treasurer, 
Peder  Forseng.  Ashern.  Man. 

tint.,  Mmcoe-Xorfnlk  county  council 
passed  by-laws  adding  several  miles  of 
road  to  the  county's  road  system. 

O.,  Canton — An  application  has  been 
made  to  the  county  commissioners  for  a 
naved  road  from  the  plant  of  the  Na- 
tional FIre-nroofing  Company  t„  Green- 
town.    Work  to  begin  this  spring 

Tenn.,  Knoxvtllr—A  Federal,  state  and 
county  highway  from  Knoxvllle  to  the 
North  Carolina  line,  by  way  of  Pevler- 
ville.  Gatllngsburg.  Fighting  Creek  nnd 
nikmont  Is  being  advocated  in  Sevier 
county. 

Tenn..  Colombia  —  Permanent  surfac- 
ing is  being  put  on  the  section  of  the 
new  Jackson  military  highway  between 
Ashton's  mill  and  the  Bear  Creek  turn- 
pike. 

Tenn.,  Nnahvlllr — The  Weakely  coun- 
ty. Bcelfnot  lake  wine  of  tbe  Memphis- 
to-Brlstol  highway,  leaving  the  latter  nt 


Huntington  and  extending  through  Mc- 
Keiixie,  Gleasou,  Dresden,  Martin  MM  Ml 
lieciioot  Lake  via  I  nion  City,  Tro>  and 
Hornbeak.  Ubiun  county,  is  already  un- 
der construction. 

Teun..  t.nlliifln  The  engineering  corps 
for  the  Jackson  Highway  completed  tne 
survey  from  West  Moreiand  to  Red  Boil- 
ing Springs  in  Macon  Co. 

Trail.,  i  olilmbla — The  county  has  au- 
thorized the  issuance  of  fzuo.uuo  high- 
way bonds. 

Tea..  Marshall  —  Election  for  $20,000 
will  be  called  soon  in  the  City  ot  Mar- 
shal to  pave  the  court  house  square. 
Harrison  county  will  assist  In  doing  tins 
wurk. 

Tev,  Austin — It  Is  proposed  that  Tra- 
vis county  make  a  general  county  bona 
issue  of  llio.uuo. 

Tenn..  Pulankl  ---  $3.'ci,000  bonds  have 
been  Issued  for  the  construction  of  new 
roads  in  Giles  county. 

Trx.,  conn  «  Bw-  \  oted  a  bond  issue,  for 
$:|j.ouu.  Including  state  and  fade  mi  «  .. 
will  make  $lsf,.n<i.i  fur  good  roads  build- 
ing. 

Trx.,  Ilonhnm  Roard  of  trade  will 
confer  with  county  authorities  In  order 
to  repair  three  miles  of  road, 


Win.,  Sparta  .Monroe  co.  Bids  In  Dee. 
is  at  County  Tighway  Comm.  offlce.  for 
■haling  roads  In  following  towns  In  co.; 


New   Lyme.  l.aFayette,  Augelo  and  To 
mail,     Charles  Mllard.  co  comsr. 

\\.  \n.,  Charlmtua — -Tbe  state  road 
commission  slates  that  the  good  road 
bund  Issue  amendment  carried 

SKWKKAUK   *  SANITATION 
Mian..  Hed  Wing  -City  council  decides 
to    build    East    5th    Street   sewer.  City 
engr..    William   Geisheker.     City  clerk, 
S.  T.  Irvine.  $12,298. 

Minn..  St.  Cloud — City  council  peti- 
tioned for  sewer  and  water  mains  on  9th 
ave.  N.  from  9th  to  l«lh  streets  tt.  A. 
W.  Ruckman.  city  clerk. 

Vrh-,  (.mad  Island — Ordinance  passed 
fop  creating  Sower  Dist-  No.  S2  and 
No.  «:i.     H    K.  Clifford,  city  clerk 

Neb..  Mlaatarr — Council  decide  to  form 
main  sewer  district  and  s.571  or  10  to 
l,'.-ln.  cvltr.  clay  sewer  pipe  with  z  cen- 
trifugal pumps,  gas  engines  ami  electric 
motor.  It.  <>.  Chambers,  city  clerk.  $40.- 
293. 

I..-.  .  New  Orlrnna  Charles  J.  Theard, 
president  pro  tern  of  the  sewerage  and 
water  board,  New  Orleans.  Da.,  said  re- 
cently that  it  was  the  intention  of  the 
board  to  ask  the  constitutional  conven- 
tion to  allow  the  board  to  Increase  Its 
water  rates  ]f  this  Is  done.  It  Is  said 
tluit  the  city  will  be  relieved  of  the  an- 
nual approximate  appropriation  of  $.">oo,- 
>ion,  as  the  board  would  then  be  self- 
sustaining. 

N.  Cm  St.  Panl'a— Attention  la  called  to 
the  official  advertisement  that  sealed 
proposals  will  be  received  by  John  S. 
Butler,  clerk  and  treasurer,  until  Jan 
•1.  12  m  ,  for  the  purchase  of  1125.000 
water,  sewer  and  Btreet  Improvement 
bonds. 

X.  J.,  Newark  —  Action  on  the  proposed 
sewer  In  Frellnghuysen  avenue,  in  New- 
ark. N.  J  .  which  Ss  intended  to  relieve 

the   dam  •  '    ri.uii   it  n   in    thai    ».  etlon 

of  «ho  city,  has  been  postponed  by  Direc- 
tor Raymond  of  the  department  of 
streets  and  public  Improvement*  as  the 
le.it 1  ■  r  .-..Hi  i.o  -  or,  ij.  .  I  the  r.i  .gl  bor- 
hood  Informed  him  that  tlie  danger 
would  not  be  great  unlil  after  next 
Mar.  h. 

O.,  Brooklyn  Heights  An  extensive 
sewer  construction  program  was  adopted 
recently  by  the  county  commissioners  to 
form  two  districts  embracing  the  area  of 
27.000  acres.  Including  Brooklyn  Heights. 
Parma.  Middleburg.  Independence  ann 
Brookpark.  Ohio,  lying  within  the  wa- 
tersheds of  Big  Creek  and  the  Cuyahoga 
river.  Other  districts  are  to  be  created 
as  Boon  as  these  arc  completed.  A  re- 
cent preliminary  survey  placed  the  cost 
of  the  sewer  and  water  systems  of  these 
two  districts  at  l.'..000.000,  which  will  be 
divided  between  the  county,  the  city  and 
the  be n efl t e d^  property  o w n era. 

Minn..  Wlnonn— $80,000  water.  «cwer. 
and  light  bonds.  6  per  cent,  ready  for 
proposals  until  Jan.  4.  1921. 

Minn.,  Sank  Center — J.  F.  Cooper,  city 
clerk.  Informs  us  that  no  action  has  been 
taken  In  the  matter  of  Issuing  the  pro- 
posed |«o.floo  waterworks  bond  issue. 

N.  J„  Camden  -lames  H.  T-ong.  super- 
intendent of  tbe  Camden.  N.  J  .  wnter 
department.   Is   working  out   plans  for 


Increasing  the  city's  lure  artesian  water 
suppiy,  and  it  is  expected  that  at  least 
(.•Oti.uoo  additional  gallons  of  water  will 
be  available  daily,  if  hla  plans  are  fol- 
lowed out.  The  normal  consumption  of 
Canul.ti  is  lJ.I»0,uou  galons,  but  the  ac- 
tual capacity  of  the  pumps  Is  about  2t... 
.iiio.oiiu  gallons.     The  city  recently  ac- 

it  v.l  c  i  addition  ..|  to  viral  .  <  i  -  s  C 
land  ii.  the  well  Held,  and  tests  have 
shown  that  the  now  territory  is  produc- 
tive; withuut  drawing  on  the  present 
source  of  supply. 

Ohio  The  L'ppur  Sandusky,  Ohio,  city 
council  recently  employed  an  expert  en- 
gineer to  oppose  the  raise  of  rates  by 
the  L'pper  Sandusky-  Water  Company  to. 
determine  the  valuation  of  the  cost  of 
the  plant.  The  officials  of  the  company 
claim  that  this  Increase  of  rates  Is  im- 
perative. 

II  It  1 1  Mi  KS 

Minn.,  Iluluih  —  City  cotnsrs.  order 
Wooden  bridge  wrecked  and  fill  cor.str. 
at  .V.tth  Avenue  west,  from  Polk  Street 
to  Main  street.  J.  A.  Farrcll.  comsr. 
Kuntlmute  $S.437. 

Minn-  Mule  Fnllo — Morrison  co.  Sur- 
vey completed  by  Minnesota  Stat.  H«wy. 
Dept..  920  Guardian  I-lfe  Bldg..  St  Paul, 
for  bridge  No.  3477  in  Two  Rivers  twp. 
over  Spunk  Brook.  B.  Y.  McNttiry,  co. 
and. 

Minn-  St.  Haul — City  purchasing  agi.. 
H,  W.  Austin,  closed  No.  29  on  rein.  con. 
bridge  to  be  built  at  Cherokee  Heights 
Blvd.  Let  to  McManis  ft  Tarnowaki.  4*4 
Kn.ll.ot  t  Bldg..  St.  Paul.  $11. 99>  ilumn 
sumi.  To  begin  constr.  as  soon  as  wea- 
ther permits. 

Mont.,  Livingston — Bids  rejected;  will 
readvertiae  Jan.  3,  for  bridge  at  foot  ot 
Yellowstone  street.  Bids  closed  Dec.  >i. 
Harry  M.  Shelver,  city  clerk. 

Minn..  \\  nrrrn — .Marshall  co.  Survey 
cmpleted  by  Minnesota  State  Highway 
Dept..  920  Guardian  Life  Bldg  .  St  Paul, 
for  Bridge  Nu.  3478  In  Marsh  Grove  twp. 
A.  G   l.undgren,  co.  aud. 

N.  C„  Wilmington — City  council  au- 
thorized the  Issuance  of  $150,000  bonds 
for  bridge  at  Smith's  creek,  and  Imf.rove. 
ment  of  city  sereets.  also  fire  station  to 
be  erected. 

Trx..  Sleohenvtlle  Constr  work  on 
steel  bridges  and  concrete  culverts  in 
well  underway  on  the  Fort  Worth.  Ste- 
Phenville  and  Brownwood  public  high- 
way, and  will  be  rushed  until  completed. 


CONTRACTS  AWARDED 


STHRRTS  AND  ROADS 

•Arils  Phoenix— Contract  for  the  con- 
struction of  1.523  sq.  yd.  of  Warrentte- 
Hltullthic  pavement  on  4-in.  concrete 
and  2,426  so,,  yd.  ot  Warrenite-Bitulithic 
pavement  on  2  1-2  In.  concrete,  awarded 
to  W  arren  Hros..  Boston.  Mass. 

•Ala..  Birmingham— City  commission- 
ers awarded  contract  to  Dunn  Construc- 
tion Co,  Birmingham,  to  pave  section  of 
Tenth  ave  .  $4,115. 

•Ala..  Florence — Contract  awarded  for 
construction  of  1.250  sq.  yd.  of  Warren - 
ite-Bltullthtc  pavement  on  crushed  stone 
foundation,  to  Southern  Roads  Co. 

•  lln..  Hlrmlnghnna— City  commission- 
ers awarded  contract  to  H  M.  Bowdry. 
Birmingham,  to  pave  section  of  2Sth  St.. 
$:.>02.rO 

•Cal..  Gridler — Contract  for  the  con- 
struction of  5,070  sq.  yd.  of  Warrenlte- 
Bltullthlc  pavement  on  Portland  cement 
foundation,  awarded  to  Clark  &  Henery 
Construction  Co..  Sacramento. 

•Ga..  savnannh — County  commission- 
er- awarded  contract  to  Dixon  Contract- 
ing do.,  this  city,  to  pave  Port  Went- 
wnrth  road  near  Brampton  bridge:  con- 
crete: $;4.315.3«.  » 

•Cab,  I .os  Anneles — Contract  for  the 
construction  of  a  highway  from  lngle- 
w.md  through  Hawthorne.  C  ml.,  award- 
ed to  Fred  Hoffman,  at,  $225,000. 

•Cal..  Dixon  --  Contract  for  the  con- 
struction of  21.333  sq.  yd.  of  Warrenlte- 
Bitulithic  pavement  on  4-ln.  hydraulic 
concrete,    awarded    to  Ransone-Randl.« 

l^"«Kla„  Tallnhannee  —  Pensacola  Ship 
Building  Co.  Pesacola.  Fla..  submit- 
ted lowest  bid  to  State  Road  Department 
.$.">*. P"'>  for  construction  of  bridge  over 
Suwanee  river  at  White  Springs:  «teel 
truss;  reinforced  concrete  abutments, 
■  •has.  A    Browne.  State  Highway  F.nitr 
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How  many  bids  did  you  get  on 
your  last  call  ? 

Not  more  than  six,  most  likely.  Probably  none. 
Why? 

Because  an  ad  in  your  official  paper  is  not 
enough.  Neither  is  a  notice  in  the  engineer- 
ing papers  that  "Bids  are  asked  on  contem- 
plated work." 

Contractors  want  a  more  detailed  description 
than  that  before  they  ask  for  plans  and  speci- 
fications. 

Put  your  call  for  bids  in  the  Official  Advertis- 
ing columns  of  PUBLIC  WORKS  and  you 
won't  be  tied  to  the  bids  of  local  men.  You'll 
get  a  larger  number  of  bids  and  can  choose 
one  within  the  engineer's  estimate. 

It  will  cost  you  only  $2  an  inch,  and  may  save 
you  several  thousand  dollars  on  one  job. 

PUBLIC  WORKS 

243  West  39th  St.  New  York  City 


What  Kind  of  Work  do  YOU  do? 

Bridge  building?  Pile  driving?  Work  on  docks? 
lUUIronrfk?  Coal  yunlH?  General  contracting  work? 

If  your  line  is  included  in  this  list,  here  is  a 

Flory 

Double  Friction  Drum  Engine 

that  will  suit  you  exactly. 

It  is  of  simple  rugged  construction,  and  is  built  to 
withstand  the  strains  that  a  contractor's  hoist  receives. 

Its  smoothness  of  operation  and  freedom  from  mechan- 
ical difficultly  make  it  a  money  saver  on  any  job  where 
time  is  an  important  consideration. 

Our  cafattg  giving  full  information 
will  be  sent  on  request. 

S.  Flory  Mfg.  Co. 

Works:  BANGOR,  PA. 

Pittibtirgh 
let  K.fl  Bmk  Bldi. 

Monadnock  Block 


H-r'fnrd.  Conn 
The  K.  B    Ifoble  Co 


PORTABLE  ELECTRIC 
AIR  POWER 

This  new  "WK-32"  Sullivan  Air  Compressor 
is  independent,  except  for  the  electric  feed  wire. 

It  is  adapted  for  road  and  street  work  when 
electric  power  is  at  hand. 

The  horizontal,  standard,  hopper-jacketed 
WG-C  compressor  is  driven  by  short  belt  connec- 
tion to  an  electric  motor,  all  mounted  compactly 
on  a  substantial  steel  truck. 

Three  sizes,  180,  150,  215  cu.  ft. 

Get  Bulletin  3375-7 


SULLIVAN  MACHINERY  COMPANY 

lit  SOUTH  MICHIGAN  AVE.  tfjfc  CHICAGO.  ILLINOIS  US.  A. 
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HIGHEST  QUALITY  ASPHALTS 

Any  Melting  Point— Any  Ductility— Any  Penetration 

"PIONEER*1  Expansion  Joint  No.  1  is  specified, 
recommended  and  used  by  those  engineers  and  con- 
tractors who  take  pride  in  their  work,  and  still  believe 
in  quality. 


RUBEROAD  CEMENT 

It's  New— It's  Different— Ifs  Efficient 

It  Micks  to  concrete  like  molasses  sticks  to  fingers. 
Repair  your  concrete  cracks  with  it.  Two  men,  a 
broom,  shovel  and  hoe  all  the  equipment  required. 

THE  PIONEER  ASPHALT  CO. 

LAWRENCEVILLE,  ILL. 

===============:T~  "--  — 
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HOLT 


PEORIASTOCKTON 


1  -with 


TRACTORS 


New  York  City  Purchased 
SO  "Caterpillar"  Tractors 


The  HOLT  Manufacturing  Company, 

INC. 
Peoria,  Illinois 

Spoknae.  Wuk.  New  York  Oilier,  SO  Church  Nt. 

Paetvrlea  at  Stockton,  Calif.,  and   Pciirla.  Illinois 


"Caterpillar"  Tractors  were  selected  for  snow  removal  work  by  the 
New  York  City  Engineers  because  of  their  endurance,  power  and  trac- 
tion. This  winter,  in  the  congested  business  districts  of  lower  Manhat- 
tan, the  traffic  will  be  kept  often  and  fire  danger  prevented  from  ice 
and  snow-covered  streets. 

Only  the  "Caterpillar"  can  meet  the  severe  task  of  getting  to  work 
when  the  storm  commences,  cleaning  the  snow  faster  than  it  falls, 
bucking  deep  drifts,  ice  and  sleet,  day  and  night,  as  long  as  the  storm 
lasts. 

Street  Gcaning  Departments.  Township,  County  and  State  Highway 
Officials.  Public  Utilities  and  Industrial  Plants  can  depend  on  the  "Cater- 
pillar" for  snow  removal.  It  solves  this  problem  as  thoroughly  as  it 
docs  in  road  building,  lumbering,  agricultural  and  industrial  service. 

Write  far  Bulletin  on  "Snow  Removal." 


EQUIPMENT  BARGAM 


OFFICIAL 
ADVERTISING 


TANKS 


We  have  for  prompt  shipment 

NtlM  I'M"'  gallon  tanks  1-16  in.  shell, 
1-4  in.  head* 

Three  10,000  gallon  tanks  14  in.  through- 
out. Cndrrwritel '  ■  Label 

Two  17,500  gal  Inn  tanks  7  16  in.  ■hell, 
12  in.  heads.  sW  lb.  pressure. 

One  XflUa  gallon  tank  1-4  in.  shell,  5-16  in. 
heads. 

All  Brand  Hew 

Also  a  large  stock  of  new  and  used  tanks 
from  S  gallons  to  iS.'MJ  liarrel*- 

£ELNICKER  in  ST.  LOUIS 

Bulletin  MS  lists  many  Items 
Send  for  a  copy 


FOR  SALE 


1  Buryrus  Steam  Shovel. 

2  Davenport  Locomotive*  - 18  l»n. 

16  Western  4-vard  l^ar*.  .%  in.  (Stiage. 

1  Nn.  1  Austin  Trench  Lxcavalot 

2  I'ulter  Trench  Machines. 

2  miles  of  ■••">  lb.  Meel  Rails. 
201.10  I 

1  koehring  Paver  and  Conveyor. 

I  Pump  and  Boiler. 

I I  i  miles  of  2  in.  Pipe. 

SHEEHAN  CONSTRUCTION  CO. 

2fr  llollidav  Building 

INDIANAPOLIS.  IND. 


•Mian.,  Mnnlcrtllle  Pudge  Co  let 
contract  building  Federal  Aid  Project 
20(1  (formerly  173)  Involving;  1  acre 
gruhhlng.  SMHS  cu.  yd.  excav.,  38.618 
en.  yd.  overhaul,  etc..  Job  2002.  State 
ltd.  A.  Involving;  18  acres  clearing  and 
grubbing.  40.000  cu.  yd.  excav..  etc..  to 
Cameron.  Jeyco  &  Co..  Keokuk.  Ia_  About 
1(9.000. 

•Mlnn..  Aitkin — Aitkin  Co.  Contract 
let  to  O'Nrll  Broa.  &  Wilson.  Cutler. 
Minn.,  for  Hearing  of  right -of -way  of 
F.  A.  P.  120,  state  Road  1,  at  I2.nn.75. 
II    )■',-  Bencher,  ro.  and. 

•Mlefc.,  Bessemer — Gogebic  Co.  Contr. 
let  to  William  Makl.  name,  for  hauling 
2. S00  yd*  gravel  on  county  road*.  John 
Luxmore.  Jr..  on.  aud. 

•««.,  Whelhyirtlle-  -Shelby  Co  l.-t  i-on- 
tract  grading  and  building  culvert*  on 
1.1  miles  road  from  Hunnewell  westward. 
ID  ft.  wide  to  C.  P.  G'Reilly  &  C<.  821 
Wnlnwrlght  Bldg.,  St.  Louis.  827. 2«1 

•Ky..  Cent  ml  dry  —  The  Rlafe  road 
commissioners  opened  hid*  at  Frank- 
fort for  the  construction  of  the  Central 
City  and  Greenville  atato  highway,  but 
<-n  ari-ount  of  a  hitch  In  the  Fcderas 
rood  department's  approval  of  the  proj- 
ect no  award  of  the  contract  ha*  yet 
been  announced. 

•>.  I>..  IIIIUlMira  Trail  Co.  Contract 
let  to  W  ll.  Noel  A  Co.,  Jamestown,  for 
10  miles  highway  In  county.  Gerhard  P. 
Ol*on,  county  and. 

••!,  f*.,  Orangeburg — Orangeburg  Co. 
comml*sioner*.  Hugo  Sim*,  clerk,  sward- 
ed  contract  to  J.  I*  Carroll  Anderson, 
to  construct  13  mile*  sand-clay  mad  nn 
Ambrose  Harwell,  div.  engineer.  Charles- 
ton. R  C. 

•Tex..  Dalaaergleld  Morris  Co.  let 
contractu  grading,  surfacing  nnd  drain, 
lost  (11  1.88  mllea  Crnctaw  Trail  State 
njlehwsv  35.  II  ft.  wide.  (21  logs  ml'-s 
State  lllghwav  1.  12  ft.  wide,  to  c.  YV 
llurvess.  710  Haine*  avenue,  Pallas.  (1> 
$3«.77».   (!)    I0.1.286;   both   Including  10 


TREASURY  DEPARTMENT,  supervis- 
ing An  Int.  .  t's  oitlce.  Washington.  D.C.. 
I i.tieinbcr  l«.  1920 — Sealed  proposals  will 
be  opened  in  thi*  office  at  3  p.m.,  Janu- 
ary .'7.  1011.  for  the  construction  of  the 
Cnited  Statea  poat  office  at  Santa  Fo.  N. 
Max,  Drawings  and  specification*  may 
be  obtained  from  the  custodian  of  the 
elm  at  Santa  Fo,  X.  Mex  ,  or  at  thi*  of. 
n<-e.  in  the  discretion  of  the  Supervising 
Archltei  t  J  a*.  A  Wetmore,  Acting;  fju- 
|>crvl*lng  Architect. 

EMM  VVANTED  roB  sthkkt  0101(8 

Tho  City  nf  Wyandotte.  Michigan,  re- 
quests bids  on  1,000  street  signs  for  «s 
diff.-rcnt  street*  Bidders  may  specify 
one  or  more  styles  of  signs.  The  bid* 
will  be  opened  at  8  p. m..  December  38. 
1920.  and  should  be  addressed  to  the 
City  Clerk.  The  right  to  reject  any  and 
all  bids  is  reserved. 

F.DW   c.  BRYAN. 
 City  Clerk 


per  cent  for  engineering  and  contin- 
gencies. 

■hiihih 

•Kin.,  Tnlahasaee — It  Is  expected  that 
Hi.'  IVnsncola  Ship  Building  Co.  will  be 
awarded  contract  for  Sumannee  liiver 
bridge.     Their  bid  being  8B7.0r.fl 

•  Minn  .  t.ritud  llnnlda — Isaca  Co.  c.ti- 
tract  let  to  K.  W.  Conns  Co..  230  Center 
sob-grade,  incla.  ditches,  culverts  and 
bridge  Nn.  34 If.  on  Job.  No.  1004.  State 
I'.oad  ».  from  point  1  1-3  mile*  south  »f 
Grand  Bapids  to  Intersection  of  town 
line  betwpen  twp.  53.  range  20.  and  twp 
Til.  range  25.  length,  7  mllea.  H.  A.  M 
Suenr.  highway  engineer. 

•  Sllnn  .  13 rand  It  splat* — Itasco  Co.  Con- 
tract lei  to  S'lratis*  Bascule  Bridge  Co., 
OIlleftpTA,  for  Hrldgo  No  3252  over  Mis- 
sissippi river.  Sec 
Dec.  7. 


rlge    >o    .T2..2   over  MIS- 
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KIND  WORDS  from  GOOD  FRIENDS 

MEAN  MUCH  MORE  THAN  MERE  PLEASANT  COMPLI- 
MENTS. THEY  GIVE  A  LINE  ON  THE  VALUE  OF  THE  AR- 
TICLE PRAISED  THAT  YOU  CAN  GET  IN  NO  OTHER  WAY 
AND  ARE  INVALUABLE  TO  PROSPECTIVE  BUYERS 

The  letter  from  which  the  following  quotation  is  taken, 
is  from  a  large  town  in  New  England,  and  sets  forth 
very  concisely  just  about  what  is  said  everywhere  by 
everybody  in  the  water  dispensing  line,  who  has  used 

EMPIRE 

WATER  METERS 

M  at  the  end  of  1919  we  were  using  approximately 

2,300.    Many  of  these  meters  have  been  in  use  more 
than  20  years  without  one  cent  of  expense  to  ourselves 
or  the  users.    It  is  certainly  a  pleasure  to  us  to  testify 
our  appreciation  of  the  EMPIRE  meter." 
Send  for  special  EMPIRE  catalogue  and  literature 

NATIONAL  METER  COMPANY 

Established  1870  299  BROADWAY,  NEW  YORK 

BRANCHES  IN  PRINCIPAL  U.  S.  CITIES,  ALSO  WINNIPEG  AND  LONDON 


FILTERS 

Hypochlorltt  Apparatu  »nd  Water  Seitealag  PUata 

The  New  York  Continental  Jewell  Filtration  Company 

G«»«r»l   Office.   and   Waffca:   HTJTUT,   H.  J. 
Ill  WHt  Monroe  St.,  CHICAGO     H*v  Blrks  Bloc  MONTREAL 


NEWPORT  CULVERTS 

ol  Genuine  Opes  Hearts  Don,  with  a  proper  admixture  of 
Copper  and  generous  coating  of  Spelter,  are  dally  making  new 
(rlendi  and  substantiating  our  claims  for  superior  strength  and 
durability. 

THE  NEWPORT  CULVERT  CO.,  INC. 

Ml  Wast  Tenth  St.,  Newport,  Ky. 


A  Meter  Well  Bought  Is  Not  Half  Set 

U  e  believe  that  the  curb  is  the  only  logical  place  for  a  water  meter,  for  the 
following  reasons: 

A.  Meter  Is  sale-  from  frost  damage. 

B.  — Meter  Is  safe  from  tampering. 

C. — All  water  entering  property  Is  registered  and  leaks  on  irmkle 

piping  will  be  promptly  repaired. 

I). — Meter  Is  less  liable  to  damage  from  hot  water  backing  up  from 
range  boiler  when  located  at  curb. 

E. — Ordinary  curb  bos  and  curb  stop  may  be  done  away  with  if  de- 
sired. 

There  are  a  lot  of  other  reasons,  and  meter  boxes  ore  cheap     Write  ut. 

FORD  METER  BOX  CO.  Wabash,  Indiana 
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DIRECTORY  OF  CONSULTING  ENGINEERS 

Engaged  in  Municipal  and  Public  Work 


1 


ALVORD,  JOHN  W. 

BURDICK,  CHAS.  B. 
Consulting  Engineers 

Inveitigaiiooe,    PUa»   and  Specii 
for    Water    Supplies.  Water 


Wsrer  Power. 
Sewige  Diipoial 

Hartford  Building,  Chicago 


THE  AMERICAN 

APPRAISAL  CO. 

Milwaukee  New  York 

Authoritative  Reports  and  Valuation! 
Covering  Public  Utility.  Municipal. 
Mineral.       Industrisl,      Commercial  an*) 


EDWARD  W.  BEMIS 

CONSULTING  ENGINEER 
SPECIALIZING  IN 

Public  Utility  Appraisal;  Audits,  Rate*, 
Service.    Adjustments,    Design,  Conotrue- 
don    and    Supervision    of  Municipally 
Owned  Utilities. 

A  trilled  by  an  engineering 
mnd  accounting  organisation 

101  Park  At*.  139  Nortk  dark  St. 

NEW  YORK  CHICAGO 


BLACK  o>  VEATCH 
Consulting  Engineer* 
Inter-State  Bldg..  Kansas  City.  Mo. 

Scveras*.   Sewage   Disposal.  Water  Supply 
Water  Hnirifieation,  Electric  Lighting,  Powci 
Plants,    Valuetione,    Special    lnvestiga  tioni 
Reports 

M.  B.  Black  N.  T.  Veatch,  Jr 


BROSSMAN,  CHAS. 
Consulting 


Merchant!'  Bank  Building,  IndianapeHi.  Ind. 
Water  Supply.  Sewrngi  and  Disposal.  Lighting 
Plant!  —  Supervision     of     Conitruction  and 


Ope 


burns  &  McDonnell 

Consulting  Engineers 


Appraiiall 
Empert  Teitimany 
Sewerage 
Oiaten  S.  Burna 

City 


Rate  Investigations 
Water  Work. 
Lighting 

R.  E.  McDonnell 
Inter-State  Bldf. 


CAIRD,  JAMES  M. 

Aaeoe.  An.  Soc.CE. 

Chemist  and  Bacteriologist 
Office  and  Laboratory : 
J71  River  Street,  Troy,  N.  Y. 
Water  Analysis  and  Teata  of  Filter  Plaoti 


COLLINS,  JOHN  L. 
Consulting  C1«1I  *  Sanitary  Engineer 

Water  Supply  and  PURIFICATION 
SEWERAGE  and  SEWAGE  DISPOSAL 

Plana,  Estimates  and 
Supervision  ef  Coastructior 

Church  8tre*t.  New  York  City 


DOW  &  SMITH 

Chemical  Engineers 

Consulting  Paring  Enfineers 
rV  W    Dow.  Ph  B  F   P.  South.  Ph  B 

Ideal-  Aaa.  init.  Ch.  Eagre. 

Ideal.  Aaa.  Sec.  Qr.  Engri. 
<iphalt.       Bitumens,      Paving,  Hydraulic 
Cement,  Engineering  Materials. 

Ul-S  East  23d  Street,  New  York 


R.  HUSSELMAN 

Conjulting  Engineer 

Deiign  and  Construction  of  Power  Stations 
and  Lighting  Systems 
Reports,  Estimates  nnd  Specifications 
Appraiaals    and    Rate  Investigation! 
Electric.  Gaa  and  Street  Railway 

CUYAHOGA  BUILDING,  CLEVELAND,  O. 


New  York  City 


2  Rector  Street 


A.  E.  HANSEN 

Hydraulic  and  Sanitary  Engineer 
Design  and  Snperviiieo  ef  Construction 
Sewerage  Water  W< 

Sewage  Diiposal  Water  Pa 
Dr linage  Water  Wc 

Garbage  DiiposaJ  Wner 


When 

You 

Consult 

a 

an 

Engineer 

Look  over  the  names  of  the 
men  listed  on  this  page. 

Each  one  of  them  is  an  ex- 
pert and  is  ready  to  offer 
advice  on  any  subject  in 
their  lines. 

Wise  cities  recognize  the 
fact  that  good  advice  costs 
less  than  mistakes,  lawsuits 
or  public  disapproval. 

The  engineers  whose  cards 
appear  here  are  prepared  to 
place  their  years  of  demon- 
strated skill  and  efficiency 
at  the  disposal  of  cities  who 
would  build  wisely. 


HAZEN.  WHIPPLE  A  FULLER 

Consulting  Hydraulic  and  Sanitary  Eogi- 
Water   Supply,   Sewerage.  ^  Drain 


A.LI.EN  HAZEN 
W   E  FILLER 
C  M  EVERETT 
SO 


G.  C.  WHIPPLE 
L.  N.  BABBITT 
H   MALCOLM  PIRNIg 


4 2d  Street.  New  York  Cltj 


J.  L.  JACOBS  ft  CO. 
Industrial  and  Municipal  Engineer*. 
Investigations — Report! — Plans 


Organisation 
Coat  Mrih 
Problem!  - 


Covering 
rment,  Ai 
pioyment 
s  —  Expert 


MORRIS  KNOWLES,  Inc. 

ENGINEERS    AND  ARCHITECTS 
Janea  B eliding,  Pittsburgh.  P». 
Nurveyn,  Inveatlgcatlana,  Rrfwrtn. 
Dealaras,  Eatlanntea, 
Pinna  and  So 
Water  Supply  and  Purification 


Municipal  Improvements 
Town  Planning 
Landscape  Architecture.  Parks 
Steam  and  Hydro- Electric  Power  Plants 
Management  and  Operation 
Public  Utility  Valuation  and  Rates 
Branch  Offices: 
Cleveland.  Akron.  Yon 
and  Windsor, 


DAVID  MACNAUGHTON 


Electric  and  Water  Utilities 

Appraisals.    Reports,    Invesligstiom.  Valua- 
tions. Rates  and  Design  Construction. 

Central  Building  Fart  Wayne,  lad. 


POLLOCK  4 TABER 
Consulting 


Pavements,  Highways.  Water  Sana**, 
Drainage.  Sewerage  and  Sewage  DianeeaiL 
Designs.    Specifications    and  SepUKloiona 

Clarence  D   Pollock  Meniere 
George  A.  Tabcr  *n.  Soc  C  E. 

Park  Row  Bldg.,  New  York  City 


POTTER.  ALEXANDER 
60  Church  Street,  New  York  City 
Civil  and  Sanitary 


Specialties : 
Water  Supply,  Sewenge  and  Pavaeaeate 


HILL  AND  FERGUSON 
Consulting  Engineers 

Water  Supply  Sewage  Dispoaal 

Hydraulic  Developments 

B,fr"'  rar.r^,!i^•On^«.?on0M'.nJsw," 

^t  c^Lri^J^SiSpr 

113  E.  19th  Street     New  York  CstJ 
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PITTSBURGH 
METER  COMPANY 


Water  Meters 
for  all  Domestic 
and  Industrial 
Services 


UNION 


WATER 
METER 
COMPANY 

INC.  1 161 
Worcester  Mm. 

5<W  for  Catalog? 


Roberts  Filter  Mfg.  Co. 

Darby,  Perm*. 

W  A  TE>D  EII  TPD  Mmalelral  ui  I  martrlal  Platte, 
n  Al  ILK  rll^lr.K       GftTiry  tM  WW  Tjita. 

CHEMICAL  DEVICES 


SLUICE  GATES 

Shear,  Flap  and  Butterfly  Valves 
FLEXIBLE  JOINTS 

COLD  WELL  -  WILCOX  CO. 


Box  674 


NEWBUROB,    If.  T. 


Direct  Oxidation  Process 

APPARATUS  FOR  CARRYING  OUT  THIS  PROCESS 
FOB  SEWAGE  AH  D  WATER  TREATMENT  SOT- 
PLIED      UP01I      ENGINEERS'  SPECIFICATIONS 

C.  P.  LANDRETH 

I5TH  and  LKHIGH  AVE.       PHIIiADEIJ'HIA,  PA. 


APPROVAL 

HERSEY  DETECTOR  MEIER 


The  Hersey  Detector  Meter  has 
been  accepted  for  thirteen  years  in  Jt' 
4: 6:8:  wand  12'  sizes  without  any 
restrictions  or  conditions  of  any 
hmd  by  £v££y  Insurance  Company. 
$tock  and  Mutual,  doing  business 
in'  the  United  States,  and  by  the 
Water  Departments  and  Water 
Companies  in  more  than  eoo  Cities 
and  Towns  for  use  on  over  4.ooc 
Fire  Services  protecting  over 
'2.00 o.ooo. ooQ  worth  of  insured  Property 


HEfttEY  MANUFACTURING  COMPANY 

BOSTON  NEW  YORK   CHICAGO  C0LUMBUS.0 
PHILADELPHIA    ATLANTA    SAN  FRANCISCO 


Mechanical  Filtration  Plants 

for 

Municipal  and  Industrial  Purposes 


THE  "HOLYOKE" 
FIRE  HYDRANT 

Norwood  Engineering  Company 

FLORENCE  MASS. 
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BUYERS'  CLASSIFIED  DIRECTORY 


of  Names  of  Firms  from  Whom  to  Buy  Material,  Appliances  and 

Works  Departments  and  Contractors 


Needed  by  Public 


OONTllACTOIlS' 

IA<'  IIMLM 
(*M  Paving  xtschlnnry  als.) 
AirlU  Tramwaya 

Lcechen  a  Sons  Hope  Co., 
Air  Cwiinmii 

Sullivan  Mchy.  Co. 
Ask  Bsndllng  Machinery 

Blaw>Knox  Co. 
Clark  Tructractor  Co. 
Asphalt  Wagone 
The  Eagle  Wagon  Work* 
Fillers  (to  rent) 

Canst.  Co. 


Brsces,  Trench 

The  Duff  Mff.  Co. 
Bridge* 

Amtnuu  Bridge  Co. 
Blast. Knox  Co. 
Bride*       A  Wharf  Timbers 
(Creosoted) 

Wyckofl  PipeAC'rco.Co  .Inc. 
Buck.  t*.    Altiolllc  • 

MuS&Srn  Co. 

Hay  ward  Co. 
Steubner  Iron  Work* 
Buckets,  Clam  Shall,  Dial 
Ua«,  Orange  Pool 
Blaw  Knox  Co. 
Brown  Hoisting  Mchry  Co 
Hsyward  Co. 


Southtra-Kaeaa  Co. 
CahUvara 

Flory  Mfg.  Co. 

Lidgerwood  Mfg.  Co. 


Lackawanna  Steel  Co. 
Und.rgnnin. 


Carta, 

Acme 


Casting* 

American 

ISr 


■iftlwA 
°&"caM   Iroa  Pipe 


lrot 


Caterplller 
Holt  Mfg.   Co.,  Inc. 
Monarch  Tractor  Co. 


Chatea,  Coal 

U.   S.    Ca*t  Iron 


Pip.  a 


Foundry  Co. 

WVkoff  ^p?lcDr,eeod>Co..Inc. 
Craaat,  Locomotive 
Brown  Hoisting  Mchry  Co 
Orion  a  Slelnbrenner 

Cfaao*  a  ad  Balati 

Brown  Hoisting  Mchry.  Co 
S.  Flory  Mfg.  Co. 

I.irlgerwnnrl  Mfg  Co, 
Cross  Arms  (Creosoted) 

Wyckoff  Pirve&Creo.Co.,Inc. 
Cross-Tie*  (Creosoted) 

Wyckoff  PirarftCreo  Co  .Inc. 
Crash  era 

Acme  Road  Mchy.  Co. 

Universal   Road  Mchy  Co 

W.  A.  Zelnicker  Supply  Co. 
Derricks 

American  Bridge  Co. 
Drill* 

Sullivan  Mchy.  Co. 
Damp  Wagon* 

Austin  Western  Road  Mchy 

Co. 

The  Eagle  Wagon  Work* 
Standard  Steel  Wka. 
Tiffin  Wagon  Co. 
Dump  Wagons  (Gasoline 
propelled) 

(  lark  Tructractor  Co. 
Engine* 

Klory  Mfg.  Co 

I  i.lj^wood  Mfg.  C„. 


Excavator* 

Austin  Mchy.  Corp. 
The  Baker  Mfg.  Co. 
Blaw-Knax  Co. 
Hayward  Co. 

The  Duff  Mtg.  Co. 


E.  J.  Sterner  Lumber  Co. 

Lumber  (Creosoted) 

WyckoH  PipcACreo.Co  .Inc. 
Sixer* 

Acme  Koad  Mchy.  Co. 

lilaw-knos  Co. 

Waldo  Bros,  a  Bond  Co. 

KXring*MchCCa. 
atelor  Tracks 

Tiffin  Wagon  Co. 
Pile  Dririag  Machinery 

rlory  Mfg.  Co. 
Lidgerwood  Mfg.  Co. 
Palat 

Dixon  Crucible  Co.,  Jo*. 
Piles,  Ceacret* 
Underpinning    *  Found* 
tion  Co. 
Piles  (Creosoted) 
Underpinning    at  Found* 
lion  Co. 

Wyckofl  PipeACreo.Co.Inc. 
Piling, 


W.  A. 
PUIS*,  _ 

Lackawanna   Steel  Co. 
Stand  Pipe* 

Jas.  McNeil  a  Bro.  Co. 
Pol**  (Creosoted) 

Wyckofl  PipeACreo.Co.,lnc. 
Pumps 

Aurora  Pump  a  Mfg.  Co. 
Acme  Koad  Mchy.  Co, 
emereon  Pump  A  Vale*  Co. 
Ralls 

Lackawanna  Steel  Co, 

W  A.  Zelnicker  Supply  Co. 

Shoe*.  Pine 

Marion   Malleable  Iran 
Work* 
Sno 


The  Baker 
Holt  Mfg.  Co.,  lac 
Structural  Steal 
American  Bridge  Co. 
Lackawanna  Steel  Co. 
Tackle  Blocks 
Atlantic  Equipment  Co. 
Turn  Back!** 
American  Bridge  Co. 


Little  Giant  Co. 
Trailer* 

The  Eagle  Wagon  Worka 

Highway  Trailer  Co. 

Smith  A  Son*  Mfg.  Co. 
Trenching  Machines  (to  rent) 

Gen'l.  Eng.  h  Const.  Co. 
Truck  BocHe* 

The  Eagle  Wagon  Work* 
Tuns  Table* 

American  Bridge  Co. 
Wire  Rep* 

Leiehen  A  Son*  Rope  Co.. 
Dingir  Signals 

Ingram- Richardson  Mana- 
faclnring  Co. 

HKK  DEJPARTMTCWT 

BQCTPMJr"IT 
Caabinatlea   Ch*->  teal  and 

American  U    Franc*  Fire 
Engine  Co. 
Fir*  Alarm  System 
Loper  Fire  Alans  Co. 
Pumping  Regie**,  Gasolla* 
American-La    Franc*  Fire 
Engine  Co. 
Tripl.  C*nbla*H*n  Mater 
American-La    France  Fir* 
Engine  Co. 

PA  VINO  AND  ROAD 
MACH1NKRY 


Car  Oaloadars 

Acme  Koad  Mchy.  Co. 
Universal   Road  M»tniner* 

Co 


Acme  Koad  Mchy.  Co. 
Austin  Mchy.  Co. 
Jaeger  Men.  Co.,  The 
Kanaume  Cone.  Mchy.  Co. 


y  Co 


lag 
W.  A  Zel 
Oil  Distributor*  * 

Austin-  v%  ester  r, 
inery  Co. 
Cressy  Mfg.  Co. 

Oood  Rosa*  Corp. 

The  Kinney  Mfg.  Co 

Univ«r»»l  Road  Mch  Co. 
Pump*  Oil  sad  Aafhalt 

Aurora  Pump  &  ^'J-  Co. 

The  Kinney  Mfg.  Co. 
Road  Oradars 

Acme  Road  Mchy.  Co. 

Austin  Weatem  Rd.  Mchy. 
Co. 

The  Baker  Mfg  Co. 
Little  Giant  Co 
Ruaaell  Grader  Co. 
Read  Drag* 

Acme  Road  Mchy.  Co. 

rn  Koad 


Austin-Western 
inery  Co. 

The  Baker  Mfg.  Co. 

Holt  Mfg.  Co..  Inc. 

Koehring  Machine  Co 
Read  Levellers 

Holt  Mfg.  Co  .  Inc. 
Road  Maiatalasr* 

Austin  Wettern  Road  Mscfa 

Thc^B*k°er  Mfg.  Co. 
Road  Rattan 
Acme  Koad  Mchy.  Co. 
Austin  Western  Rood  Mach- 
inery Co. 
Baafalo-Springneld  RoJ'r  Co 
Reck  Crasher* 
Acme  Road  Mchy  Co. 
Austin- Western  Koad  Mach- 
inery Co. 
Rock  Drills 
Salli.an  Mchy.  Co. 
Meter  Tineas*  T  " 
Austin  Western 
inery  Co. 
Scarifiers 

Buflalo-Spnngheld  Rol'r  Co. 
Ausun  Western  Road  Mach- 
inery Co. 

Holt  Mfg.  Co..  Inc. 
Universal  Read  Mchy.  Co. 


Austin  W, 

Co. 


Universal   Read  Mchy.  Co 


S*r**d*r* 

Cniver.*! 


aiearsal  Road  Mchy.  Co. 
Burch  Plow  Works 
Tar  ZattUa,  Asphalt  Hs«t 
on,  etc 

Acme  Road  Mchy.  Co. 
Conner.  A  Co. 
The  Kinney  Mfg  Co. 
Standard  Steel  Worka 
Warren  Bros.  Co. 
Steel  Form. 
Heltrel  Steel  Form  a  Iron 
WVi 

St.ndard  Steel 
Trascon  Steel  Co. 

PA  VETO  HATEZUALsS 

Asakalt 

Bitoslsg  P».ii 
Pioneer  As 
Standard 
Texas  Ca. 
U.TT  Asphall 

Bsrrrtt  Co..  The 
Standard  Oil  Co. 
Texaa  C*. 

U.  S.  A.phalt  Refining  Co 


iip*o*io*  Joists 

Barren  Co.,  The 
Iruscon  Steel  Ca. 
Ou 

Barren  Co.,  The 
Headiey  taood  Koad*  Co. 


Kerunlic  Crcosoling  Co. 
Stanoard  Oil  Co. 
Texa*  Co. 

C.  h.  Asphalt  Kehning  Co. 
Faring  Bncx 
Ibe    iAriawar*   Clsy  Prod 
acta  Co 

SKWl.l.lM, 
Culvert* 

The  Delaware  Clsy  Prod- 
uct* Co. 

.Newport  Cul.ert  Co.,  The 
Pin*  (Cast  Irea) 

Natl  Cast  Iron  Pipe  Co, 

Warren  Foundry  &  Mach 
inery  Co. 
Pipe  Cleaning  Machiaea 

Champion  Coin. 

W.  H.  Stewart 

Pipe    Joint  Compound 

Pacific  Fluah  Tank  Co. 
Jhemicel  Feeder*  Bad 

Ww"*S...g.  Ca- 
Ejectors 

Aurora,  Pump  &  Mfg.  Co. 
The  Blackburn-Smith  Corp. 
Pacific  Flu*h  Tank  Co. 


Pacific  Fluih  Tank  Co. 
Noulss 

Pacific  Flush  Tsnk  Co. 
Sewag*  Disposal  PlsaU 

C  P.  Landreth 

Dorr  Co.,  The 

Sanitation  Corporation 
Sewage  Disinfection 

Electro  Bleaching  Ga*  Ca. 
Sewer  Pipe-Joint  Compounds 

Pacific  Flush  Tank  Co. 
Rod! 

The  F.  Bissell  Co. 
W.  H.  Stewart 
Screeaa 

L>orr  Co.,  The 

Green  Bey  Fdry.  a  Mech. 

Pacific  Flush  Tsnk  Co. 
Flush  Tank  Siphon* 

Pacific  Fluah  Tank  Co. 
Vltrifl.d    Fire   Clay  S*w*r 
Tiles 

East  Ohio  Sewer  Pipe  Co., 
The   Delaware  Clay  Prod 

ucta  Co. 

Vitrified  Sew*r  Pise 

The   Delaware  Clay  Prod 

uct*  Co. 
Water  Regulators 

Pacific  Flush  Tank  Ce. 
STREET  CXJEAJAilNG 
AND  REFUSE 


Warren  Bros.  Co. 
Willite    Road  Construct. 

Company,  Inc. 
Cement 
Alpha  Portland  Cement  Co. 

Wvck off  Pipe&CrerTco  .Inc.  I 


Carta 

Acme  Road  Mchy.  Co. 

Tiffin  Wagon  Co. 
kUnholes-Cstck  Basiaa 

Wm.  E  Dee  Co. 
Garbage  Wagon* 

The  Eagle  Wagon  Work* 
Incinerator* 

Chicago  Incinerator  Co 
Nye    Orderless  Creaulory 

Company. 
Starr  Bates  Co. 
Sprinkling  Wigoas  sad 
Fl  ushers 

Austin-Western  Road  Mach 

inery  Co. 

The  Kinney  Mfg.  Co. 
Streel  Sweeper* 
Austin  Western  Road  Mach 
inery  Co. 
Elgin  Salea  Co 
Unirer**!   Rn.d   Mchy  Co 

STREET  SIGHS 
Ingram-Richardeon  Co 

WATER  WORKS 
Alt  Compressor* 

Sullivan  Machy.  Co. 
Air  Lift  Pumps 

Sullivan  Machy.  Co 
Centrifugal  Pnmo* 

Aurora  Pumps  &  Mfg.  Co. 
Keystone  Driller  Co. 
Chloride  of  Lime 


Chlorine  Liquid 

electro  Bleaching  Ga*  Co. 

Matnieaon  Alkali  Worka 
Deep  Well  Pump* 

Coos,  A  l>. 

Key  atone   Driller  Co. 

Cayne  St  Bowler  Co. 
Diainieetiag  CSasbJcsI* 

Llectro  Bleaching  Com  Co 

Mathieson  Alkali  Wks. 

Pena  Salt  Mfg.  Co. 
una  king  F.uniala* 

Murdoch  Mfg  A  Supply  Co 
Fllura 

t,.V-    Contm«ntal  Jewell 

Filtration  Co. 
Pittaburgh  Filter  A  Eaag, 

neering  Co. 
Robert.  Filter  Co. 


Pittaburgh  Filter  a  lavgi 
neering  Co. 

Robert*  Filter  C 

Norwood  Engineenax  Co 
Filter  Alas* 

Du  Pont  de  Nemours  Co 
'Ire  Hydrsats 

Clark  Co.,  H.  W. 
Pise  Val.ea 

Cold 


^....Wilco.  Co. 

Q  ark  Co.   H.  W. 
Herwy  Wig.  Co. 
Natl.  Meter  Co 
Pittaburgh  Meter  Ca. 
Thomson  Meter  Co. 
Union  Water  Meter  Ca 
Meter  Bexee 
H.  W.  Clark  Co. 

Meter  Testing  Machiaea 

1   W.  Qark  Co 
itlabttjh^ Meter  Ca. 


A,k.,lcWo,k. 


r> 
* 


I  ^■•nal_(  ,  ,  p, 

Wry.  , 

Ea.'t  leraey  Pip,  Ca. 

ta».  McNeil  &  Bro.  Co. 
Pipe.  Wood 

A   Wyckoff  a  Son  Co. 
Pnatpa 

Aurora  Pump  A  Mfg.  Co. 

H.  W.  Clark  Co. 

Cook,  A.  D. 

Key  atone  Driller  Co, 

Sullivan  Mchy.  Co, 

Layae  a  Bowler 
Pumplag  Zsgiass 

Sterling  Engine  Co 
Scree  x*  far  Wells 

Cook,  A  D. 

Layne  a  Bowler  Co 
Skear  Valve* 

Coldwell-Wilcoa  Ca. 
Sleeve*  sad  V»1t»s 

Kennedy  Voire  Mfg,  Co 

Smith.  A  P..  Mfg.  Tie. 

Sluice    Gat. I 

Coldavell-Wiloaa  Co. 
Steel  Sticks 

Ja*.  McNeil  a  Bro.  Co. 
Strsln*r* 
Cook.  A.  D. 
Tank* 

W.  A.  Zelnicker  Supply  Co 
Tepalag  Macaiaaa 

Smuh.  A-  P   Mfg.  Co 
Falrea 

Clark  Co.,  H.  W. 
Kennedy  Vale*  Mfg.  Co 

Water  Mala  Cl*aalag 
National  Water  Main  Cieaa 

ing  Co. 
Water  PariJcatiea 

Electro  Bleaching  Gas  Co 

N  Y.  Continental  Jew.n 
Filtration  Ce. 

W.  J.  Savage  Co. 
Water  Refnlstsrs 

Pscific  Flosh  Tsnk  Ca. 
Water  Starflisatlaa 

Electro  BI**ching  Ga*  Ca. 
Water    Sasaty    (roe*  Wrf 

Aurora  Pumps  A  Mfg.  Co. 
Systems 

Aurora  Pump*  a  Mfg.  Co. 

T^^Ln-  ca 


DEltMBE*   KO,  1920 


PUBLIC  WORKS 


MODERN  SEWAGE  TREATMENT 


THE  SANITATION  CORPORATION 
Apparatus  Equipment  and  Complete  Plants  for  Sewage  Disposal 

NEW  YORK  CITY 


Valve  Inserting  Machine 

With  this  machine  you  can  inter! 
new  and  cut  out  defective  valves  in 
water  mains  with  full  pressure  on, 
avoiding  annoyance  to  consumers 
and  increased  fire  risks. 

WrUt  fer  trmfliii  dttcriftien  cf  thu  —>d  rtk+r 
mttr  works  tptciaiutj 


The  A.  P.  SMITH 
MFG.  CO. 

Eaat  Orange,  N.  J. 


6  Text  book 
Catalogs  on 
Sewage 
Disposal 
Apparatus 


Sewage  can  be  collected  and  din- 
posed  of  In  full  agreement  with 
sanitary  regulations.  Proper 
equipment  for  the  work  Is  avail- 
able— and  Is  fully  described  in 
theae  6  Text  Book  Catalogs.  Write 
us  for  the  copies  yon  can  use. 

Catalog  No.  15— Flush  Tank   Siphons.  Water 
Regulators, 

"  16— Automatic  Slphona  for  Do- 
mestic Septic  Tanks 
~  17— Pneumatic  Sewage  Ejectors 

!•'— Sewer  Pipe  Joint  Compound. 
15— Automatic      Siphons  for 
Large    Municipal  Disposal 
Plants,  etc 
"      "    7—  Imhoft  Tanks. 


PACIFIC  FLUSH-TANK  CO. 

SINGER  BUILDING.  NEW  YORK 
4241-3  E.RAVENSW00D  AVE.  CHICAGO 


QUPONP 

CONCENTRATED  FILTER  ALUM 

The  Highest  Grade  of  Sulphate  of 
Alumina   for   Water  Purification 


J)UPONT  CONCENTRATED  FILTER  ALUM,  centi 
22  per  cent  AL,  O,  (equivalent  to  7J  per  cent  Sulpha 
ai..m;_.\        .  i_ r _t_ ■    . 


containing 

--.  - ■   .  .~  .„  Sulphate  of 

Alumina)  is  a  highly  concentrated  product,  of  which  we 
•re  the  original  manufacturers,  made  especially  for  use  in 
mechanical  filter  plants. 

We  also  manufacture  Filter  Alum  in  all  commercial  grades, 
including  17  per  cent  AL,Or 

E.  I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Sales  Department:  Acids  and  Heavy  Chemicals  Division 
WILMINGTON,  DELAWARE 
_PhlUdHphi.  „fwark 


Manufacturers  of 


CAST  IRON  PIPE 


BELL  and  SPIGOT 


FOR-WATER-- G  AS-CULVERTS-SEWERS 
Also  Flexible  Joint  Pipe-Cylinders-Tubes.   Milled   and  Plain 
baa-High  P£«ure  Fire  Serrice  Pipe-Special  Casting. 
Flanged  Castings  a  Specialty 

QsuAry  tmi  Stmcr  CivoW 


FLANGED  PIPE 


Warren  Foundry  &.  Machine  Company 

OSIeei,  11  Bre.d».&  £  T        »l  D„„,Wr,  St.,  Bert...  Mas* 
 worha.  Phllllpshnrg,  a.  J.  — 


800,000,000  Gallons 


or 


PURE  WATER 

Daily   Furnished  by 

PITTSBURGH  FILTERS 


FILTRATION  PLANT,  FLINT,  MICH. 
Over  200  Cities  Supplied 
We  also  manufacture 
PITTSBURGH    RKOORIHNG   METERS.   Dry  Feed 
Chemical  .Machines.  Liquid  Chlorine  Ap- 
paratus, Controller  Gauges,  etc. 

Pittsburgh  Filter  &  Engineering  Co. 

PITTSBURG H .  PA.  KANSAS  CITY.  MO. 

Works:  Oil  City  Pa. 


DOC 


^0 


PUBLIC  WORKS 


Vou  4,9,  No.  26 


TO  ADVERTS 


Alpha  Portland  Content  Co, 


B  I'mro 

Bast  JtThfy  Pip«  Co   — 

Alvord  *  Burdlek    3f     Kant  OI»"  S.wcr  I'ijie  Co.,  38 

American  Appraisal  Co.  . .  38 1  Blectro  Kleachlng  Can  Co.  4 
American  Bridge  Co   7    ElKin  Suits  Corp. 


American  -  La.  Franco  Fire 

KnKine   Co   8 

American  Tel.  A  Tel,  Co....  — 

Asphalt  Assn.,  The  — 

Atlantic   Equipment   Co....  — 

Allan  Powder  Co   3 

Austin  Machy.  Co  43 

Austin  .  Western  Road 
Machy.  Co.    — 

U 

Karrett  Co.    The    — 

Bemls.  E<lw.  W   3( 

Illaacll  Company.  K  — 

HI  Ionian  1'avlns  Co  — 

Hlackburn-Hmilli  Corp.. 

The    40 

mack  ft  Veatch    3< 

Mlaw-Knox  Co  — 

Hrotmman.  Chax  3t 

llrnwn  IlolallriK  Itchy.  Co.  5 

Rum*  ft  McDonnell    3( 

RnfTalo  Sprlnef'd  Hollar  Co.  — 

c 

Cafril.  James  M   3* 

Caat  Iron  Pipe  Puh   Hurean  — 

champion  Cor|ioratlon  ....  — 

fhicaito  Incinerator  Co....  40 

Clark.  H.  W..  Co   — 

Cold  well-  Wllcx  Co   ST 

Colllna.  J.  L.    3« 

Cook.  A.  D   — 

Connory  ft  Co   8 

Creasy  Road  ftlirayor  Mfg. 

Co   4 

Cummer  ft  Son  Co..  F.  D. .  8 

D 

Dee.  Win.  B..  Co  — 

Delaware     Clay  Products 

Co..  The    41 

Dixon  Crucible  Co..  Joseph  8 

Dow  A  Smith  36 

Du   Pont   M   Nemours  Co.. 

E.  1   3S 


Emerson  Pump  ft  Valve  Co. 


P 

Klorv   Mf*.   Co  .  H  38 

Ford  Meter  llox  Co  35 


Cooil  (toads  Corp..  The  . 
Ur.cn   Ujiv   Fdry.  Ac  Much. 
Works   "   41 


11 

llunsen.  A.  K   38 

I lu v ward  Co   — ■ 

Haxen.  Whipple  ft  Fuller..  3( 

Ileudley  I  ;.k.<I  rtt.ads  Co...  8 
lleltzel  Steel  Form  ft  Iron 

Works    — 

IletherinKton  ft  Kerner.  .4  ft  8 

Hercules  Powder  Co   — 

Mersey  Mfg.  Co    37 

Highway  Trailer    — . 

Hill  ft  Feriruson    38 

Holt  MfK-  Co.  IllO   34 

Husselman.   R   38 


K  Page 

Keystone  Driller  Co  — 

Kinney  MfK.  Co   7 

Knowlns,  Morris    It 

KochrlnK  Mch.  Co  — 


Lackawanna  Steel  Co  — 

l.unilrelh.  C.  P  37 

Layne  ft  Bowler  Co  — 

Leschen  ft  Sons  Rope  Co..  A.  8 

LidKcrwood  Mf»f.  Co   t 

Loper  Fire  Alarm  Co  — 


M 

MacN'aughtnn.  David    88 

Mathleson  Alkali  Works...  — 
Marion  Malleable  Iron  Wk.s  — 
McNeil  A;  llro.  Co..  Jas  ...  — 
Murdock  Mfif.  ft  Supply  Co.  — 


J* 

Will  i\ist  Iron  Pipe  Co    .  41 

Xat'l   Meter  Co  IS 

Nad  Steel  Fabric  Co  — 

Xat'l  Water  Main  Cleaninit 

Co  — 

Newport  Culvert  Co.,  Inc  .  Itr. 
New    York  Continental 

Jewell  Filtration  Co   33 

Norwood  KriKineerlnir  Co..  37 
Nye     odorless  Crematory 

Co  — 


O 

Orton  and  Steinbrenner. . .  8 

I 

Inirram    Richardson  MfK. 

Co   8  P 

Indian  Refining-  Co   8    pBC|nc  Flush-Tank  Co   3» 

Ponn.  Salt  Mfg\  Co  — 

Pioneer  Asphalt  Co.   ......  33 

Pittsburgh   Filter  ft  Knit. 

Co   33 

*  Plttshurirh  Meter  Co  37 

Jacobs  ft  Co..  J.   1   38     Pollock  ft  Taber   S* 

Jaeger  Mch.  Co   40    pott.  r.  Alexander   3« 


R  Page 
Republic  Creosoilng  Co....  — 
Roberta  Filter  Mfg.  Co...  37 
Russell  Orader  Mfg.  Co...  — 


■ 

Sanitation  Corporation  ...ft 

Savage.  W,  J.,  Co  41 

Smith.  A.  P..  MfK-  C«..  The  33 

Smith  ft  Sons  Mfg.  Co  — 

Southern-Rome  Co  — 

Spokane  Press  clipping  Bu- 
reau   — 

Stacy- Bates  Co  

Standard  Oil  Co.  ( N.  V.). 
Standard  Steel  Works  .  .  . 

Sterling  Eng.  Co  — 

Sterner  Lumber  Co..  E.  J.  — 

Stewart.   W.    H  — 

Stcubner.  O.  I.   38 

Sullivan  Machinery  Co.  ...  33 


40 
t 


T 

Texas  Co   10 

Thompson  Meter  00  87 

Tiffin  Wagon  Company....  31 
Truscon  Steel  Co  — 


U 

I'nion  Water  Meter  Co.  ...  37 
V.  S.  Asphalt  Refining  Co.  6 
l*.  S.  Cast  Iron  Pipe  ft  Fdy. 

Co  — 

I'nderplnnlng    ft  Founda- 
tion Co   t 

Cnlvcrsal  Road  Machy.  Co.  * 

W 

Warren  Bros.  Co   — 

Warren  Fdry.  ft  Mach.  Co.  3» 
Wllllte  Rd.  Const.  Co..  Inc.  « 
WyekofT  Pipe  ft  Creo.  Co.. 

Inc   0 

Wvckotr  ft  Son  Co..  A   — _ 

/.clnlcker.  W.  A   34 


City  Waste  Disposal  Plants 

REQUIRING  NO  COMMERCIAL  FUEL 

Dtslgsad  sad  Baltt  by 

CHICAGO  INCINERATOR  CO. 

2131  South  Turner  Avenue,  Chicago 


The^Blackburn  -  Smith 

Sewage  EjectoiV 
System  1 

The  n  i  equipment  for  lifting  heavy  M 

tcwage.    Simple,  automatic,  electrically  con-  M. 
trolled,  economical  in  operation,  and  upkeep,  M\ 
in»Ull.    Write  for  Bulletin  S-30.    '  M '\ 

Blackburn- Smith  Corporation 

O.^^VSiest  40th  Street,  New*Ylrk 


DECARIE  INCINERATORS 

FOR   MUNICIPALITIES     AND  INSTITUTIONS 

—  ECONOMICAL  iflNITA  R  V  

STACy-BATtS  COMPANy 


JAEGER  MIXERS— A  MIX  A  MINUTE 

FOURTEEN  DIFFERENT  OUTFITS  THREE  DIFFERENT  SIZES 

i  if  J      ..>  r   llnr  of  mltrri  offer  a  ike  nifr  tue  mo»t  complete  alffh-rrade  Uaie  ever  offered  under  one  name. 

THE  JAEGER  MACHINE  CO.,  400  DUBLIN  AVE.,  COLUMBUS,  OHIO 


PUBLIC  WORKS 


Dry  Chemical  Feed  Machines 


■ 


Foi 


Lime,  Soda  Ash,  Iron  Sulphate  and  Alum 

We  Can  Feed  the  Chemical  in  either  Pulverized  or  Lump  Form 


ADJUSTABLE    MERE   O   TO   MAXIMUM  CAPACITV 
INTAKE  .AGlTATO&S 


c  Ciuntt  Impruved  Adjustable  Feeder  lot  Itime,  Iron  and  Soda  A*h. 
No/  4.  6  and  9. 


RELIABLE 
ACCURATE 

and 

EASILY  ADJUSTED 

List  of  users  and  full 
information  upon  request 

Manufactured  by 

W.  J.  SAVAGE  CO. 

Knoxville,  Tenn. 


The  NORTH  SEWAGE  SCREEN  for  Clarification 

Adapted  to  Any  System.   Easy  to  install.   Made  to  fit  individual  sewers. 

No  intercepting  sewer  needed. 
Easy  and  cheap  to  Operate.    No  extra  pumping.   Only  2  h.  p.    No  special  labor  or  attention. 

Sanitary  and  Inoffensive.    No  odor.    Solids  taken  out  whole,  screenings  suitable  for  fertilizer. 
The  Green  Bay  Foundry  and  Machine  Works,  Green  Bay,  Wis. 


NATIONAL  CAST  IRON  PIPE  CO.,  BIRMINGHAM,  ALA. 

WATER  PIPE— GAS  PIPE 


PROMPT  SHIPMENTS 

SALES  OFFICES: 
(Writ*  Burnt  Offlc*  for  Price*! 


RATIONAL  CAST  IRON  PIPS  CO.,  People*  Caa  Balldinf,  Ckicafe 
RATION A  L  CAST  IROR  PIPE  CO..  Commerce  Trait  Bldt  .  K*n**i 

City,  Ma. 


NATIONAL  Pipe  i*  made  Rlfhl-on   new  equipment— bj  i 

of  special  core*. 
NATIONAL  Pipe  h**  amootneat  inaid*  iniab— eaiittt  to  wo 


VITRIFIED  CLAY^PIPE 

The  Most  Reliable    Efficient    Economical  Pipe  for  Sewer  Construction 

For  PROTECTION,  place  your  orders  early 
and  have  material  on  the  job  when  needed. 

Let  Us  Submit  Price*  and  Delivery  Dates  On 


SEWER  PIPE 
FLUE  LINING 
DRAIN  TILE 


CULVERT  PIPE 
STOVE  PIPE 
PAVING  BRICK 


WALL  COPING 
BUILDING  BLOCKS 
FIRE  CLAY 


THE  DELAWARE  CLAY  PRODUCTS  COMPANY 


611  to  614-C  ARROTT  BLDG. 


PITTSBURGH,  PA. 


PUBI  IC  WORKS 


*"Xr7£  THE  EA^B^ 

THE  CO*c> 


yun  in71 
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